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LASER PRINTERS AND MORE.
The obvious companion for ahigh performance Dell
system is aDell laser or dot matrix printer. All printers
come with 30- day money- back guarantee. And be sure
to ask about our software offerings, which include most

popular third-party applications as well as Dell Enhanced
operating system software.

LASER PRINTERS.
THE DELL 20 MHz
286 SYSTEM 220.
It's an 80286 system that's as fast as most
386 computers. But at less than half the
price. Which means you get the best
price/performance of any system. The
System 220 runs at 20 MHz, with less

than one wait state. It also features complete compatibility with Microsoft MSDOS and MS OS/2, plus aremarkably
small footprint. The System 220 is the
ideal executive workstation.
STANDARD FEATURES:

•80286 microprocessor running at 20 MHz.
•IMB of RAM® expandable to 16 MBt
(8 MBt on system board).
•Page mode interleaved memory architecture.
•LIM 4.0 support for memory over 1MB.
•Integrated diskette and VGA video controller
on system board.
•Socket for Intel 80287 math coprocessor.
•One 3.5" 144 MB diskette drive.
•Integrated high performance hard disk interface on system board.
•Enhanced 101-key keyboard.
•1parallel and 2serial ports integrated on
system board.
•3full-sized industry standard expansion slots
available.
OPTIONS:

•External 5.25"1.2 MB diskette drive.
•33"1A4 MB diskette drive.
•Intel 80287 math coprocessor.
•1MB RAM upgrade kit.
"Leastfor as kv as $85/Month.

THE DELL 12.5 MHz
SYSTEM 200.
Agreat value in afull-featured AT compatible. An 80286 computer running at
12.5 MHz, this computer is completely
Microsoft MS-DOS and MS OS/2 cornpatible.The System 200 offers high speed
drive options, industry standard compatible BIOS and on- site service. As
Executive Computing said of this computer's predecessor, "If faster processing
speed and low cost are two key issues
affecting your purchase decision, this
machine might be the ideal choice for
your office

•80286 microprocessor running at 12.5 MHz.
•640 KB of RAM expandable to 16 MBt (4.6
Milt on system board).
•Socket for Intel 80287 math coprocessor.
•5.25" 1.2 MB or 3.5" 1.44 MB diskette drive.
•Dual diskette and hard disk drive controller.
•Enhanced 10I-key keyboard.
•1parallel and 2serial ports.
•200-watt power supply.
•6industry standard expansion slots.

Disk Drives

VGA Mono VGA Color Plus

One Diskette Drive
40 MB-29 ms
Hard Disk
100 MB-29 ms
Hard Disk

$2.299
$2,999

$2,599
$3,299

$3,799

$4,099

Laser System 80,8 pages per minute:

$3,295.

Laser System 60,6 pages per minute:

$2,195.

All Dell laser printers come with 1.5 MB RAM, fullpage 300 DPI graphics, and have 31 standard fonts (
7
resident and 24 down-loadable from diskette). Dell laser

printers also provide Hewlett-Packard LaserJet: Epson/FX:
IBM Proprinter-and Diablo 630-emulations.

DOT MATRIX PRINTERS.
Printer System 800:

$699.95.

Our highest resolution text and graphics, 24-pin dot matrix

Parallel and serial interfaces. Wide carriage.

Printer System 600:

$499.95.

9-pin dot matrix. Draft quality at 240 cps. Near-letter
quality at 60 cps. Parallel interface. Wide carriage.
Printer System 300:

$ 199.95.

9-pin dot matrix. Draft quality at 144 cps. Near-letter

OPTIONS:

quality at 36 cps. Four standard fonts. Parallel interface.

•Intel 80287 math coprocessor.
•512 KB RAM upgrade kit.
**Liamfor as lore as $99/Month.

Narrow carriage.

OPERATING S
YSTEM SOFTWARE.

*PERFORMANCE ENHANCEMENTS

(SYSTEMS

325,310 AND 220):

tUsing IMB SIMMs. Inquire as to availability.
With Monitor

$ 5,995.

printer. Draft quality at 200 cps. Letter quality at 66 cps.

STANDARD FEATURES:

t40 KB is available for programs and data. The
remaining 384 KB is reserved for use by the system to enhance performance.

System 220

Laser System 150,15 pages per minute:

System 200

With Monitor a( Adapter

Hard Disk Drives

VGA Mono VGA Color Plus

40 MB-28 ms
90 MB- 18 ms ESDI
150 MB- 18 ms ESDI
322 MB- 18 ms ESDI

Corporation. Service in remote locations will incur additiona travel charges.
©1988 DELL COMPUTER CORPORATION.

$2,699
$3,499
$3,999
$5,999

$2,999
$3,799
$4,299
$6,299

Dell Enhanced Microsoft* MS-DOS® 3.3: $99.95
Dell Enhanced Microsoft MS-DOS 4.0:

$ 119.95

(Both MS-DOS versions with disk cache and other utilities)
Dell Enhanced MS® OS/2 Standard Edition 1.0: $324.95
To

ORDER, PLEASE CALL

800-426-5150
800-387-5752
IN CANADA, CALL

AD CODE NO.

11EC9

o
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YOUR TOTAL S
ATISFACTION
I
SGUARANTEED.
Dell offers acomplete line of systems, peripherals and
software.
And whatever you choose, you must be absolutely,
totally satisfied with it. If not, simply return it within the
first 30 days for amoney-back refund. No questions asked.
We call this our Total Satisfaction Guarantee.

SUPPORT I
S
A FREE PHONE CALL AWAY.
Also included in your system price is our toll-free support
line. It's open every business day from 7AM to 7PM (CT).
Simply dial (800) 624-9896.

ON- SITE SERVICE I
SI
NCLUDED
I
NYOUR S
YSTEM PRICE.
For those rare problems that can't be handled over the
phone, we'll send aservice technician to your location
by the next business day. At absolutely no charge to
you Because included in system price is ayear's worth of
on- site service.

ONE-YEAR WARRANTY.
Dell offers aone-year limited warranty, which warrants
each system we manufacture to be free of defects in
materials and workmanship for one full year. During that
period we will repair or replace any defective products
returned to our factory.
For alot of companies, leasing our systems is an even
better idea because of the cash flow and tax advantages.
And we guarantee fixed rates, so you know exactly how
much to budget each month. We can even custom design
alease plan to fit the exact needs of your business.
For the complete terms of our On-Site Service Contract, Satisfaction Guarantee, Warranty and leasing plans,
write: Dell Computer Corporation, 9505 Arboretum Blvd.,
Austin, Texas 78759-7299.

THE NEW 25 MHz
386 SYSTEM 325.

THE DELL 20 MHz
386 SYSTEM 310.

When you need the highest possible
performance of any 386, this is the technology of choice. Running at 25 MHz,
the ,System 325 is faster than the Compaq 386/25. Besides unequaled speed, it
also offers Intel's^Advanced 82385 Cache
Memory Controller and high performance disk drives. As aresult, it gives
you workstation-level performance for
CAD/CAM and desktop publishing
applications. It's also especially effective
as anetwork file server, and more than
capable of handling the most complex
spreadsheets and databases.

For business users who need a386 system, this is the best combination of performance and value available. Running
at 20 MHz, this 32-bit system is faster
than the IBM PS/2.Model 70 and the
Compaq 386/20e. Since it has the same
high performance disk drives and Intel
Advanced 82385 Cache Memory Controller as our System 325, it brings anew
level of performance to complex spreadsheets and databases. As you might expect,
it runs windowed software at extremely
high speed. It's also well-suited for desktop publishing applications, or as anetwork file server.

STANDARD FEATURES:
•
Intel.80386 miaoprocessor running at 25 MHz.
•1MB of RAM* expandable to 16 MB using a
dedicated high speed 32-bit memory slot.
•Advanced Intel 82385 Cache Memory
Controller with 32 KB of high speed static
RAM cache.
•
Page mode interleased memory architecture.
•
VGA systems include ahigh performance 16bit video adapter.
•Socket for 25 MHz Intel 80387 or 25 MHz
WEITEK 3167 math coprocessor.
•
5.25" 1.2 MB or 3.5"1.44 MB diskette drive.
•Dual diskette and hard disk drive controller.
•
Enhanced 101-key keyboard.
•1parallel and 2serial ports.
•
200-watt por. supply.
•
8industry standard expansion slots
OPTIONS:
•
25 MHz Intel 80387 math coprocessor.
•1MB or 4MB memory upgrade kit
•
2MB or 8MB memory expansion board kit.
"Leasefor as kw as $24.5/Mouth.
System 325
Hard Disk Drives

I

With Monitor /a Adapter

VGA Mono VGA Color Plus

150 MB-18 ms ESDI $6,799 $7,099
322 MB- 18 ms ESDI $8,799 $9,099

The Dell System 325 is an FCC Class Adevice,
intended for business use only.

STANDARD FEATURES:
•
Intel 80386 microprocessor running at 20 MHz.
•1MB of RAM* expandable to 16 MB using a
dedicated high speed 32-bit memory slot.
•Advanced Intel 82385 Cache Memory
Controller with 32 KB of high speed static
RAM cache.
•Page mode interleaved memory architecture.
•
VGA systems include ahigh performance 16bit video adapter.
•Socket for 20 MHz Intel 80387 or 20 MHz
WELTER 3167 math coprocessor.
•5.25 " 1.2 MB or 3.5 " 1.44 MB diskette drive.
•Dual diskette and hard disk drive controller.
•Enhanced 101-key keyboard.
•I
parallel and 2serial ports.
•
200-watt potter supply.
•
8industty standard expansion slots.
OPTIONS:
•
20 MHz Intel 80387 math coprocessor.
•1MB or 4MB memory upgrade kit.
•
2MB or 8MB memory expansion board kit.
"Leasefor as low as $140/Month.
System 310

With Monitor e< Adapter

Hard Disk Drives

VGA Mono VGA Color Plus

10 MB-28 ms
90 MB-I8 ms ESDI
150 MB-18 ms ESDI
32Z MB-18 ms ESDI

$3,899
$4,699
$5,199
$7,199

$4,199
$4,999

$5,499
$7,499

All prices and specifications are subject to change without notice. Dell cannot be responsible for errors in typography or photography **Payments based on a36-month open-end lease.
In Canada, configurations and prices will vary. Microsoft, MS and MS-DOS are registered trademarks owned by Microsoft Corp. 'Signifies trademarks of entities other than Dell Computer
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ur 386:based systems are priced about 35 0/o

evaluation of your needs, we'll help you select

less than comparable systems—like Compaq's:

the features that are right for you. After your

Which may make you wonder if we've left some-

system unit is custom built, we'll burn-in every-

thing important out. Like high performance.

thing, add- in boards and all, to make sure the
entire system works perfectly.

Well we haven't.
In fact, these are among the fastest 386-based
systems available. With more advanced features
than you'd get in systems that list for up to
$3000 more.

TOLL-FREE SUPPORT AND ON-SITE
SERVICE I
NCLUDED I
NTHE PRICE.
Every Dell system includes the Dell System Analyzer, acomplete set of diagnostic tools. Which

Like Compaq's.
For instance, our 20 MHz System 310 offers
you the best value available in any 386-based system. PC Magazine (6/14/88) describes it as "fast
enough to burn the sand off adesert floor."

AND I
FTHAT SOUNDS FAST,
WAIT TILL You SEE OUR NEW
25 MHz386-BASED SYSTEM.
At 25 MHz, our new System 325 offers you the

lets Dell's expert technicians resolve problems
right over the phone. This toll-free support service is available from 7AM to 7PM (CT) every
business day, at no extra charge.
And if your system requires hands-on service,
atechnician will be at your location the next
business day. At absolutely no charge to you'
Because included in the price of your system is a
full year of on-site service.

highest possible performance in a. 386. Like the

But that's not all. You also get our 30-day

System 310, it utilizes the very latest technology,

money-back guarantee. As well as our one-year

including the Intel 82385 Cache Memory Con-

limited warranty on parts and workmanship.

troller, advanced 32-bit architecture and high per-

AND I
FYou STILL THINK You GET
W HAT You PAY FOR, CONSIDER THIS.

formance drives. And of course, both systems are
fully IBM - PC compatible. (For more detailed
specifications, see the inside pages.)
But speed isn't the only reason to buy from us.
Or even the best reason.

THE FIRST PERSONAL
COMPUTER THAT'S TRULY
PERSONAL.

When you buy or lease from Dell, you buy
directly from our manufacturing facility in Austin,
Texas. Which means we eliminate dealer markups,
allowing us to give you alot more 386 for less.
This same principle is behind

DELL

in detail. Then call us at (800)

Dell configures systems to your own

COMPUTER

426-5150 to order the system

personal specifications. After an

CORPORATION

that's right for you.

Circle 78 on Reader Service Card

all the Dell systems. Review them
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Introducing HiWIRE J
IPlus

HiWIRE-Plus Advantages

System Requirements

Wintek's smARTWORK'
pioneered low-cost printedcircuit- board CAD. Then HiWIRE
set the standard for productivity
and ease-of- use in schematic
capture. Now Wintek introduces
HiWIRE-Plus, integrating
HiWIRE's schematic features
with apowerful printed- circuitdesign facility.

D One tool for schematics and
printed-circuit artwork

D IBM PC, XT, AT, or PS/2 with
512K RAM, printer port, color
monitor, and CGA, EGA, or
VGA graphics card

E Schematic libraries with TTL,
CMOS, ECL, ladder, microprocessor, and discrete
components

Creating Schematics

E Netlist and bill-of- materials
utilities included

D Easy-to- learn menu-driven
operation; complete documentation and tutorial

With HiWIRE-Plus, simply
connect library symbols with
wires and buses. Creating and
changing symbols is fast and
painless. Produce your drawing
using adot-matrix printer, laser
printer, or pen plotter.

LI Circuit boards up to 60x60
inches and 256 layers

Circuit-Board Design

ID Schematic-to- layout crosschecking

HiWIRE-Plus gives you all the
design freedom you want: you
choose the grid size, trace widths,
and pad shapes. The board size
and number of layers are virtually unlimited. Hi WIRE- Plus is
perfect for surface- mount, microstrip, and ECL applications.

El Variable grid size, trace width,
and pad size (. 001" resolution)
D PCB library with DIPs, SIPs,
SMDs, PGAs, TOs, and edge
and D connectors

D Design- rule checker
E 800 number for free support

y 1.1r6
V 1.4r5
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El Houston Instrument or
Hewlett-Packard pen plotter
Higher Performance
Better Value
Still only $895, HiWIRE-Plus
delivers quality schematics and
PCB artwork. You don't need to
guess if HiWIRE-Plus is right for
you— we guarantee it! Try it for
30 days at absolutely no risk.
Call toll free today and put
Hi WIRE- Plus to work for you.
Wintek Corporation
1801 South Street
Lafayette, Indiana 47904-2993
(800) 742-6809 or
(317) 742-8428
FAX: (317) 448-4823
Telex. 70-9079
Europe: RIVA Ltd., Eigland,
Phone: 0420 22666, FAX: 0420 23700

Current Versions
HiWIRE-Plus
smARTWORK

Microsoft Mouse
IBM ProPrinter or Epson
dot-matrix printer, and/or

"HrWIRE "srnARTWORK". "Wintek" and the Win:ek Ingo are
registered trademarks d Armtek Corporakon.

Australia: Entertainment Audio Pty, Ltd.,
Phone: (08) 363-0454
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EDITORIAL

Fred Lana

OS/3 AND UNIX'S
LAST, BEST HOPE
The next 90 days will
be historic in the
operating- system wars

L

ast month, Ibriefly examined
the current fit between OS/2's
Presentation Manager and
IBM's Systems Application Architecture—IBM's grand scheme for topto- bottom software uniformity. PM
brings SAA to the desktop.
That's nice, you might say, but so
what? Yes, it will be good to be able to
share data transparently among all manner of True Blue machines. And yes, it
will be a,plus to be able to sit down at almost any IBM box and find afamiliarlook ing interface staring back at you.
But the Macintosh is already more or
less uniform within its own family and
has been for some time. And the chaos of
Unix is rapidly boiling down to a few
major and reasonably similar choices.
For example, X Windows is the underlying structure for AT&T/Sun's Open
Look, the Open Software Foundation's
OSF/Motif, Sony's NWS interface, and
others. Apple has even announced X
Windows for A/UX.
Thus, an asset such as astandardized
GUI (graphical user interface)—while
welcome and necessary—won't, by itself, give OS/2 any particular edge.
The edge—if there is to be one—will
have to come from planned enhancements to OS/2. At arecent two-day briefing staged by IBM and Microsoft, Steve
Ballmer of Microsoft offered some
glimpses into the future:
•OS/2 will be made faster (" although
people are surprised at how quick OS/2
already is," Ballmer said). It will also be
made smaller. " You can run afunctional
OS/2 with 1.6 megabytes if you forgo the
compatibility box or with about 4mega6
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bytes full-blown; and that compares well
with other powerful operating systems,"
he said.
•The FAT (file-allocation table) file system will get an overhaul. " It can stand a
scrub-up," Ballmer admitted. " We'll
improve performance in file access and
in smart caching to produce asuperfast,
supercompetitive file system using the
fastest techniques known to man." He's
not one for understatement.
•The eight-dot-three filename restriction will finally be lifted, allowing additional attributes for items like subject,
author, and file revision dates.
•OS/2 will support larger disk volumes
and provide standardized access to different media, including WORM (write
once, read many times) drives.
•OS/2 LAN Manager enhancements
will include services to enable you to
browse anetwork's users, resources, and
so forth, which can be important on very
large systems; additional security services; additional program-to-program
communications support; improvements
in transport efficiency; and " full coordination" with the planned file system enhancements mentioned earlier.
•And most significantly, within the
next few months, we'll see the first toolkits for OS/3, or OS/386, or whatever the
80386-specific version of OS/2 will be
called. This is the version we've all been
waiting for—the version that will finally
deliver on the full promise of OS/2. It
will, of course, support atrue flat address space; it will demand-page (in 4Kbyte blocks); and it will offer " full
binary compatibility with all OS/2 applications—all OS/2 applications will run
unchanged," Ballmer said, although
they'll run faster.
Best of all from auser's perspective,
this new version of OS/2 will at last support multiple concurrent DOS sessions,
which will make the transition from
DOS to OS/3 fairly painless and avoid
the hassles and limitations of OS/2's current compatibility box.

As for DOS extensions, watch for
many of the enhancements listed above
for OS/2 to show up in future versions of
DOS. Many of them are already available
from third parties anyway: Norton's File
Info lets you work around the eight-dotthree filename limits (albeit clumsily).
Many vendors offer add-on support for
disk volumes larger than 32 megabytes.
And there are numerous solid multitaskers available that work just fine with
vanilla DOS.
PM intentionally bears astrong family
resemblance to DOS-based Microsoft
Windows. Over time, the available DOS
interfaces and PM will become even
closer, partly to move DOS at least alittle within the SAA fold, and partly for
pure marketing reasons. " People can
safely stick their toes in the GUI waters
with Windows and migrate to OS/2 PM
when their favorite applications show up
there," Ballmer explains.
All this makes DOS attractive in the
short term, and Microsoft apparently
concedes the point: Ballmer restated
what BYTE's COMDEX polls have been
telling us for some time—that it will be at
least 1991 before OS/2 will be able to
pass DOS.
But Unix is also an attractive alternative. After years of ineffectual internal
wrangling, the Unix community is finally getting its act together. Within the
next few months, Unix will take its last,
best shots at becoming a " mainstream"
operating system outside of the academic
and scientific venues. There will be a
great deal of activity: Very soon, OSF
will release its Motif user interface, followed by preliminary versions of OSF/1
(its proprietary version of Unix); NextStep will leave beta testing and ship version 1.0; AT&T will release its response
to OSF; and more.
Things are about to get very, very
interesting.
—Fred Langa
Editor in Chief
(BIX name "flanga")

INTERACTIVE WINS THE UNIX
TECHNOLOGY RACE!

Call today! 1-800-346-7111
VP/ix - DOS under

INTER

TCP/IP Host -bai

AKodak Company

2401 Colorado Avenue
Santa Monica, CA 90404
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PC WORLD
"Upgrade product qfthe year"
... PC World

ACE YO
"Editors'choice"
... PC Magazine

Installed in minutes, the Renegade 386' motherboard turns any
IBM PC, XT, AT or inexpensive clone into apowerful new computer,
lightning fast with both old software AND new OS/2 releases.

I

sthis you?
s

You would like to have extraordinary computing
peed and power. You want number crunching ability. You
need complex CAD capabilities. Or graphics. Or multi-tasking.
And you haven't got it. (And you don't want to spend a
fortune to replace good equipment with the newest standard.)
Weep no more. You can turn your pent system into
the latest, high-performance system that will equal or exceed
the best ofthe new computers

Renegade 386:
Anew heart and brain for your computer.
Renegade Technologies offers designers, engineers,
architects, and computer-dependent businesses asimple and
reliable alternative to obsolescence. Or the unreasonable
expense of anew system.
Simply replace the "motherboard" of your present system with aRenegade 386' motherboard.
It takes ascrewdriver and less than 20 minutes. And
costs but $1695.
That's thousands «dollars le.ss than anew IBM System/2
Model 80.
But it gives you more thanjust the latest industry standard. You can run your old software on it. Probably anything
you now use on your XT or AT. Big Blue can't do that.
You can use your present 16-bit peripherals. (If you've
looked at PC "add-on" cards, you already know your old equipment would be useless.)
But with Renegade 386" you'll have to find some other
excuse to throw away your current modem, network card,
8
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EGA or disk controller
cards.
The Renegade 386 1m
board comes with an ironclad one year limited
warranty. It uses genuine
U.S. made Intel 386 chips
and is designed and manuMulti-task with Lotus 1-2-3 andU.S.A. factured in the
other applications running side-by- by Hauppauge Computer
sideon themoue wjndows1386
Works. Hauppauge is a
desktop,
major developer of software

support for Microsoft and IBM products, and is producer of
the highly respected Hauppauge 8087 or 80287 highspeed
math coprocessors. Over 50,000 have been sold.
Major computer magazine reviews in the last year have
hailed our Hauppauge-made board as amajor breakthrough
in ahigh speed, high power, high performance upgrade
product.

Not an accelerator card. Not a "turbo" gimmick.
Renegade 386' gives you afull-featured
new computer.
Thanks to Renegade's 80386 microprocessor your computer will now boast a32-bit data path —and aclock speed of
16 MHz with zero wait state access. Up to 8expansion slots
are provided depending on your computer configuration.
Your "new" computer also will now have 1Megabyte
of 100ns RAM. This is not anaked board. And it also includes
a32-bit high-speed RAM expansion slot which you can populate with up to 15 Mbytes of system memory.

UR MOTHER
In practical terms that simply means that programs like
Lotus 1-2-3 or new products like Foxbase 386, and almost anything else, will runfaster than anything you have ever seen.
Which is aminor problem for some folks who are playing
computer games on company time. Renegade 386' may run
them at speeds far too fast for human reactions.
The world is not perfect.
Otherwise Renegade
386' is perfectly compatible with products
like AutoCAD, Aldus
PageMaker, Microsoft Windows, Ventura Publisher,
the Novell Network and sizzlers like Paradox 386. We
haven't yet found apopular
Faster, easier presentation graphics
program we can't run
with newest software releases.
with it.

30 DAY TRIAL OFFER
AND OUR
NO-RISK GUARANTEE
We understand perfectly that you have no reason
to believe anything you read. Including this ad. (We
read too.)
So we invite you to evaluate the Renegade 386TM
yourself. Call and order one. We'll send it with detailed,
clear instructions. Use it in your own system, on your
own work, for 30 days.
it for brilliant presentation
graphics, make massive and instant spreadsheet recalculation, run huge memory-hungry CAD programs.
Wring it out— on anything your software is up to.
But don't stop there. Challenge your best computer technician. Or aconsultant whose opinion you
value. Ask them to compare Renegade 386," dollar for
dollar, and feature for feature, with the best on the
market.
After 30 days, if it isn't for you, for any reason,
we'll take it back and write you acheck immediately
for your full purchase price.
The risk is all ours. But we urge you not to wait.
RAM chip prices are going up every day due to worldwide chip shortages. We can guarantee this current
price only if you order now.

Power hungry? Equip Renegade 386 with
even more RAM— without speed loss.
Add up to 15 Mbytes of system memory with Renegade
expansion modules that plug right into your Renegade 386'
32-bit expansion slot. And run with no loss ofspeed
—something no IBM or Compaq model can match.
There's alot of confusion in computer claims, but the
fact is that with zero wait state, our 16 MHz is effectively the
same as those highly touted machines running at 20 MHz
with one wait state.
So plug in Renegade expansion modules in 2-and
4-Megabyte increments and run Windows 386 applications at
the speed God intended.

Call toll-free today. You have nothing
to lose but yesterday's computer system.

386 ModierBoard for the PC or PC/XT
$1695
386 ModierBoard for the PC/AT
$1795
386 ModterBoard/20 MHz for PC/AT
$2195
32-bit RAM Board (2Mbyt installed; up to 10 Mbytes) $1195
16 MHz 80387 math coprocessor
$695
16-bit combination hard disk/floppy disk controller $245

1-800-426-2189

Prices subtect in change.

'Renegade
TECHNOLOGIES
Redmond, Washington USA

.,
+.11111111A.R".
`.10111111.11040
•••weaffle.

IBM PC, AT, XT, Personal System/2, Microsoft Windows 386, Foxbase 386.
Paradox 386, PageMaker, 12-3, Novell Network, Ventura Publisher, EGA, Intel,
Hauppauge, Compaq and other brands and products are trademarks or
registered trademarks of their respective holders.
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Creative License.
If you've ever tried to combine
windows, menus, forms, and text
entry to create an effective user
interface, you know how challenging
it can be.
Perhaps you've turned to a thirdparty library for help. Only to run into
restrictions, limitations, and dead ends.
So you had to compromise your design.
Or modify the library source code. Or
start over.
Which is precisely why we designed
Vermont Views, the new generation
of Windows for Data®, the best-selling
C library for user interfaces.
Vermont Views offers unbridled, unrestricted creative license.

The Human Interface Of
Your Dreams
Vermont Views offers an unparalleled set of interface building blocks that
you can combine in unlimited ways:
• Menus can be created in any style
you choose, made scrollable vertically
and horizontally, and nested to any level.
Features include nth character selection,
checkmarks, and unavailable items.
• Data entry forms can be bigger
than their display windows, have scrollable regions for the entry of variable lines
of items, lists of choices for data entry,
context sensitive help, and special
decimal, date, time, and toggle fields.
• A mini word processor can be attached to a field window in a form or

used as apop-up note taker.

You're In Charge
Because you can write and attach
functions to the beginning and end of
menus, forms, fields, and to keys, you're
always in control.
Use these control functions to call up
subsidiary forms and menus, change
field values and the active field, exit or
abort aform, do almost any task you can
imagine.
All interactive capabilities of Vermont Views use aunique system of accessible keytables, so you can easily
change or disable key assignments - even
add to the functions provided for menus,
forms, text entry, and windows.

One For All
Vermont Views is available for DOS,
OS/2, UNIX, XENIX, and VMS. Maintain the same user interface on all of these
operating systems with the same source
code.
Vermont Views provides international portability as well, with full support
for IBM international characters, flexible
date and time formats, and changeable
decimal and thousands separators.

Novice Or Expert
Despite its depth and flexibility, Vermont Views is easy to learn and use. Each
major facility is covered in asingle, self-

800-848-1248, 802-848-7731
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Fax: 802-848-3502

contained section of the manual, so you
only need to learn capabilities as you use
them.
To help you become an expert in no
time, we include afree copy of the Norton Guides' Engine and our own comprehensive Pop-Up Reference'. You'll
have immediate, on-line access to function names, reference pages, structures
and tables.

No-Time-Limit Guarantee
We've only touched on afraction of
what makes Vermont Views special. The
only way to know it is to use it.
Try Vermont Views on your hardest
problems.
For as long as you want. At no risk.
If not fully satisfied, return for afull
refund. Anytime.

To Order Today
Call 1-800-848-1248
Call to order Vermont Views today.
And we'll send your " creative license"
right away.
Prices: DOS $395; with Source $790.
UNIX, XENIX, VMS, OS/2 please call.

Vermont
Creative
Software
Pinnacle Meadows. Richford, VT 05476

Tela: 510-601-4160 VCSOFT

M ICROBYTES
Staff-written highlights of developments in technology and the microcomputer industry,
compiled from Microbytes Daily and BYTEweek reports

Ti's Prototype Transistor Takes aQuantum Leap

L

aptop supercomputers
that run off flashlight
batteries may be the stuff of
science fiction, but Texas Instruments has developed an
experimental transistor that
may very well make such
advanced electronic devices
possible within adecade.
At the company's Dallas research center, physicists
have built the world's first
quantum-effect transistor, a
device that operates on afundamentally different principle than the transistors that
currently make up our electronic world. Quantum-effect
devices potentially will fit
100 times as many functions
in the same space as, and
consume far less power than,
today's ICs.
At dimensions less than
0.02 micron, principles
known as quantum mechanical effects dominate the behavior of matter. The quantum transistor—called the
bipolar resonant tunneling
transistor—is the first semiconductor to directly control aquantum well, an almost unimaginably thin
layer that allows only electrons with certain energy
levels to pass through.
Quantum transistors have
active regions that are about
100 times smaller than the
corresponding areas on a
contemporary IC. These regions range between 10 and
20 nanometers in size,
which is about 10,000 times
smaller than ahuman hair.

And future generations of the
devices will be even
smaller. At these microscopic dimensions, electrons act more like waves
than particles. They occupy
discrete energy levels, known
as bands, and resonate
when they're confined to a
region that's the size of
their wavelength. These
properties let quantum transistors switch at speeds thousands of times faster than
today's conventional devices.
Transistors are made up
of three parts: Current flows
between an emitter and a
collector, controlled by a
base. In standard transistors, the current flow is controlled by varying the voltage that's applied to the base.
The base controls physical
barriers of semiconducting
material called P-N junctions and depletion layers.
TI researchers say the
breakthrough that made the
quantum-effect transistor
possible was the discovery of
ameans to directly control
the tunneling current by
modulating the voltage potential inside aquantum
well, which is the device's
base. The modulation takes
place by putting acharge
into the energy well at an
energy level that's just
below the energy level where
the actual current "tunnels" across the base from
the emitter to the collector.
The speed at which the
current travels between the
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emitter and collector—
known as transit speed—is
several orders of magnitude
faster in aquantum transistor
than in today's conventional
devices, TI researchers say.
The TI scientists estimate
that the transit speed is in
quadrillionths of asecond.
The quantum transistor,
which is only alaboratory
prototype now, was fabricated using acombination of
gallium arsenide, aluminum gallium arsenide, and
indium gallium arsenide.
Practical applications for
the quantum transistor are at
least 10 years away. And
before the transistor can be
commercially feasible,
techniques will have to be developed to manufacture and
interconnect the tiny structures reliably in production
quantities. Moreover, TI scientists admit that quantum
transistors will require the
development of " whole new
circuit architectures." But
they predict that once the
problems are solved, the cost
of quantum transistors will
quickly compete with that of
conventional devices.
Meanwhile, TI is touting
quantum transistors as the
next generation of solidstate devices. George Heilmeier, the company's chief
technical officer, says that
"comparing quantum effect
devices with today's semiconductors is like comparing semiconductors with vacuum tubes."

Don't Worry About the Bus, Some Say

F

rom operating systems
I— to interfaces to file formats, the microcomputer
industry is uniquely confusing. Industry executives say

things should straighten out
in the next year or so. But
one much-publicized issue du
jour isn't confusing at all,
say some industry leaders,

and that's personal computer bus architectures.
Micro Channel or the
EISA (for extended industry

•Expenditures for research and development
in the U.S. will reach
$129 billion this year,
according to areport
from Battelle (Columbus,
OH). That's an increase
of 3.4 percent, or about
$4 billion, over what
the National Science
Foundation says was
spent on R&D in 1988.
Battelle's forecast says
American industry will
fund most of that research, to the tune of
$92 billion. The remaining spare change will
come from academic institutions, nonprofit
organizations, and the
federal government.
•Texas Instruments
and Hitachi have agreed
to work together to develop anew series of 16megabit DRAM circuits. The American and
Japanese chip giants say
they'll jointly design
technology that both
can use. As part of the
deal, each company will
have access to the other's
DRAM technology " as
it relates to 16-megabit
development," aTI
spokesperson said. While
some Japanese companies are currently sampling 4-megabit memory
chips, Fujitsu recently
publicly detailed its design for 64-megabit
DRAMs.
•Bill Gates put it
down as ho-hum, but
what do other industry
captains say about the
NeXT computer?
Apple's John Sculley said
that if anyone can pull
off astart-up company
continued

continued
MARCH 1989 • BYTE

11

M IC ROBYT ES

NANOBYTES

successfully, it's Steve
Jobs. But Sculley said it
will be at least afew
years before NeXT becomes acompetitive
threat. "The key will be
software. Many of the
technical features [of the
hardware] are not new
to the industry." Regarding Jobs's prediction
that the Macintosh will
start to decline in the
1990s, Sculley said, " I
have alot of respect for
Steve, but his track
record on predicting the
Macintosh is not as good
as his track record on
creating new products.
The Macintosh will
only get better."
"We'll compare it to
Sun's mid- 1989 product
and we'll compare
apples to apples," said
Scott McNealy of Sun
Microsystems. Sun is expected to announce, any
day, week, or month
now, a " desktop workstation" that, if you listen to rumors, will be
so good that it will take
people away from the
Mac II, the Personal
VAX, souped-up PCs,
and other systems aimed
at number- and imageintensive applications.
"The only thing Isee
in NeXT that's really
unique is the operating
system. The hardware
features may appear on
other machines before
NeXT is even on the
market," said Steve Dow
of Calera Recognition
Systems.
Reese Jones of Farallon, which develops
Macintosh products,
said he thinks programmers will like the NeXT
cube. He cited the
Display PostScript imaging model as avery attractive feature. Go's
Jerry Kaplan said he
thinks NeXT's " greatcontinued
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standard architecture) bus?
It's not so confusing after
all, said industry heavyweights at the recent PC Outlook conference in San
Francisco. Tandy Corp.'s
Johri Roach dismissed all
the " vapor talk" in the
micromedia about the "bus
wars." " Users don't need to
worry about the bus, any-

way, yet we continue to debate and debate and debate," he said.
Roach suggested that
companies should "do more
strategizing within rather
than in full view of our customers." Microsoft chairman Bill Gates agreed that
the bus architecture has no
effect on software compati-

bility and is therefore not
very important to users. Rod
Canion of Compaq, figured
to be the ringleader behind
EISA, agreed with that, but
he put in aplug for 32-bit bus
architectures, which he said
will be more important in the
1990s, when mainframe/
personal computer connectivity becomes widespread.

"Chasing After Change": Life Gets Harder
for Software Developers

D

espite mostly glowing
predictions of computing in the next decade, industry executives at the recent PC Outlook conference
agreed that the lag in software development will get
worse. Developers at the conference talked about the
overwhelming complexity of
designing new software applications for today's market.
The problem is keeping
up with the competing hardware and operating system
platforms as well as designing for graphical interfaces.
Jerry Kaplan, CEO of Go
Corp. and aformer executive at Lotus, pointed out that
Lotus 1-2-3 version 3is
actually six different products because of the different
operating systems it will run
under (including DOS,
OS/2, and Unix). Kaplan

said that small software
companies are faced with tremendous financial risks if
they pick the wrong environment for their application.
The problem is largely
caused by hardware vendors
"chasing after annual
change" to differentiate
themselves, thus making it
hard for software developers
to keep up, says Adele
Goldberg of ParcPlace Systems. Goldberg also blamed
the lack of software tools for
allowing one application to
work on multiple platforms.
Software developers face
atough challenge. But as
Reese Jones of Farallon
Computing put it, "There
will be no more home-run
products. We can't do that
anymore." The trick is to
work on small pieces incrementally. Developers need

to continue working in small
teams. Throwing lots of
people at aproject doesn't
work. And companies will
have to hope they chose the
right environment for their
product, he said.
Software companies have
learned from the famous delays at Lotus and AshtonTate. Companies will be
more cautious about preannouncing upcoming products and providing timetables for their availability,
and they will, in general,
be more tight-lipped about
their plans. This may be
tough for the press covering
these subjects, but it certainly will help software
companies avoid the embarrassment that Lotus and Ashton-Tate have had to face
because of products missing
announced shipping dates.

Kodak Packs 4 Million Pixels onto Image Sensor Chip

C

apping afive-year development effort in electronic imaging, Eastman
Kodak has announced a4millionpixel image sensor
chip that could have longterm implications for both
commercial and consumer
applications. Officially
dubbed the KAF-4200 FullFrame Imager, the chip is
similar in design to chargecoupled device (CCD) sensors used in such applications
as TV cameras. But there's
avery large resolution
difference.

A typical CCD chip in a
consumer-type video camera
has aresolution of 510 by
389 pixels, while the Kodak
chip has aresolution of
2048 by 2048 pixels. This results in " near-photographic" quality, and it's all
packed onto apackage
that's just 19 millimeters
square.
But the KAF-4200 isn't
designed for full-motion
video. Using apair of 20MHz output channels, it's capable of delivering only 10
frames per second, well

below the 30 frames per
second required for full
motion.
Potential applications for
the chip are numerous, including ultrahigh-resolution
scanners and ultrahigh-quality electronic still cameras.
Consumer applications, however, are many years away,
largely because of the KAF4200's price. Although
Kodak hasn't announced a
price yet, asimilar chip
with 1.7 million pixels sells
for $25,000 for perfect
continued

To learn Microsoft
QuickBASIC,
you only need a
manual this thick.
You're looking at something you won't see
anywhere else.
Ifs called QB Advisor. A remarkable new
hypertext electronic manual that can make you
instantly more productive, even if you don't know
the first thing about programming QB Advisor
actually lets you experiment by cutting and pasting useful sample programs right into your programming window. Only Microsoft has it Only
Microsoft could. And ifs just one of the things you'll
learn about new Microsoft® QuickBASIC version 45
for IBM® PCs and compatibles.
Another is the step-by-step tutorial that actually takes you through every stage of programming
by working you through acomplete program.
And QB Express—the interactive way to
learn all about your programming environment in
amatter of minutes—not hours.
Microsoft QuickBASIC also comes with
Easy Menus that let you develop programs with

aminimum number of menu choices. Contextsensitive Help for immediate help with error
messages and variables by simply punching akey,
or clicking amouse. And abuiltin debugger that lets you see
Microsoft QuickBASIC
exactly what your program is
doing as ifs doing it
Best of all, Microsoft QuickBASIC is packed with enough
power to handle whatever problems drove you to programming in the first place. Fact is,
it translates your program into executable code at
an incredible 150,000 lines per minute.
Microsoft QuickBASIC version 45. If programming is the only way out, this is the easiest way in.

Microsoft

Making it all make sense:

For more information call (800) 541-1261. Customers in Canada, call (416) 673-7638. Outside North America, call (206) 882-8661. © Copyright 1989 Microsoft Corporation. All rights reserved. Microsoft
and the Microsoft logo are registered trademarks and Making it all make sense is atrademark of Microsoft Corporation. IBM is aregistered trademark of International Business Machines Corporation.
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est innovation was the
deal with IBM." Kaplan
also said that NeXT may
have an uphill battle
trying to capture users
who don't care about
programming as well as
scientists who don't care
about high-level interface
tools.
"Steve is king of ease
of use," said Adele Goldberg of ParcPlace Systems, adding that the
main feature of the
NextStep operating environment is "putting
control on the desktop."
•Vendors like Aldus,
Ashton-Tate, and Interleaf have been working
with DECwindows for
several months now, say
DEC officials. DECwindows is " quite portable," said DECwindows
team leader Scott
McGregor. DECwindows
applications will be
ported to the OS/2 environment once his team
knows what users want,
McGregor said.
•Prentice-Hall (Englewood Cliffs, NJ) is finishing up publication of
two 10-volume series of
AT&T documentation
to go with version 3.2 of
Unix System V. One
set covers plain Unix; the
other, Unix for 80386based systems.
•Computer software
and computer systems
were two of the "worst
performing industry
groups" during 1988,
according to areport released by Standard &
Poor's. Collective financial performance of
software companies fell
13 percent last year (2
percent better than gold
mining), while companies involved in computer
systems declined by 3.6
percent, S&P analysts
said. On the happy side
of that scale, with gains
continued
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chips, with the price going as
low as $ 1000 for chips with
defective pixels. A Kodak
spokesperson said the price
for the KAF-4200 is " likely"
to be somewhere in the
$50,000 to $ 100,000 range.
That will limit its initial applications primarily to the
military and to sophisticated applications, such as
medical imaging.
Dr. Michael McCreary,
manager of product development for Kodak's Micro-

electronics Division, told
Microbytes Daily that one
of the reasons the chip will
be so expensive is that the
yield of perfect chips during
the manufacturing process
is extremely low. In addition
to the problems of producing achip with 4,194,304
perfect individual microscopic diodes on a19-mm
square, the fabrication process has to be held to close
tolerances to eliminate
what's called " dark cur-

rent," spurious noise in the
semiconductor substrate that
causes bright speckles in
the image.
Kodak had planned to
start shipping samples of the
chip in January, with fullfledged production scheduled
by the middle of this year,
the company said.
For further information,
contact Eastman Kodak, Microelectronics Technology
Division, Rochester, NY
14650, (716) 477-7053.

Novell to Offer Tool for Distributed Processing

N

ovell plans to soon offer asoftware tool that
will help programmers develop applications that feature distributed processing.
The new NetWare RPC (for
remote procedure call) is a
C preprocessor and aset of
network-specific library
files designed for various
network protocols. NetWare RPC is actually a
Novell version of aproduct
developed and already being
sold by Netwise (Boulder,
CO). NetWare RPC is scheduled to be available in the
first quarter of 1990 for both
DOS and OS/2.
In designing adistributed-processing or client/
server application, aprogrammer will divide the application so that part of it
will run on auser's workstation (the client side) and
part on acentral file server.
With Netware RPC, the

programmer will not have to
be concerned with any of
the communications-oriented
code that is needed by each
particular type of network
operating system. For example, the programmer
could use asingle set of network functions and compile
an application to run on a
NETBIOS-compatible network. Later, the programmer could recompile the program with adifferent
library file to have the application run on anetwork that
uses OS/2's Named Pipes
protocol or the Sockets protocol used in Berkeley Unix.
In addition to these library
files, Netwise will also have
library files for the TCP/IP
protocol used in Unix and the
SPX protocol used by
Novell. A library file for
IBM's APPC protocol used
in its System Network Architecture is scheduled to be

available next year.
Initially, Novell will offer only the SPX library file.
Developers, however, will
be able to obtain the other
network protocol files directly from Netwise. Also,
Netwise's own version of
the product, called RPC
Tool, is available for several environments, including
DOS, OS/2, Unix, and
DEC VMS. The DOS version
starts at $ 1250; the OS/2
version, $ 1750. When the
Novell version of the product becomes available
(planned for the first quarter of 1989), the DOS version
will sell for $950; the OS/2
version will sell for $ 1750.
For further information,
contact Novell, 122 East
1700 St., P.O. Box 5900,
Provo, UT 84601, (800) 4531267, or Netwise, 4745
Walnut St., Boulder, CO
80301, (303) 442-8280.

Different Drum Uses Computer, Radio Waves
Imagine playing a
Beethoven sonata with a
pair of drumsticks. The location and force of the drumstick as it strikes the drum
determines the tempo and the
shape of the notes played in
the sonata. Or, if you can
write music, imagine composing apiece for an orchestra and then adding expression and tempo with apair of

drumsticks. That's what
Max Mathews's Radio Drum
is all about.
Mathews, aformer Bell
Labs scientist specializing in
acoustics, retired last year
to join Stanford's Center for
Computer Research in
Music and Acoustics
(CCRMA, pronounced
"karma"). Actually, the
Radio Drum was invented

by R. A. Boje, Mathews's
former colleague at AT&T.
But it is based on aconcept
developed by Mathews,
who hopes it will become a
commercial product.
The drum is asheet of
metal, approximately 18
inches square, covering an
array of radio sensors. In response to how the player
continued

You'll never know
how quick it is until
you open it up and see
what it can do.
All the horsepower in the world
is useless until you can get at it.
Introducing new Microsoft'
QuickC' version 2.0. The fastest,
easiest way to master all the power
and glory of C. Frankly nobody but
Microsoft packs this many exclusive features into asingle package:
For starters, there's QC Advisor
—a new hypertext electronic manual that teaches, helps and guides
you on screen. It even lets you cut
and paste sample programs, so you
can learn Cthe easy way.
New Microsoft QuickC 2.0. Zero to expert in record time.
By example.
And speaking of development, its in-line
And "CFor Yourself," our detailed book
assembler lets you write assembly code
of Cfundamentals that'll give you more
within your Ccode for more efficient proin-depth programming lessons. You'll find
grams. Plus it's the only integrated debugone in every box.
ger that lets you simultaneously debug C
With Microsoft QuickC, you can ease
and your in-line assembler. Talk about
into Cwith Easy Menus to help you write
convenience. It even supports all memory
your first Cprograms, then advance to Full
models within the integrated environment.
Menus to access the full-throttle potential
For all the details, call us at (800) 541of C. You'll be up to speed in no time.
1261.The new Microsoft QuickC.
And speaking of speed, QuickC has
Get it. And break afew speed limits.
enough muscle for incremental compiling
and linking at an incredible 25,000 lines per
minute—so it'll make short work of any deMaking it all make sense:
velopment you have in mind.

Mi

Customers in Canada, call 416)673.7638. Outside North America, call (2061882.8661. ©Copyright 1989 Micmsoft Corporation. All rights resel ved. Microsoft, the Microsoft logo and QuickC are registered
trademarks and Making it all make sense is atrademark of Microsoft Corporation.
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in performance, were
textiles, retail food
chains, shoes, tobacco,
and manufactured
housing.
•Apple II designer/
industry icon/electronics
whiz-guy Steve Wozniak
sat in as disc jockey for
the morning drive-time
slot at aSan Jose, California, radio station recently, apparently to
good reviews. Woz, who
also cofounded Apple
Computer, produced two
rock festivals, and recently coauthored what
may be the worst collection of computer jokes
ever published, hosted
the morning spot on
KSJO, an FM rock station. It was aone-dayonly gig; the usual disc
continued

positions and strikes the
drumsticks, these sensors
send signals to aDIA data
acquisition board in the
computer. The computer
stores these signals in memory and uses them to modify
the frequencies and duration of the notes played in a
score of music, which is
also stored in the computer.
The resulting signals are
sent via aMIDI interface
card to an electronic music
synthesizer for playback.
Mathews's original drum
used strain gauges to determine the deflection of the
drum membrane after each
strike of the drumstick. The
radio-wave model, developed
by Boie at AT&T, allows
more precise modulation of
the sound.
The Radio Drum performs the role of aconductor
of asymphony. Mathews
calls the software that interprets the signals from the

Radio Drum the conductor
program. The drum allows
the performer to modify the
tempo and tone of the lines
of the composition stored in
memory. The scores for any
number of instruments can
be stored, so the Radio
Drum can conduct an entire
orchestra. Tempo is controlled by the frequency with
which you strike the drum.
Each strike of the drum represents abeat in the musical
score. Using the conductor
program, you can add the
beats to the composition as
desired. As you strike the
drum, the beats are then
played sequentially. Each
beat can represent any number of instruments. The
tone, or " shape," of the note
is controlled by moving the
second drumstick in the
horizontal and vertical
dimensions of the drum surface (the horizontal or xaxis controls bass, and the

Travel
With
Alast Crowd.

vertical axis controls
treble).
The Radio Drum allows
the performer to play electronic music without using
the keyboard of the synthesizer. Mathews says asynthesizer played on akeyboard
always sounds like akeyboard. The Radio Drum lets
you modulate tones much
more flexibly than with a
keyboard, he says. And you
don't have to be an accomplished pianist to play the
Radio Drum.
Currently, Mathews has
the Radio Drum hooked up
to aData Translation acquisition board in an IBM PCcompatible. The conductor
software can be used with
Mathews's own text editor
for entering scores or with a
more elegant scoring program developed by Dr. Leland Smith of Stanford (and
marketed by Passport Design
continued
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Wherever your business takes you, take along
the WorldPort 2400TM Portable Modem. Leaving
the office doesn't have to mean leaving behind
the world of high-speed, 2400 bps communications. Worldwide, in virtually every situation,
including hotel rooms and phone booths, your
ability to communicate clearly and efficiently
remains intact.

Representing the cutting edge of modem technology, the WorldPort line of portable modems
combine abroad range of features that bring
you the best value in modems today. Features

4

that go far beyond costly internal units, such as
Bell and CCITT standards, direct connect and
acoustic interface (300 and 1200 bps), battery
power, shirt pocket size, and atiny price.

In fact, the WorldPort modems are the ultimate
for both portable and desktop applications. And
the WorldPort 2400 comes with Carbon Copy
PLUS" communications software, for even
greater value.

5"

the office. On the road. Or at home. For more
information about our full line of WorldPort
modems, or the name of your nearest dealer,
call us at 800-541-0345. (In New York, 516261-0423.)

Touchbase Systems, Inc.
160 Laurel Avenue
Northport, NY 11768
(516) 261-0423
TELEX: 6502848020
FAX: (516) 754-3491

If you want amodem that works where you do,
put the WorldPort Series to work for you. In

WorldPort 2400 is atrademark of Touchbase Systems, Inc. Carbon Copy PLUS is atrademark of Meridian Technology. Inc.
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Reach for ultimate portability g
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120 MBytes of power, speed and security
in arevolutionary, removable hard drive.

A

t
last, the Disk Pack gives
you everything you've always wished for in adata
storage system. The speed and high
storage capacity of ahard drive. The
ease and convenience of afloppy diskette. And the safety of atape backup.
All wrapped up in astate-of-the-art
rugged unit, about the size of apaperback book. Designed to make your life
alot simpler and more secure.
True portability is here
Just picture this: With the Disk Pack
you carry your whole work environment with you, wherever you go. All
your files, all your data stay organized and configured just the way you
created them. Between
your office and remote
sites. Or home. Or another department. You
can even mail aDisk
Pack. It's that
rugged.
The Disk Pack frees
you from the constraints

banker or accountant sensitive data
and Uncle Sam confidential information. All fully secured in asnap.

Get full data portability aid security on
the computer ofyour choice. Macintosh.
PC- Compatible or PS/2

Blazing speed
Rock-solid reliability
Limitless expansion
Breakthrough technology makes the
Disk Pack four to five times more
reliable than other removable products. Access times as low as 13 ms
make it one of the fastest hard drives
on the market. The Disk Pack doesn't
limit you to asingle storage capacity
either. You can interchange 20-, 40-,
80- or 12041Byte modules in your
Circle 162 on Reader Service Card (DEALERS: 163)

For more information call

1-800-322-4744

offixed computers. Your wboie

(=i

work environment fits in the palm ofyour band

Total security for your data
Simply slide out aDisk Pack module
and lock away your entire business
customer base and payroll figures in
adrawer or safe. Same for lawyer,

D
ISK PACK®

system and between systems. Link
modules up for awhopping HalfGByte + of on-line data. Store them
for unlimited off-line data. And do
lightning-fast data backups.
That's not all. The Disk Pack turns a
shared computer into your fully personal machine within seconds. It's
ideal for space grabbing applications
such as color graphics, CAD, or
music. One Disk Pack module does
the job of
100 diskettes.
Ten times
faster. And with
alot less hassle.
And thanks to

the Disk Pack's
unique archiyou'll

TheDiskPac
k 'idea/ for
daelecurity'2s9ckeaitfa:ay
and forget about accidental or

use it equally
intentional data loss.
well on any Mac, Apple, PC-compatible or PS/2 computer. It's that advanced.

Outside the USA, contact IEF, Tel: (33) 145 57 14 14
217 Quai de Stalingrad 92134 Issy, France
1ES! /

Disk Packand your free booklet "20 Valuable Facts About
Hard Di,k Care and Maintenance .'
today

The new standard in data storage technology

Comp 514

177E54/3R/VE
S

Addrns
State

San Vicente Blvd, Suite 370
Los Angeles, CA 90049
Did Pack is atrademark

Zip

Phone

YSIEMS

11693

know more about Mega Drive Systems' new data

t, ' rug.' te,imology Please rusb me more information about tbe

Mega Drive Systems, Inc.
11693 Sa Viceme Blvd, Suit, 370
Los An,sles, CA 90049 ( 213) 536-4,63
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jockey, ashock-jock by
the name of Perry
Stone, was on vacation.
According to KSJO station manager David Baronfeld, the phone response to Woz was
"really excellent."
•A kind and gentle
correction: Interstate
Electronics (
Anaheim,
CA) wrote, most politely,
and without even ahint
of the " nyah-nyah" tone
we hear so often when
we goof up, to tell us of
an error in our September 1988 Microbyte on its
chip set and 80MFLOPS boards (page
12). We stated that the
Analog Devices 32bit
digital signal processors
being used by Interstate
are limited to fixedcontinued

Mathews hopes to develop acommercial version
of the Radio Drum that will
produce MIDI interface signals directly, eliminating
the need for the data acquisition board. The MIDI
model would allow the user
to play the Radio Drum directly connected to asynthesizer or to send the MIDI

of Half Moon Bay, CA, as
Score). Mathews has also
written an improvisation
program for the Radio
Drum; it allows you to play
music interactively, without
first entering amusical
score. One drumstick controls the sequence up and
down the musical scale; the
other controls the interval.

signals to the Conductor Program for use in composition. It would also allow the
drum to be used with any
brand of computer.
For further information,
contact Max Mathews at the
Center for Computer Research in Music and Acoustics, Stanford University,
Stanford, CA 94305.

Analysts, Developments Offer Bright Chips Forecast

M

The rosiest projection for
the chip industry was delivered by Dan Klesken of
Montgomery Securities (San
Francisco): He predicted
that total DRAM shipments
would surge from 52.7 terabytes in 1988 to 480 terabytes
in 1992, an increase of over
nine times, fueled by growing demand for personal
computers, laser printers,
and fax machines and by

emory chips will remain adynamic market, spurred by innovative
designs, greater densities,
and growing demand, a
group of industry watchers
we heard recently agreed.
At apanel convened in New
York by Hitachi America,
analysts predicted that the
current shortage in DRAM
chips will be over by the
middle of this year.

the emergence of such hightech consumer products as
digital VCRs and high-definition TV. By 1995, Klesken said, 25 percent of
DRAMs will be used for
consumer products, 65 percent for microcomputers
and peripherals, and only 10
percent for minicomputers
and mainframes.
Klesken, however, caucontinued

We Can Put You On The Right Trail With Four
HIGH PERFORMANCE PRODUCTS!!

1
•

3.

MODEL 9000 ( E)(E)PROM
MPU PROGRAMMER

•8Co-processor driven RS232
channels/card.
•1-8 cards per computer.
•BIOS Enhancement Software
included.
•Eliminates host processor
overhead.
•32-2048KByte buffer memory.
•May be used standalone in
custom application.

•Fastest programmer on the market.
•Quick & Intelligent programming
algorithms.
•Supports megabit eproms.
•Programs largest variety of chips including Prom replacements, Eproms,
EEProms and MPU's.

2

MODEL ROMX-2XL
• EPROM EMULATOR

4.

MODEL PCSS-8X MULTIPORT
SERIAL BOARD
•8RS232 ports per card (optional 4port).
•All 8ports 100% DOS compatible.
•32 ports may be added to aPC.
•Optional RS422 to 4000 ft.
•Interrupt driven BIOS Enhancement Software included.

• Emulates 2716-27010 eproms.
• 256K to 1024K memory available.
• Battery backed up, auto emulate on power- up.
• Low-cost, pays for itself on first project.
• Free 19.2K Serial Communications Software.
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MODEL PCSS-8I INTELLIGENT
SERIAL CARD

TEIC.

DEVELOPMENT HARDWARE & SOFTWARE
P.O. Box 2310; Bay St. Louis, MS 30521-2310 U.S.A.
ORDER TOLL FREE 1-800-255-13TEK (4895) FAX: 1401-4874935
MS áTechnical Support 1401-487-8048

Circle 114 on Reader Service Card (DEALERS: 115)

The easy way to move files between the 51
4 "
/
world of PCs, and the
31
/"world of PS/2s, Laptops, and 386s: Sysgen's Bridge family.
2
Because your PCs, PS/2s, 386s and
laptops all talk to different floppy disk
sizes and formats, they can become
frustrating islands of information.
For the simplest way to get files back
and forth, just install Sysgen'sBridge
products. Presto: Your different computers can talk to common diskettes.
Sysgen pioneered bridges. Now here
are three ways to simplify your life in
amulti-computer office.
Solution 1: Our
Bridge- File 5.25
floppy disk drive.
A best seller, with over
50,000 installed. Attach it to your PS/2,
and you can read and write files from
PCs. Critics and users alike have raved

about its small footprint, ease of use,
and dual density capacity of 360Kb
and 1.2Mb. (IBM's drive is twice
the size, yet stores only one-fourth
the data.)
Every PS/2 user deserves this easy
connection to the world of PCs.
Solution 2: Our Bridge- File 3.5
floppy disk drive.
You get 720Kb
and 1.44Mb capacities.
Connect it to any
PC, and you can read
and write files from
PS/2s, 386s, laptops, and other
31
/"machines.
2
Now all your PCs can share files
with your newer systems.

And here's the ideal controller:
The Omni- Bridge
Controller.
Controls up to four
drives, so you can mix
and match 51
A", 31
/
2", and
floppy tape drives as you need. This
hot card gives you big storage, plus
twice the floppy disk and floppy tape
transfer performance rates! At only
$95, this is awinner.
Get your computers talking.
Call the Sysgen Hotline for the
name of your nearest dealer.
1-800-821-2151.

SYSGEN
INCORPORATED

Trademarks: Sysgen, Bridge-File, Omni-Bridge—Sysgen Inc.; PS/2—International Business Machines Corporation.
Registered Trademark: IBM—International Business Machines Corporation.
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point arithmetic. " Not
true," says Interstate.
"The Analog Devices
chip sets being used in
our QUEN family processors perform both
fixed- and floating-point
arithmetic." We stand
corrected and apologetic.
• Scan this deal:
Microtek (Torrance, CA)
is tossing in some fine
software with its Macintosh scanners. Buy a
Microtek gray-scale scanner (MSF-400G, MSF300GS, MSF-300G,
MSF-300QS, or MSF300Q) and you'll get a
free copy of Silicon
Beach's Digital Darkroom. The company
said it will also bundle in
afree SuperPaint 2.0
with every Mac scanner.
•Several software publishers were quick to state
their support for
DEC's new desktop
computers. Oracle said
its relational DBMS will
be available on the new
VAXstations and DECstations, under VMS,
Ultrix, and MS-DOS;
Autodesk will port
AutoCAD to the RISCbased DECstation 3100;
LS! Logic will offer its
Modular Design Environment (for engineering
ASIC designs) on the
3100; and Mathsoft is
moving its MathStation
problem solver/document
producer to the new
DECstations and VAXstations.
•Silicon Graphics
(Mountain View, CA)
says it has so far
shipped 1000 Personal
Iris systems. As we reported here when the machine was announced
last October, the $ 16,000
Personal Iris represents
asubstantial drop in cost
for athree-dimensional
graphics workstation.
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tioned that chip makers may
not be able to meet new demand unless they raise levels
of capital investment. Between now and 1990 alone,
he said, the equivalent of 11
major fabrication plants running round the clock must
be brought on line, at an investment of over $5billion,
and chip yields must more
than double. But he doubted
that U.S. chip makers will
gain in the market, predicting instead they will retain
their current share of 15
percent to 20 percent, or at
best 25 percent.
The picture for Asian
producers is different: Capital investment by Japanese
chip makers is still two and a
half times greater than by
U.S. companies, he said, and
Korean manufacturers—es-

pecially Samsung, Goldstar,
and Hyundai—are pouring
billions of dollars into developing capacity.
Analyst Amy Wohl, of
Wohl Associates (Bala Cynwyd, PA), said she sees
hope in EEPROM chips, saying they will resolve the
age-old "duality" of memory—the division between
volatile and permanent
storage.
Recent technical developments signify that innovation will continue to drive
the chip industry. Hitachi has
confirmed that it is working
on a16-megabit CMOS
DRAM and has offered tantalizing glimpses of other future developments: 100megabit DRAMs and chips
based on superconducting
ceramics. Researchers at the

company's lab cautioned
that developments in materials physics will be necessary to achieve these aims.
IBM and Texas Instruments both recently claimed
breakthroughs in chip technology. IBM researchers said
they have devised away,
using advanced lithographic
techniques such as electron
beams or x-rays, to make
CMOS chips with circuits
one-quarter of amicron
wide, permitting transistors
that switch 30 billion times
per second and chips with
up to 256 megabits of storage. And TI said it has built
the world's first quantumeffect transistors, which occupy 100 times less space
and switch thousands of
times faster than the transistors used in today's ICs.

Mainstream Will Look More Three-Dimensional

T

hree-dimensional imaging and animation has
comprised asmall, expensive, and very specialized
segment of the computer
hardware and software market. But there are signs that
three-dimensional technology this year will begin to
emerge into the mainstream
of personal computing.
And one of the big players in
this small field will be
Wavefront Technologies
(Santa Barbara, CA).
You've probably seen
Wavefront's work on TV
commercials and network
spots, most notably during
last year's Summer Olympics. Most of the slick graphics NBC used in the summer games were created on a
Silicon Graphics machine

using Wavefront's threedimensional animation
software.
While the big push for
"fancy pictures" in 3-D
came from Hollywood,
Wavefront's cofounders Bill
Kovacs and Larry Barels
say that scientific and engineering computing—not the
entertainment industry—will
bring 3-D into the
mainstream.
People in the technical
market aren't interested in
theatrical animation.
They're interested in " describing their problem,"
says Kovacs. They can get
part of the way with CAD
and finite-element analysis.
But to achieve true, realistic modeling of aphysical design, either you construct a

TECHNOLOGY NEWS WANTED. The news staffat BYTE is
interested in hearing about new technological and scientific developments that might have an impact on microcomputers and
the people who use them. If you know of advances or projects
relevant to microcomputing, please contact the Microbytes staff
at (603) 924-9281, send mail on B1X to Microbytes, or write to
us at One Phoenix Mill Lane, Peterborough, NH 03458. An
electronic version of Microbytes, which offers awider variety of
computer-related news on adaily basis, is available on BIX.

physical model or you use
three-dimensional rendering, in which you add color,
shading, and texture to the
wire-frame or line image,
and then apply motion to it.
With sophisticated threedimensional graphics hardware like the Silicon Graphics Personal Iris, priced
under $30,000, the opportunity is there to make threedimensional modeling and
animation available to amuch
broader base of users. The
missing link is affordable
software. Wavefront's current software costs in the
neighborhood of $40,000.
Pixar (San Rafael, CA),
which is acompetitor of
Wavefront, offers acomplete
hardware and software system priced over $60,000.
The next step is to offer
products at amuch lower cost
with easier user interfaces.
We can expect these kinds of
products to emerge some
time this year. Bards expects
IBM to offer three-dimensional capabilities on its RT
PC, using aSilicon Graphics addin board and Graphics Library.
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AST makes the fastest and highest-quality desktop
computers in the business world. One of them is
right for you. Whether you need apersonal computer for general office work, engineering, desktop
publishing, financial analysis
or running your business at
1
CAMS
home, you can count on AST
COMO
Mr
to fit your desktop size, your
UT
DE110410
PVP
PfflevAill
arUS
UU NU
budget and your need for
Lo
75
LS

wicg`.1EB

ultimate speed.
Our Newest Wonders. If
you want extra performance and high quality
without spending alot of money, try our newest
computers — the ASE Premium® 386/16 and the
AST Bravo/286. Our cache-based AST Premium
386/16 makes 386"1CPU computing available to
even the most cost-conscious budget. And the AST
Bravo/286 is all the AT®-compatible power you
%Ilea • 11111h 38.4«td Conoblon
0*

In

•
Source: PC Week, Nov. 14, 1988.

need to manage your small business or home office,
or use it as anode in alocal area network.
Our Most Powerful Wonders. For high-speed
CAD/CAM/CAE, multitasking multiuser environments and LAN file service, choose AST's top performing systems. The 25 MHz AST Premium 386/25
and 20 MHz AST Premium/386C bring the highest
performance to your sophisticated 386-CPU based
applications.
Our Most Versatile Wonder. If you have to
choose one computer that satisfies
AST Premium/286
the broadest range of needs, let it
* * * *
be the AST Premium/286. Perfect
Top Rated
for flying through word processing
286 PC
large spreadsheets and even techni—PC Digest "
M. 1988
cal applications, it's•the industry's
award-winner for 286 performance and value.
Our Smallest Wonders. When your desktop space

AST, AST logo and AST Premium registered trademarks AST Research, Inc. 80386 and 80346SX trademarks Intel Cori
AST markets products worldwide — in Europe and the Middle East call 44 1568 4350; ill Japan cal

AST Bravo/286

AST Premium
Workstation/286

AST Premium/286

AST Premium 386/25

Extra value, quality
and AT- compatibility
for business or
home office use

Executive styling
and test- proven AT
compatibility in a
powerful 286 computer.

Outstanding, industry
winner for general
business and technical
applications.

State-of-the-art
solution for ultimate
LAN file service and
CAD/CAM/CAE.

is limited, but your appetite for sped and power
isn't, the AST Premium Workstation/386SX and the
AST Preniium Workstation/286
offer test-proven compatibility
you can rely on. These sleek,
small-sized wonders are the quality answer to cost-effective, highPC AWARDS
performance desktop computing.
AST Service, Support And Reliability — The
Eighth Wonder. The AST logo means quality products and service. In fact, PC Week recently named
AST first in technical support, over Compaq®
and IBM!"
For the products and service that will Make, you the
next wonder of the world, ask for AST Computers.
For more information, call (
714) 863-0181 and ask
for operator BB6, use our Bulletin Board Service
number (
714) 852-1872, or fill out the coupon.

LAN
MAGAZINE

T OPlease send me information on AST computers.

BYTE 3/8
9
-1

D Please have an AST representative call me.
Iam D an end user

a reseller.

Name
.•
Title
Company
Address
City/State/Zip
Phone

,

LAST Research, Inc. 2121 Alton, Irvine, CA 92714-4992. Attn: MC.

II other product and brand names are trademarks and registered trademarks of their resPective companies. Copyright 0 1989 AST Research, Inc. All -rights reserved.
13818 0710; in the Far East call our Hong Kong.office 852 5806 4333; in Canada rill 416 826-7514.
Circle 29 on ReaderSerrice Card (DEALERS: 30)

eSeven Wonders
ess Worl
•
leMMIJCI Alt `ill.

Li

AST Premium/386C

AST Premium 386/16

AST Premium
Workstation/386SX
Executive styling

Multiuser , multitasking

Cache- based. true 32-

386- CPU powerhouse

bit. 386 CPU processing

in acost-effective.

with integrated cache
architecture

for sophisticated yet
affordable computing

entry-level 386 CPU system
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Why the FREE
Inmac catalog is the
computer accessory
you'll value most.

LETTERS

You get "astore
in adrawer."

Page after page of PC products that
make work easier, more effective. At
your fingertips, when you wish.

Plain talk makes
it all easy.
Spacesavers, workstations, cables,
disks. All explained in simple language
& pictured as you'd use 'em. Call with
any questions: Our informed staff helps
you get the right item, instant credit,
fast delivery.

The final decision
is yours.
Unlike some catalog firms, Inmac lets
you decide when you're satisfied with a

product. A promise we back up with
ironclad guarantees.
Call now toll free:

1-800-722-4770
Ext. 2467

-

Use the resource
that gives the
world's sharpest
businesscomputer users an
extra edge.

—

-

-

MMHG:
If your computers could talk,
they'd can for Inmac

Call or send coupon to
Inmac, 2465 Augustine Dr.,
Santa Clara, CA 95054.
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Send my first Inmac catalog today!

Name
Title

I Street Address/P.O. Box
City

State

Zip

I

L

Area Code Phone No.
Code 5550
In Canada, Call Toll Free 1-800-387-2173
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WE WANT TO HEAR FROM YOU. Please
double-space your letter on one side of the
page and include your name and address. We
can print listings and tables along with a
letter fthey are short and legible. Address
correspondence to Letters Editor, BYTE,
One Phoenix Mill Lane, Peterborough,
NH 03458.
Because of space limitations, we reserve
the right to edit letters. Generally, it takes
four months from the time we receive aletter
until we publish it.

i

Company

I

OS/2 Common Sense
Didn't it occur to you that if Mark Minasi's absurd claim ("The Good News and
the Bad News," October 1988) that
"background OS/2 processes slow down
by afactor of 10 to 500 times" was even
remotely realistic, others would have already noticed? A 10-second compile, for
example, that suddenly started taking an
hour would be fairly obvious, it seems to
me.
It hasn't been noticed because it
doesn't happen. There have been alot of
ridiculous benchmarks over the years,
but these were some of the most
egregious.
String compares and such all run at
exactly the same speed on agiven processor, no matter what the operating system. If you think you see a difference
under OS/2, it's only because you don't
get an infinitely large and instantaneously available time slice. When, as in
Minasi's cases, the benchmark execution
times are on the same order as these
scheduling characteristics, of course the
results are nonsensical.
In a multitasking system, when and
how much of the processor you get depends on the relative level of competition
for resources, the task switch time, and
the scheduling parameters. For example,
if you have too many processes chasing
too little RAM, any multitasking operating system will thrash, producing avery
sudden and dramatic decline in throughput. (For OS/2 1.0 with the compatibility
box, the threshold appears to be just
below 2 megabytes.) Also, it's well
known that getting in and out of read

mode on an 80286 is expensive, but this
is hardly the fault of OS/2. (Switching
between protected processes or threads is
quite fast.)
OS/2 may have its warts, and if Minasi
is suggesting that the scheduling parameters (e.g., the way priority is calculated)
should be tweaked, he may be right. But
on other than toy problems, Ithink most
designers are finding that OS/2's superior kernel services (especially multithreading) make significant performance gains easy to achieve.
Douglas A. Hamilton
Wayland, MA
Others have noticed. Page 63 of the November 1987 PC Tech Journal showed a
test wherein a large assembly language
program was run through MASM under
different circumstances. The people
there found that running the assembler in
the background while running the BRIEF
text editor in the compatibility box in the
foreground slowed down the compile by
4640 percent. Not all DOS programs
cause this effect—Isuspect it is the constant keyboard polling ofmost text editors
that causes the damage.
For some reason, Ifound that VEDIT
slowed down the background more than
IBM's Personal Editor, which in turn
slowed down the background more than
BRIEF. The bottom line is that you're not
going to use the compatibility box any
more than you have to.
"Nonsensical" is aterm that's meaningful only when there is common sense
of some kind. No one yet has common
sense about OS/2, because it's so new.
It's the common sense that I'm trying to
help establish.
Your comment about the 2-megabyte
value in OS/2 1.0 is well taken but really
doesn't apply, because the test was done
on a4-megabyte machine and swapping
was disabled.
Inever disagreed with your contention
that "switching between protected processes or threads is quite fast." By now,
you have seen my November 1988 column, where Idiscuss that.
continued
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dBASE Users Attack
the Mac with FoxBASE+/Mac
New Frontiers, No Fears.
FoxBASE+/Mac gives you the unprecedented ability to run your dBASE programs on the Macintosh immediately—
without changing asingle line of
code! But there's much more. With
FoxBASE+/Mac you can create
beautiful, robust applications that
are truly Mac- like— using the
familiar dBASE language!
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Speed and Power.
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FoxBASE+ /Mac gives you speed to
burn— plus the power and performance
you've come to expect from Fox. In fact,
FoxBASE+/Mac is by far the fastest
database system available on the Mac
today— up to 200 times faster!

View Window.
The View Window is the master control
panel for FoxBASE+/Mac's graphical,
non-programming interface. Use it to
open and close files, set up indexes,
establish relations, access BROWSE, and
even to modify database structures!
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BROWSE.
FoxBASE+/Mac's BROWSE feature
brings new convenience and power to
database display and editing! You're in
complete control— BROWSE lets you
dynamically adjust the size and order of
fields displayed, add or delete records,
and split the window to show different
database sections side-by-side. Together,
BROWSE and View Windows eliminate
the need to write programs for common
database operations!
Integrated

Graphics.

Copy and paste graphs, charts, diagrams
and even pictures into your database—
instantly! FoxBASE+/Mac gives you the
power to display these graphics, or
merge them into reports and documents!

FoxBASE and FoxBASE+ are trademarks of Fox Software.
dBASE and dBASE III PLUS are trademarks of Ashtonlate.
Macintosh is atrademark of McIntosh Laboratory, Inc.,
licensed to Apple Computer, Inc.

)lou can create stunning screens like this with FoxBASE +/Mac— immediately!
This actual FoxBASE +/Mac screen photo illustrates the View Window,
Command Window, Integrated Graphics, Memo field editing,
Trace and Debugging Facilities, and the BROWSE feature.

Command Window.
FoxBASE +/Mac's Command Window
gives both experienced developers and
novice user ultra-convenient access to
the dBASE command language—just
type acommand into the Command
Window, and it's executed!

Get The FoxBASE+/Mac
Facts Now!
Call (419) 874-0162 Ext. 320 for more
information about FoxBASE+/Mac. Or
visit your local software retailer.

FoxBASE+/Mac is part of the award-winning family of products from Fox Software.
For two years in arow, FoxBASE+ has been
given the prestigious Editor's Choice award
by PC Magazine, and scored an impressive
9.2 out of apossible 10 when tested by
Info World's Review Board!

Fox Software -

Nothing Runs Like aFox.
Fox Software, Inc.
(
419) 874-0162 Ext. 320
118 W. South Boundary
FAX: (419) 874-8678
Perrysburg, OH 43551
Telex: 6503040827
Circle 166 on Reader Service Card
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When you create PC database
applications without Clipper;
you place unnecessary
restrictions on yourself.

Thanks for reading the column. The
feedback is always helpful and interesting. —Mark Minasi

More on OS/2
In " All Together Now" (September
1988), Mark Minasi tests OS/2 1.0's virtual memory manager. His BASIC program runs 650 times slower when using
the virtual memory. (The execution time
is 5487 seconds.) He claims that each
memory access becomes a disk access
once virtual memory is activated.
The program was similar to this:
for 1=1 to 500 : for j=1 to 500 :
a(i,j)=100 : next j : next i

Sometimes we get so accustomed to being confined we forget there are better alternatives.

S

pecifically designed for creating sophisticated applications,
Clipper* takes you far beyond the limitations of other PC
database development systems.
Clipper's open architecture, for example, allows user-defined
functions as well as outside routines written in Assembler, C and
many other languages, to be easily integrated into one seamless
application.
In addition to its ability to work with the dBASE* language,
Clipper provides new language extensions and enhanced commands for creating menus, screens, windows, arrays and input
validation. All saving hours of coding time.
It offers afull-featured Debugger. Acustomizable error system
to create your own error recovery strategy. Sophisticated record
and file locking capabilities that make networking applications
easier to create. And runs applications up to 20 times faster
than dBASE.
What's more, Clipper produces . EXE files which free you from
runtime modules, licensing costs, royalty fees, and additional
software requirements.
Clipper.
Everything you've been asking for in adatabase development
system. With adegree of freedom you've never experienced.
The question now is, just how locked into your
old ways are you?
For afree demo diskette and booklet, Developing
and Compiling with Clipper,

call ( 213) 390-7923.

erx

Nantucket Corporation. 12555 West Jefferson Boulevard. Los Angeles. CA 90066. fax: ( 2(3) 197.5469. telex: 6;0- 2574125
Copyright 01989 Nantucket Corp. All nghts reserved.
Clipper. Nantucket and the Nantucket logo are registered trademarks of Nantucket Corp. Other brand and product names
are used for identification purposes only and may be trademarks or regrstered trademarks of then respective holders.
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(where 500 is the value of Minasi's
"ad").
Did he try a (,j , i) instead of a( i, )?
Execution must be some 500 times
faster, almost as fast as in RAM.
BASIC stores the matrices in columnwise order, so the offset of memory locations (2-byte integers) is as follows:
a(1, 1) : 2*0 ; a(1, 2) : 2*500;
;a(1, 500) : 2*24500
a(2, 1) : 2*1; a(1, 2) : 2*501;
a(1, 500) : 2*;24501
a(500, 1) : 2*499; a(500, 2) : 2*999;
;a(500, 500) : 2*24999
If the virtual memory page size is 2K
bytes, in each second memory access a
full page must be written to and another
read from disk. In other words, the whole
array must be read and written 500
times. If the disk transfer rate is 100K
bytes per second and the array size is 500
X 500 x 2bytes = 500,000 bytes, then
it takes some 2 x 500 x 500,000 / 100
= 5000 seconds.
This example clearly shows that if you
have a memory system with more than
one level, the programmer and/or the optimizing compiler must rearrange code
sequences to keep the number of data
transfers between the memory levels to a
minimum.
And for the sake of correctness, the
"time to process each byte" of data in the
article must be in milliseconds, not in
seconds.
G. Mirk
Budapest, Hungary
See my December column for a discussion of this. By the way, since the December column was printed, two readers
have asked why Iran the virtual memory
tests on OS/2 1.0 rather than on the beta
continued

PC EXPERTS AGREE:

Proteus® offers the fastest for the
least, and supports them the most.

trg

Proteus® sells the fastest personal computers
you'll find. But as experts from BYTE, InfoWorld,
Personal Computing, and others have discovered,
our computers are more than just fast.

"You get...fifteen months of service coverage —
and onsite at that. Even without the warranty, we
highly recommend this machine."
Computer Buyers Guide

"The Proteus is an excellent value for the performance it offers potential buyers. Its speed, expansion capability, and service contract put it in a
class with the big boys."
Personal Computing Magazine

"A remarkable range of performance and operational capabilities."
BYTE Magazine

"This IBMcompatible
is so fast
Ihave had
trouble
measuring
its speed."
Business Computer Digest

For the fastest, most economical, best supported
computers available, follow the experts to Proteus.

Proteus" i‘ ...a complete
multi-user
is one of
solution that
the fastest
arrives
with all
desktop
peripherals and
computer
operating systems
systems we
installed and
tested, a
tested... avery
zeropowerful machine
wait-state
that does what
hot rod."
InfoWorld Magazine
it daims."

"Proteus is
markedly faster
than any other
personal
computer we've
worked with,
including
Deskpro
386/20."
Personal Computing Magazine

PROTEUS-286GTX

PROTEUS 386/16

12MHz, ZERO WAIT STATE
•Intel 80286-12 CPU
•640K RAM expandable to 16MB
•32KB cache memory
•8expansion slots
•2serial & 1parallel port
•1.2MB floppy drive or 3.5"
microfloppy

16 MHz opt. 20MHz
ZERO WAIT STATE
•Intel 80386 CPU at 16 MHz
•Optional 80386-20MHz
•1MB RAM— Expandable to 16MB
•Intel 82385 EE cache ctIr
•32K fast cache
•2serial & 1parallel port
•1.2MB floppy drive
•Dual HD & floppy controller
•200W power supply, 110/220V
•101 key tactile keyboard
•15- month free on-site service
•Made in U.S.A.
$2,195
Complete Systems with Hard

•Dual HD & floppy controller
•200W power supply, 110/220V
•101 key tactile keyboard
•15-month free on-site service
•Made in U.S.A.
Complete Systems
with Hard Disk and Monitor:
•20MB mono $ 1,905
•20MB EGA plus color $2,350
•20MB 16- bit VGA $2,780
for 40MB add
$142
for 80MB add
$445

MIMI

•Intel 80386 CPU at 25MHz
•1MB RAM expandable to 32MB
•Intel 82385EE cache ctlr
32K fast cache
•387 coprocessor support
•2serial & 1parallel port
•Dual HD & floppy controller
•200W power supply, 110/220V
•1.2MB floppy drive
•101 key tactile keyboard
•15-month free on-site service
•Made in U.S.A.
$3,995
Complete Systems with Hard

Disk and Monitor:
•40MB 28ms mono $2,899
•40MB 28ms EGA plus color $ 3,299
•40MB 28ms VGA plus $3,699
for 80MB add
$185
for 100MB add
$614
for 150MB add
$1,420
for 340MB add
$2,675
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25MHz, ZERO WAIT STATE
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Disk and Monitor:
•40MB 28ms mono $5,199
•40MB 28ms EGA plus color $5,593
•40MB 28ms VGA plus $6,069
for 80MB add
$185
for 90MB add
$1,129
for 150MB add
$1,545
for 340MB add
-- •
$2,675
4011
.0-41111flà.

1.

PROTEUS SYSTEM 3400M
MULTIUSER SYSTEM
•80386-20 opt. 25MHz
•2MB/4MB 32-bit RAM Exp. 16MB
•80MB Hard disk; opt. 1/2ms access
•Tape Backup Streamer
•1.2MB, 5- 5/
4"or 1.44 MB 3.5" fd
•8Terminal Support up to 64 users
•SCO XENIX OS loaded
•High Resolution 14" Monitor
•Graphics Controller
•Parallel and Serial ports
•6or 8 1
/ ht. drive bays
2
•101 Key Enhanced Keyboard
•Choice of optional name brand
terminals and Proteus LightWave
graphics terminals
•15- Month Free Onsite Service
•Complete System price $6980
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Computer Shopper Magazine
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In N.J. call
201-614-7000
re)
US
For 24 hr catalog, call 1-800-548-5036 using your modem set at 1200B or 2400B/N/8/1.
THE INTELLIGENT CONCLUSION
Technical Support Hotline: 1-800-541-8933 Reseller/VAR programs available.
75 Kingsland Ave.,
Custom configurations available.
Clifton, N.J. 07014
All trademarks recognized. ©Proteus is aregistered trademark of Proteus Uchnology Corp. All prices, terms, specs subject to change.

To order, call us direct. 1-800-782-8387
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AST Premium 386/20
IBM PS/2 Model 80 (20 MHz)
Compaq DeskPro 386/20
Everex Step 386/20

•

3.04 MIPS

•
3.52 MIPS
• 4.59 MIPS
• 491 MIPS

Power Meter MIPS Version 1.2. The Database Group.
"We're coming to gel
Raymond Li, Kam Chow,
Anne Russell, Wesley Wong
Everex Project Engineers

"If you're afraid
of monsters, please
turn the page."

_

What makes our
new computer
unnervingly fast
can be explained in
three words: write
back cache.
Simply put, it
means less work:
you don't write to
the main memory
every time you
write to the cache.
It's an approach
to memory
management found
only on mainframes
and on Everex
Step computers.
And in aworld
where a32k cache is
the norm, ours
expands to 256k.

y'

The Step 386.
It's amonster of
amachine.
Find out more
about Step 386 and
Step 286 computers.
Cal11-800-356-4283.
Everex
Computer Systems
Division,
48431 Milmont
Drive, Fremont,
CA 94538.
a
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Microsoft OS/2 1.1. (These tests were
conducted in July 1988, before the general release of 1.1.) In fact, Idid try the
virtual memory test on 1.1, but the early
release crashed when OS/2 started swapping. This has since been fixed.
—Mark Minasi
Excel Above
The matrix-handling capability of Excel
is indeed acut above statistical processing features in other spreadsheets, as

"Multiple Regression with Excel" by
Charles W. Kyd (November 1988) points
out. In fact, using Excel and alittle diligent effort, auser can replicate the functions of many statistical packages and
provide individual tailoring of formats
and reports. Ihave been using Excel in
that manner in quality assurance and
testing applications.
Statistically significant outcomes,
however, are judged according to what
you might expect to see when only
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chance is at work. The tables in the back
of statistics books assume that you are
testing the relationship between only two
of many possibly related collections of
measurements. Kyd suggests that you
should test all possible relationships,
looking for the red herring that is now
much more likely to appear by chance
alone. That's like looking for acoin to
come up heads once in 10 tosses and continuing to toss the coin in sets of 10 until
it happens.
A safer and more statistically defensible method would be to plan which
comparisons you will make before collecting the measurements and look only
for the significance of those in the back
of astatistics book. There is ample opportunity here to fudge and announce
that you were looking for the relationship
that turned out to be the strongest when
you weren't. Oh, well...some people
cheat at solitaire, too.
Charles E. Cliett
Duluth, GA

Circle 176 on Reader Service Card

The Latest Road to True Salvation
Walter J. Rottenkolber, complaining of
being deluged by a flood of YAPL (yet
another programming language), writes,
"In the 30 years after the Mark Icomputer switched on in 1945, Iestimate that
some three dozen programming languages kept computers humming" ( Letters, November 1988). Three dozen?
Nonsense! You don't count programming languages by the dozen, you count
them by the gross.
The heyday of YAPL was the 1960s.
The programming language was the philosopher's stone of computing. The typical nerd fantasy was " to design my own
computer language."
Was the best version of ALGOL BALGOL, MAD, or JOVIAL (Jules's own
version of IAL)? Should you do your text
processing in COMIT? TRAC? TECO?
SNOBOL? For list processing: Lisp?
SLIP? or IPL-V? Should users of DEC
equipment choose DECAL, DIBOL,
FOCAL, or MUMPS?
Champions of problem-oriented languages hotly defended their superiority
over general-purpose languages. Should
acivil engineer learn FORTRAN when
COGO was available? Weren't problems
of soil mechanics best dealt with in
SEPOL?
Naturally, programmers soon perceived that the real barrier to progress
was the difficulty of writing new language compilers. So they addressed this
problem ( naturally) by devising new
languages for the purpose. The Brookercontinued

Of the more than
250 hardware products reviewed
by InfoWorld in 1988,
our CompuStar® received
the highest total score awarded.

Cornpu•Ste
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Simply stated, it's number one.
CornpuStar. is the world's first and only multi-processor, convertible bus - microcomputer. It can be
configured with up to 13 bus expansion slots (PS/2 and/or PC/AT compatible), your choice of
interchangeable 8086, 80286, or 80386 microprocessor; and up to seven disk/tape devices.
To receive areprint of the InfoWorld review, as well as acomplete
CompuStar product information kit, call 803/796-7800.

#4,

Wells American.

Corporate Headquarters: 3243 Sunset Boulevard • West Columbia, South Carolina USA 29169 • 803/796-7800 • FAX 803/796-7832
PSia Personal Computer AT and AT are trademarks of International Business Maahnes
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LETTERS

Morris Compiler Building System was
spoken of with awe. PSYCO (Princeton
syntax- directed compiler) was well
known. And there must have been quite a
few more, because in 1972 Steve Johnson
named his contribution to the genre
YACC (yet another compiler-compiler).
A book by Jean Sammet appeared
whose cover depicted a picture of the
Tower of Babel, completely covered in
tiny lettering with the names of computer
languages. Three dozen? No, no, no,

Walter! By her count, at that time, there
were approximately 600 of them.
In the 1970s, the tide shifted as people began to think that the real answers
lay in YAOS (yet another operating system). Today, of course, the flood is
down to amere trickle, because we now
understand that true salvation is to be
found only in YAUI (yet another user interface).
Daniel P. B. Smith
Norwood, MA

PC Voice Mail,
now only $199.
For an ear-opening telephone demo call:
1-800-6-WATSON
Now get acombined PC- based voice mail,
data modem, and telephone answering
system— from only $199. With Watson,
you'll profitably improve your business
communications with clients, colleagues,
sales and service reps, field staff, vendors.

Benefits Of A $20,000 +
Voice Messaging System
Or " Personal Receptionist"
For As Low As $199
Look at all of these advanced features:
Voice Mail—Watson's automatic telephone
answering lets callers leave and receive
messages of any length 24 hours aday,
7days aweek. Ends " telephone tag"
with clients and colleagues. Forwards
messages automatically to mobile phones
and pagers. Retrieve messages from any
touchtone phone— even acar phone.
Never miss an important call! And Watson
provides " big system" professional sound
quality!
Up To 750 Private "Mailboxes"— Give up
to 750 of your colleagues or clients an
individual, confidential " voice mailbox."
Use them to receive private messages
or record special messages for individual
callers.
Electronic Telephone Book— In one keystroke, access any of up to 750 telephone
numbers, then use automatic dialing and
re- dialing if busy. Store key information on
contacts and get it immediately when you
need it.
Hayes-Compatible Data Modem —Comes
complete with 1200 BPS Hayes- compati-

ble modem (or optional 2400 BPS modem).
Transfer your data files and access Telex,
E- Mail, Dow Jones, or other public
databases.
Simultaneously Run Popular Business
Programs— Run programs such as Lotus
1-2-3 while Watson records or delivers
messages.
Plus— Watson efficiently guides callers
through the options they have in leaving
messages ... Delivers special pre-recorded
messages to individuals at pre- determined
times ... Automatically forwards messages
to other telephone lines or numbers...
Provides an electronic calendar with automatic alarms and telephone notification.

30- Day Risk- Free
Trial Installation
Try Watson for 30 days If you aren't 100%
satisfied, send it back for aprompt and full
refund No questions asked

Demo Hotline
For atelephone demo call 1-800-6-WATSON
EXT. 121 ( In MA 1-508-651-2186 EXT. 121).
Touchtone EXT. 121 and receive afree five
pack of diskettes if you purchase.

Order Hotline
To order Watson call 1-800-533-6120
EXT. 121 (In MA 1-508-655-6066 EXT. 121).
Touchtone EXT. 121 and receive afree five
pack of diskettes with purchase. Price:
$199. For optional 2400 BPS modem add
$100. MasterCard, VISA, and American
Express accepted. Credit card or check
must accompany order.

01760-1313

OVER 30,000 SOLD
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Staying Alive
The reports of our death are greatly exaggerated. In Chaos Manor Mail (November 1988), Jerry Pournelle mourned the
passing of our company, Minnow Bear
Computers. Considering that we are
doing just fine, this came as quite asurprise to us.
We'd appreciate your printing this letter, as many BYTE readers may mistakenly believe we are no longer in business.
Michael E. Nunamaker, President
Minnow Bear Computers
Champaign, IL

FIXES

•The text box entitled " Digitizers with a
Twist" in our January Product Focus on
digitizing tablets (" Graphic Details")
gave incorrect and incomplete information. The sonic digitizer mentioned there
is made by Science Accessories Corp.
(SAC), not Scientific Accessories, as we
stated. The product's correct model
name is the GP-7 Grafbar Mark II. It
provides an active area of 20 by 26 inches
and sells for $ 1315.
SAC also sells a three-dimensional
digitizer called the GP-8-3D, as well as
nine different sizes of its two-dimensional GP- 8 line. SAC can be contacted at
970 Kings Highway W, P.O. Box 550,
Southport, CT 06490, (203) 255-1526.
We also omitted the address and phone
number for Polhemus Navigation Sciences: P.O. Box 560, Colchester, VT
05446, ( 802) 655-3159.
•Our December 1988 Review Update,
"Benchmarks at aGlance," gave an incorrect FPU index rating for the Everex
Step 386/20. The correct rating is 8.14.
•Table 2 in " Multiple Regression with
Excel" ( November 1988, page 372) contained an error for cell B41. The expression DataAvg should have been Data—
Avg, as shown below:
B41.(MMULT(TRANSPOSE
(Data—Avg),Data—Avg)/
(TRANSPOSE(Std)*Std))/(n-1)

• Our January What's New item on
Pocket Soft's . RTLink program ( page
84) should have noted that it does not
work with Turbo Pascal, rather than
Turbo C, according to Borland International.
•The book review of Using QuickBASIC
4(
December 1988) listed the location of
the publisher, Que Corp., as Carmel,
California. Que Corp. is in Carmel,
Indiana. •

Only NRI teaches
you to service all
computers as you
build your own fully
Xr compatible
micro—now
with 512K RAM
and 20 meg hard drive!
Jobs for computer service technicians will almost double
in the next 10 years according to Department of Labor
projections, making computer service one of the top 10
growth fields in the nation.
Now you can cash in on this opportunity—either as
afull-time industry technician or in acomputer service
business of your own—once you've mastered electronics
and computers the NRI way.
Get inside the powerful, fully XT-compatible
Packard Bell computer system
'Ib give you hands-on training with the absolute in state-ofthe-art computer technology, NRI includes the powerful new
Packard Bell VX88 computer as the centerpiece of your
training. You build this 512K, fully IBM PC, XT-compatible
computer from the keyboard up, plus you new go on to install a20 megabyte hard disk drive to complete your total
computer system.
Understanding you get only through experience
You need no previous background in electronics to succeed
with NRI. You start with the basics, rapidly building on the
fundamentals 3f electronics with
bite-size lessor s. You perform
hands-on experiments with your
NRI Discovery Lab® and then move
on to master such advanced conELECTRONICS
cepts as digital logic, microprocessors, and computer memories.

Your incomparable hands-on training includes
all this:
NRI ' sunique Discovery Lab® lets you design and modify
circuits, diagnose and repair faults • Hand-held digital
multimeter, complete with " talk-you-through - instructions on audi 3 cassette • Digital logic probe lets you
visually examine computer circuits • The latest Packard
Bell VX88 computer with " intelligent" keyboard and
51
/"floppy cisk drive • 20 megabyte hard disk drive you
4
install internally • 16K ROM, 512K RAM • MS-DOS,
GW-BASIC. and exclusive word processing, database,
and spreadsheet software • Reference manuals,
programming guidelines, and schematics.
See other side for highlights of NRI "hands-on"
computer training -1100

SEND CARD TODAY FOR FREE NRI CATALOG

Learn at home in your
spare time
With NRI, you learn at your own
convenience b your own home.
No dassroom pressures, no night
school, no need to quit your present
job until you're ready to make your
move. And all throughout your
training you've got the full support
of your personal NRI instructor
and the entire NRI technical and
support staff. They're always
ready to answer your questions
and help you whenever you need it.
Get all the facts from NRI's
free 100-page catalog. Send today!

É Check one FREE catalog only.
Computers and Microprocessors

Li Security Electronics

TV/Video/Audio Servcing

Electronic Music Technology

11 Robotics

(

rilltePT TTPRC A IVT1

This training prepares you to service all
computers as you build your own fully
IBM PC/XT-compatible computer.
T3tal systems training ineltdes 5 ï
floppy disk drive, 20 meg hard disk
drive, monitor, test equipment, softN. are, and the NRI Discovery Lab'

Age

(mease pont)

Name

MICROPROCESSORS

LI Basic Electronics

)

Telephone

Address

State

City

Zc

FOr career courses approved under
GI Bill

E check for details

169-039

Accreditedby the Accrediting Commission of the National II ome Study Council

Get In•Demand Computer Servicing
Skills With NRI "Hands•On" Training
ire

_-

Using NRI's unique Action Audio
Cassette, you're talked through the
operation and practical applications of
t:andiud
indieped
neel mullimetar—the
tool for It»
computer specialist.

/e•
....

,Ir

You set up and perform electronics
experiments arid demonstrations using
your NRI Discovery Lab'. You even
intedace the lab with your computer to
"see" keyboard-generated data,

.04..iiilleellellilk
Alter you build this digital logic probe.
you explore the operation of the Packard
Bell detached " intelligent - keyboard and
its dedicated microprocessor.

Total Computer Systems Training, Only From NRI
No computer stands alone . . . it's part of atotal
system. So if you want to learn to service and
repair computers, you have to understand
today's computer systems. And only NRI
builds meaningful training around just
such apowerful computer system—
the new Packard Bell VX88 computer, complete with monitor, floppy
disk drive, hard disk drive, and
valuable software— all yours to train
with and keep.
The VX88 features full IBM
PC/XT compatibility, the breakneck
speed of an advanced CMOS V40
CPU, and big-system raw power:
512K RAM and full expandability
for future system growth.

111111
BUSINESS REPLY MAIL
PERMIT NO. 10008

'*//
. 1
Next, you install the 5' ." floppy disk
drive. learning disk drive operation and
adjustment. You later improve your data
storage ca p
ac ity d
rama ti ca lly by
installing apowerful 20 meg hard drive.

Mastery Is "Built-In"
You assemble the Packard Bell
"intelligent" keyboard, install the
power supply and 51/4"
floppy disk drive, and
attach the high-resolution
monitor. You then go on to
install apowerful 20 meg
hard drive— today's mostwanted computer peripheral—now included as part of your NRI
hands-on training.
The many demonstrations and experiments you perform as you build your
Packard Bell computer system give you a
total mastery of computer operation,
based on athorough knowledge of
the intricacies of computer theory.

SEND CARD TODAY FOR FREE NRI CATALOG

FIRST CLASS MAIL
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IN THE
UNITED STATES

100-Page Free Catalog Tells
More
Send Today!
Send the postage-paid card
today for NRI's free 100-page
catalog that gives all the facts
about NRI computer training,
plus career training in robotics.
TV/video/audio servicing,
electronic music technology, and
many other fields. If the card is
missing, write to NRI at the
address below.

WASHINGTON. D.0

POSTAGE WILL BE PAID BY ADDRESSEE

School of
Electronics
McGraw-Hill Continuing Education Center
4401 Connecticut Avenue, NW
Washington, DC 20077-3543

IBM is aregistered trademark of International
Business Machines Corp.

ASW

School of
Electronics

McGraw-Hill Continuing
Education Center
4401 Connecticut Avenue, NW
Washington, DC 20008
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CHAOS M ANOR
M AIL
Jerry Pournelle answers questions about his column
and related computer topics

DESQview Debate
Dear Jerry,
As aman who respects your opinions a
great deal, Iwas appalled to read that you
highly recommend DESQview.
It seems to me that when Ipurchased
DESQview, I wasted my money. I
haven't been able to get this turkey to do
anything that Ineed it to do.
Some of the applications that Iuse regularly are Windows-specific (e.g., PageMaker and In aVision). So when Iread
of Quarterdeck's advertising to the effect that DESQview could run this type
of application, Iwas quite excited;
DESQview appeared to be able to blend
into the DOS environment alittle better
than Windows, and Iliked the idea of
multitasking, which Windows does only
with its print spooler.
So far, the only way I've been able to
get aWindows application to run under
DESQview is to set up the command
WIN PM, for example, which runs PageMaker under Windows, which in turn
runs under DESQview. Is that what they
call running aWindows-specific application? If so, I'm underwhelmed by this
achievement. Windows is still doing all
the work.
I'm sure it's different for you. When
Pournelle asks, Iwould think that an
answer is generally forthcoming. But for
those of us among what Quarterdeck obviously views as the great unwashed, I
must seriously question the usefulness of
acompletely unsupported product such
as this.
Chris Doole
Winnipeg, Manitoba, Canada
Maybe your problem has been compounded by the Canadian mail. Quarterdeck is not avery large company, but the
people there have been quite responsive
to requests, and not just from me. Meanwhile, I'm using DESQview to write this.
Idon't particularly recommend it for
80286 users (although it's probably better than nothing); with an 80386, you do
need QEMM, Quarterdeck's 80386
memory manager.
I've used alot ofprograms that attempt

NEW
BLAISE
TOOLS
Thefastest way to create
powerful programs
with Itirbo Pascal
5.0 and Dirt» C2.0!

to let me do task switching, and Ikeep
coming back to DESQview. —Jerry
Easy Draws It
Dear Jerry,
In Computing at Chaos Manor (September 1988), you talked about your
aborted project of drawing maps on the
Atari ST using the Atari laser printer. I
own an Atari 1040 ST, and Iconsidered
upgrading to a2-megabyte Mega ST and
Atari laser printer. However, Imade the
following observations:
•Atari supplies only avery bad Diablo emulator driver with the printer.
•Most of the ST applications now support the Hewlett-Packard printers as
well as the Atari laser printer.
•The Hewlett-Packard DeskJet is an
excellent ink-jet printer, capable of
240 characters per second (cps) in test
mode and 300 dots per inch (dpi) in
graphics mode, and it is supported by
all the applications supporting the
HP LaserJet (because both printers
use the same command codes).
For those reasons, Ibought my DeskJet. A wealthier person would have
bought the HP LaserJet II. However, I
like to see what aprinter is doing. The
laser printers buzz and whir for sometimes minutes (especially when you print
graphics) before regurgitating a sheet
that does not always satisfy you. With the
slow but open-air DeskJet, Ican actually
see my work being printed, and Ican stop
the device if something goes wrong.
For drawing your fantasy maps, Irecommend Easy-Draw 2for the Atari ST,
along with the SuperCharger utility and
the Easy-Tools desk accessory. As a
freelance fantasy role-playing game-

Blaise Computing, manufacturer
of function libraries that offer
easy-to-use solutions to your programming needs, introduces:
POWER TOOLS PLUS/5.0 —S149
—completely inlegn2led and lightninglast routines
to help you:
• Add moving bar pull-down menus and windows to your user
interfaces; NEW! • Generate context sensitive help
screens; .VEW! • Add easy-to- use date and time conversion
routines; NEW! • Let users choose from window
oriented pick lists; NEW! • Create and access "huge"
data structures; NEW! • Use multiple-line edit fields with fully
configurable edit keys; NEW! • Speed up your sorting
with flexible in-memory sort routines; NEW!
• Add EMS support; NEW • Write TSRs and ISRs easily;
• Control DOS memory allocation;
• Create powerful programs in Turbo Pascal 4.0 & 5.0!

limbo CTOOLS/2.0—$149
lighlJast, high qualityfunctions fr) help you:
• Add easy-to-use mouse support for windows and menus; AEW!
• Quickly include virtual windows and menus; NEW!
• Integrate your windows and menus with Turbo Ct text
windows. NEW! • Create context- sensitive help screens; NEW!
• Provide multiple-line edit fields with fully configurable
edit keys; NEW! • Use keyboanl and video services
(including enhanced keyboard and VGA); NEW!
• WriteTSRs and ISRs easil); • Create powerful programs
in lbrbo C1.0, 1.5 and 2.0!

FREE with these products!
Source code, complete sample programs, acomprehensive reference manual with extensive examples, the
Norton Guides Instant Access Program, and an online
database. We also offer free technical support and a
bulletin board system dedicated to technical issues.

Unleash your programming potential!
Blaise Computing offers programming tools that are
fast, flexible and affordable. Call now to order or to ask
for afree brochure on our full line of products for C
and Pascal.

Put Blaise tools to the test!
If at any time during the first 30 days you are not
completely satisfied with their speed and flexibility,
well refund your money.

Call 800-333-8087 today!
BLAISE COMPUTING INC.
2560 Ninth SL, Suite 316, Berkeley, CA 94710, (415) 540-5441
FAX: 415-540-1938

continued

Jerry Pournelle holds adoctorate in psychology and is a science fiction writer
who also earns acomfortable living writing about computers present and future.
He can be reached do BYTE, One Phoenix Mill Lane, Peterborough, NH 03458,
or on BIX as "jerryp."
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module writer, Iused it and found it quite
comfortable. Easy-Draw lets you create
complex vector drawings, just like MacDraw. You can mix these objects with
freehand drawings and bit- mapped
graphics (converted from other utilities
through the SuperCharger utility).
Once you've drawn acoarse freehand
contour of, say, ashoreline or frontier,
you can zoom in closely and break it into
fine segments with Easy-Tools (called in
from the accessory menu) and refine

each segment, adding or deleting some,
until the whole frontier looks perfect.
Your drawings can be larger than one
81
/-by 11-inch cut sheet (the DeskJet
2
driver Ihave allows 11- by 17-inch drawings, printed on two pages—alittle cutand-paste work is required in this case).
The package is sold by Migraph, 200
South 333rd St., Suite 220, Federal Way,
WA 98003, (206) 838-4677, for less than
$200. The bottom line for a 1040 ST, a
20-megabyte SH 205 hard disk drive, and
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CALL TODAY
FOR YOUR FREE
VIDEO AND

Nohau's EMUL51-PC
emulator and trace board
make asophisticated bughunting pair for your
8031/8051 projects. Plug
the EMUL51-PC into your
PC, XT, AT or compatible and find bugs that
other emulators can't.
Our powerful software
makes it asnap to use.

•Source Level Debugging for PL/M-51 and C-51
▪48 bits wide 16K deep
trace buffer
▪20 MHz real-time
emulation
•Supports 80535,
80C451, 80C152, 80C452,
800552/652, 80051FA,
DS5000 and more.
•Available in either
"Plug-in" or "Box"
r configurations

SOFTWARE DEMO.
(408) 866-1820
WORLDWIDE CALL:
Austria
0222-387638
Australia
02 654 1873
Benelux + 31-1858-16133
Denmark
02 65 81 11
Prance
01 69 412 801
Great Britain
01 464 2586
Israel
03 484832
Italy
011 771 0010
Korea
02 784 7841
New Zealand
09 392 464
Portugal
01 83 56 70
Scandinavia
+46 40 922425
Spain
93 217 2340
Switzerland
01 740 41 05
West Germany 08131-1687

noHau
ORPORA

The EMUL51-PC comes with a5-ft cable, software and Iyear hard
ware warranty wilhfree software updates Prace board optional
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Easy- Draw is under $ 1500, which makes
the combination very attractive.
Frederic Mora
Williamsburg, VA
Icertainly agree that the DeskJet printer
is an excellent buy, perhaps the most versatile one you can get in its price range.
As to laser printers laboring like Aesop's mountain, I completely agree: I
also like to see what's being printed. On
the other hand, lasers are fast enough
that if things are mucked up, you haven't
lost agreat deal. —Jerry
Update from West Germany
Dear Jerry,
The German government is moving to
split up the Bundespost! 1992 is bearing
down on West Germany, and the government figured it had to do something
about German protectionism. So the
Bundespost will be split into three or
four " babyposts" à la Ma Bell a few
years ago. Net result: nil.
I've read a few analyses of the proposed splitting action, and they all seem
to say that the " new, improved" Bundespost(s) will be less efficient, more entrenched, and less friendly to new technology— if such athing is possible.
Iam amazed at the number of people
in Europe who write to BYTE and brag
about how they have outfoxed their local
postal, telegraph, and telephone services
(PTTs) by importing U.S. communication hardware. European PTTs are notorious for their lack of humor in such matters. And advertising your crimes ( from
the PTT point of view) is pretty foolish. I
wonder how these people feel when they
come to work and find that all phone service has been shut off " for investigation
of technical irregularities."
Iread recently that you are preparing a
tome on OS/2. Have you ever tried the
Pilot operating system? Iam using it at
work (
not on PC-style hardware), and it
is everything that OS/2 should be. And it
works.
So Apple is now suing Microsoft over
the " look and feel" of Microsoft Windows. How does that affect OS/2 and
Presentation Manager? As adenizen of
the Xerox realm, Ilook on this with glee.
Ihope that Apple sets all sorts of precedents. And Ihope that the Xerox legal department is preparing anice sharp stick
to whack Apple with when Apple is
through with its fun and games.
Chuck Kuhlman
Dossenheim, West Germany
Thanks for another excellent report from
Europe!—Jerry

C Programmers

Proof is in the Performance
db

FILrprovides faster file management
Proven performer
db_FILE Tm from Raima is the only file manager you'll ever need. Other file managers deliver
B-tree/ISAM capabilities, but they slow down as the application increases in size or complexity. Only db_FILE combines B-tree/ISAM capabilities with full network model
database capabilities. The result: You get more file management for less! Thousands of C
programmers in over 50 countries worldwide use db_FILE. And, it's fast, 100% faster
than the closest competition. So, for building applications that feature fast data
access, whether simple or complex, db _FILE is the proven performer.

orjee

Proven portability
db FILE is written entirely in C for optimum portability. Unlike others,
db_FILE is not limited to MS-DOS, so your db FILE applications will
,
run in any environment that supports the C language. Source code is
cpea,p te
available, allowing you to optimize performance or port to new
Geer'
noes .
\ environments yourself.
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More proof - db_RETNEVE SQL-based Query
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File Structure:
Based on B-tree indexing and
network database model. Both
access methods may be used independently or in combination for
real power.
Data Types Supported:
Standard C data types plus db_addr
for user created structures
Transaction processing supported
Not RAM resident
Operating Systems Supported:
UNIX, XENIX, MSDOS, Macintosh;
Microsoft Windows compatible
C Compilers Supported:
UNIX, XENIX, Microsoft, Lattice,
TurboC, LightspeedC, MPW
Hardware independent
Major LANs Supported
db_FILE is upwardly compatible
with Raima's db VISTA III
Database Development System.

You can add even more performance with db_RETRIEVE T."
It provides the familiar relational view, through SQL, of
adb_FILE network model database...without sacrificing
the performance! Source code is also available.

\

Final proof - the price.
You can't buy this much power for less!
Both db_FILE and db RETRIEVE feature elf
lifetime support. Pius, applications developed
using db FILE and db_RETRIEVE are
40- royalty-free, so the savings go on and on.
Call us today, and prove it to yourself!

Single-User Object
Single-User Source*
Multi-User Object
Multi-User Source*

db_FILE
$395.00
$495.00
$650.00
$795.00

db_ftETIVEVE
$395.00
$495.00
$650.00
$795.00

'Source code may only be purchased by registered owners or purchasers of compatible
object code.

For the name of your db_FILE distributor.

CALL: 1-800-db-RAIMA
(that's 1-800-327-2462)
Ask about the many other products and services
Raima Corporation offers, including consulting,
application development services, and training.

RAIAm

fI CORPORATION
NI

co
cu
cc,

Raima Corporation 3245 146th Place S.E., Bellevue, WA 98007 USA (206)747-5570 Telex: 6503018237 MCI UW FAX: (206)747-1991 In Texas call: (214)231-3131
International: U.K.: (0992) 500919 Germany: 07127/5244 Switzerland: (01)725 04 10 France: ( 1)47.72.77.77 Benelux: (+3*(0)2159)46 814 Sweden: (013)124780
Finland: (90)42 051 Italy: (011) 546354 or (030)50068 India: (812)569622
0 1988 Raima Corporation

Some views on why the NEC MultiSync
There's a lot more to the new MultiSync 3D monitor from NEC
than meets the eye. Because instead of making one monitor for each

\\*\\\U

graphics board, we've developed a monitor that enhances

the performance of the modes on
practically any board.
With its new microprocessor- controlled digital tuning system,
MultiSync 3D can adjust to a given video standard with a precision
matched only by a few high- end single- frequency monitors.
Making it perfectly compatible with virtually all systems and
boards. From 8514A, SuperVGA and Mac II to VGA, EGA, MDA and
QC

Computers and Commumcanons
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3D is the new monitor standard.
CGA. For an incredible maximum resolution of 1024 x 768.
What's more, MultiSync 3D is equally compatible with you and your
workplace. There are upfront controls, for easier access. A 14" nonglare screen on atilt- swivel base, for more comfortable viewing. And,
as you can see, there's even a full 360 degree design.
The way we see it, MultiSync 3D

Sid('

has dramatically raised the
standards by which all other color monitors will be judged.
For literature, call 1-800-826-2255. For technical details call NEC
Home Electronics ( USA) Inc. 1-800-FONE-NEC.

NEC
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for the U.K. and 60 Hz for the U.S.), the
same is true of monitors. Can you tell us
whether or not this is true?
William Brown
Katy, Texas

Break the 32M barrier without breaking
your wallet with EZ-DOS 4.0.
EZ-DOS 4.0 was developed by Digital
Research as an alternative DOS for PCs.
As such, EZ-DOS 4.0 allows 512M
partitions and fileisubdirectory PASSWORD
protection. On-line HELP is another userfriendly feature.
EZ-DOS 4.0 also comes with GEM/3
Desktop, this windowing operating
environment.
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EZ-DOS 4.0
with True BASIC

$ 79.00
$ an

2001 Sales, Inc.
Corp. Headquarters:
16580 Harbor Blvd., Ste. D.
Fountain Valley, CA 92708
Tel: (714) 531-6551 Fax: (714) 531-8546
CANADA:
Tel: (416) 591-6600

Fax: (416) 591-6808

TAIWAN:
Tel: (02) 542-4575

Fax: (02) 536-3405

HONG KONG:
Tel. 5-890-3707

Fax: 5-895-6241

Dealer, Distributor & OEM inquiries welcome.
VISA and Master Card accepted.
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Most monitors manufactured and sold as
"PC compatible" are just that; they will
work at a scan frequency of 30 Hz to
maintain compatibility regardless of their
country of origin. Problems would arise
only if you attempted to use acomposite
or TV monitor; the European standard,
as you mentioned, is different from that
of the National Television System Committee. European monitor manufacturers
that sell in the U.S. can sell the same unit
in both markets, provided it has dual
power inputs. —S. A.

done for alot less than that.
My problem is that I'm not exactly an
electronics whiz. My background is in
accounting.
Ialso want to develop adigital device
that would tell exactly what the timing of
the engine is. Ithink this would be an
easy device to develop, but Ineed someone with the expertise and knowledge.
Can you give me some direction? I
have ideas, but not the skills to develop
them.
Rod Lewis
Lake Oswego, OR

There are several directions you could
choose. Your options depend on whether
you need monitoring and process control
or just a way to record data for later
analysis.
Real-time process control would reLittle Orphan Lisa
quire some on-board intelligence; the
Some years back, my department bought
width of the processor bus is dependent
five Lisa ( Macintosh XL) microcomon the number of inputs and outputs you
puters, which Apple Computer no longer
require. Since you also need high temmanufactures. We have problems with
them, and we have contacted Apple, but perature sensors, it might be best to conto no avail. We'd like to know sources of tact an industrial control firm; you may
be able to put together asmall chassis PC
parts and kits, as well as books, because
bus, VME bus, or Multibus solution with
we want to keep our Lisas running.
aprocessor and afew interface cards.
Could you give us suggestions for where
The cost, however, is likely to be quite
to start looking?
high because you're looking for developShen Xioyang
ment for a single system, and the effort
Department of Physics
would require writing application
Shaanxi Teachers University
software.
Xian, PR China
Data acquisition without control
would require only the sensors and areAgood place to start looking is at Sun Remarketing, P.O. Box 4059, Logan, UT cording device, and it may be a more
cost-effective solution. Data could be
84321, (801) 752-7631. Not only does
strobed, read in, and stored in memory
the company provide upgrades that allow
with only alow-end processor (depending
the Lisa to run Macintosh software, but it
on the speeds and the amount of data realso is an authorized Lisa service center.
quired), the sensors, some memory, and
Check it out. —T. T.
some interface logic. You could even put
together the timing monitor with no intelHigh-Speed Microcomputing
ligence: A clock, an input line tapped
Irace aLimited Inboard Hydroplane in
(and stepped down) from the distributor
the 5-liter stock class. Iuse a305 Chevcircuit, and a counter would form the
rolet as my power plant. The boat is capaheart of the system.
ble of 120 mph.
Your best bet if you are looking for a
Iwould like to develop an on-board
do-it-yourself solution is probably to
computer to monitor engine functions
while testing and racing. Eventually, I check out some advanced hobbyist books
and look for adesign that would best suit
would like to be able to output perforyour needs. You might also check out the
mance data.
I have gone through past issues of single board computers that have apBYTE looking for aproject that might fit peared in BYTE in recent years. —S. A.
my application. Ihave found other onA Correct Connection
board computers, but their manufacIhave a Sony KX14CP1 monitor that
turers want an arm and aleg for them,
functions very well as aCGA output deand Irun alow-budget operation. For exvice. What's bothering me is whether its
ample, Ilooked at acomputer that monianalog input is able to accept VGA anatored the eight exhaust temperatures, had
log output. Is it just aquestion of the corroom for an additional eight engine and
rect connectors? Iam assuming that all
clutch monitors, and cost more than
continued
$5000. I'm certain that the job can be
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UNINTERRUPTIBLE POWER SUPPLIES

BLACKOUTS

Enables user to operate during complete loss
of power

BROWNOUTS
OVERLOADS

User is protected from low AC voltage below
132 volts

Automatic shutdown in overload situation lo
protect UPS from inverter burnout.

OVERVOLTAGE

UPS runs on inverter 1117 volts) when AC
voltage exceeds 132 volts.

transients above 200 volts with
SURGES/SPIKES Clamps
an energy rating of 100 joules or iess.
EMI/RFI Three stage filtering for clean AC power.
FOR LA.N. —
NOVI,.

• FULL ONE YEAR WARRANTY

LABS

TESTED AND
APPROVED
NetWcre Cornposble.

e ORDER- SHIP SAME DAY
• 1MILLISECOND TRANSFER TIME*
• SYNCHRONIZED SINEWAVE*
*250 watt and 500 watt units offer 4 msec
transfer time, PWM waveform

PARA SYSTEMS, INC_.
1455 LeMay Dr .

11111
4.000,
/

Carrollton, TX 75007

Power Output

120 Volt Models

230 Volt Models

250 WATT

S 379 00

S 429.00

300 WATT

S 549.00

500 WATT

S 699 00

S 799 00

600 WATT

S 899 00

S1049 00

900 WATT

S1249 00

1200 WATT

S1499 00

S1749 00

1600 WATT

S1999 00

S2299.00

Telephone

( 214) 446-7363

1-800-238-7272

FAX: (
214) 446-9011

TELEX: 140275 OMEGA

Suggested Retail

®t. LISTED
Circle 198 on Reader Service Can(
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The original AnthroCart. Mobile.
Incredibly strong. So many ways to solve
your space and equipment problems.
o
Choose different sizes. Move
•
4.0 shelves around. Add space saving
options.
AnthroCart. Well designed
TECHNOLOGY
Technology Furniture.
FURNITURE

AnthroCart

You can use any analog RGB monitor as a
VGA output device, provided the monitor
has the proper bandwidth and you are
able to make the proper connection.
While 1don't have the specs for the Sony
monitor, abandwidth of over 10 MHz is
required for VGA adapters. You'll have to
make sure that the monitor is capable of
640- by 480-pixel resolution, a quality
not found in many displays sold for use
under the CGA standard.
EGA systems have a monochrome
mode (mode 15) that can display graphics on atwo-color monitor. Monochrome
(black-and- white) monitors with grayscale capability are usually sold for
graphics work and offer high resolution.
Any EGA card will work only with aTTL
monitor or amultifrequency monitor with
aTTL switch. —S. A.

,
1,11,11

•
P
IflIIIFI

Anthro
Technology Furniture'

Made in U.S.A.
All steel frame construction
Easily holds up to 150 lbs.

ANTI-R0

3221 N.W. Yeon St.
Portland, OR 97210
503-241-7113
Telex: 940103

AnIhroCarl and Technology Furniture are
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analog RGB input monitors are the same.
Is that correct?
Iwould also like to clarify the impression that Iget from reading some of the
computer ads in BYTE and other magazines. ATI seems to imply that its EGA
card is able to output any mode to any
monitor. This would mean, for example,
that an EGA mode could be displayed on
a monochrome monitor with shades
rather than colors. This appears wonderful, since it is then possible to run any
software with just the ATI card and whatever monitor you happen to have. Is this
right?
Dr. Ono Meng Soon MRCP
Petaling, faya

registered trademarks of Anthro

Resurrecting the Dead
I'm a beginning electronics/computer
hobbyist (with astrong emphasis on " beginning"). Recently, Iintercepted avenerable (circa 1976) Lanier LTE-3 " no
problem" dedicated word processing system on its last trip out the back door of a
local attorney. The system seems to be in
good operating condition and includes a
large integrated terminal ( a 13- inch
CRT, two 5%-inch floppy disk drives,
five card slots, and a full keyboard),
some software, and aQume daisywheel
printer.
I'm not interested in wrestling with an
antiquated typing system in a modern
business environment, but Iwould like to
convert the terminal into amultifunction
personal computer. Can I accomplish
this in acost-effective manner?
Ihave no technical specs on the system, but the motherboard seems to be
built around the following chips: the
Intel 1D912, NEC D8080AFC, and
NEC D8257C microprocessors, and 16
continued

OS/2 $ 199

MS-DOS $ 99

•Default initialization and the
absence of declarations shorten
programs.

I
wri ecall PolyAWK our "tool'VV box language" because it is
ageneral-purpose laaguage that
can replace ahost of specialized
tools or programs. You will still use
your standard language (C, Pascal,
Assembler or other modular
language) to develop applications,
but you will write your own
specialized development tools and
programs with this versatile, simple
and powerful language. Like
thousands of others, ‘ou will soon
find PolyAWK to be an indisnsable part of your MS-DOS
lbox. If you don't have enough
/2 development tools, now it's
•to write your own.

Large Model &
Math Support
PolyAWK is alarge model implementation and can use all of
available memory to run big programs or read files greater than
64K. PolyAWK also includes extensive support for math functions
such as strings, integers, floating
point numbers and transcendental
functions (sin, log, etc.) for scientific applications. Conversion
between these types is automatic
and always optimized for speed
without compromising accuracy.

True Implementation
nder MS-DOS & OS/2
ILabs brought the world UNIX
C, and now pro ressional prommers are discovering AWK.
Kwas originally leveloped for
IX by Alfred Aho, Richard
inberger & Brian Kemighan of
11 Labs. Now Po yAWK gives
DOS & OS/2 programmers a
implementation of this valuable
'programming tool. PolyAWK fully conforms
he AWK standard as defined by the original
hors in their book, The AWK Programming
guage.

PolyAWK.
The Toolbox Language.

PolyAWK Comes With
The Book
When you order PolyAWK
receive a copy of The AWK
Programming Language written by
the authors of the original UNIXbased AWK. The book begins with
atutorial that shows how easy
AWK is to use, followed by a
comprehensive manual. Because
PolyAWK is acomplete implementation of AWK
as defined by the book's authors, you will
book as the manual for PolyAWK.

For C, Pascal, Assembly & BASIC Programmers

A Pattern Matching Language
AWK is apowerfu! pattern matching language for
ing short programs to handle common text
pulation and data conversion tasks. A PolyAWK
consists of asequence of patterns and actions
ttell what to look for in the input data and % hat
when it's found. PolyAWK searches aset of files
lines matched by any of the patterns. When a
ching line is found, the corresponding action is
ormed. A pattern can select lines by boolean
binations of regular expressions and comparison
rations on strings numbers, fields, variables, and
yelements; patterns may reference properties of
current input line or any other program variables.
ions may perform arbitrary processing on selected
.
The action language looks like C, but there are
declarations, and strings and numbers are builtta types. You can have multiple input files and
ut files, regular expressions, user-defined funcs, and run other programs.

Saves You Time (St Effort
emost compelling reason to use PolyAWK is
you can literal' yaccomplish in afew lines of
ewhat may take pages in C, Pascal or
.Programmers spend alot of time

writing code to perform simple, mechanical data
manipulation — changing the format of data,
checking its validity, finding items with some
property, adding up numbers and printing reports.
It is time consuming to have to write aspecialpurpose program in astandard language like Cor
Pascal each time such atask comes up. With
PolyAWK, you can handle such tasks with very
short programs, often only one or two lines long.
The brevity of expression and convenience of
operations make PolyAWK valuable for prototyping
even large-sized programs.

Very Concise Code
Where program development time is more
important than run time, AWK is hard to beat.
These AWK characteristics let you write short and
concise programs:
•The implicit input loop and the pattern-action
paradigm simplify and often entirely eliminate
control flow.
•Field splitting parses the most common forms of
input, while numbers and strings and the
coercions between them handle the most
common data types.
•Associative arrays use ordinary strings as the index in the array and offer an easy way to implement asingle-key database.
•Regular expressions are auniform notation for
describing patterns of text.

PolyShell Bonus For MS-DOS!
PolyShell gives you 96 of the most useful UNIX
commands and utilities under MS-DOS in less
than 20K. You can still use MS-DOS commands
at any time and exit or restart PolyShell without
rebooting. MS-DOS programmers — discover what
you have been missing! UNIX programmers —
switch to MS-DOS painlessly! PolyShell and
PolyAWK are each $99 when ordered separately.
Save $ 50 by ordering the PolyShell + PolyAWK
combination package for $ 149 (MS-DOS only).

30-Day Money Back Guarantee
You can purchase PolyAWK and the book, The
AWK Programming Language, for $99 (MS-DOS)
or $ 199 (0S/2), or $249 for both. If you already have
the book, deduct $ 14. The combination package..
includes only one book. Order PolyAWK (MS-DOS
& OS/2) plus PolyShell (MS-DOS) for $ 348.

To Order: 1-800-547-4000

Ask in Dept. BYT. Send Checks and PO.s
POLYTRON Corporation, 1700 NW 167th Place.
Beaverton, OR 97006, ( 503) 645-1150 —
FAX: (503) 645-4576, TELEX: 325800 POLYTRON.
Call About Our OEM/VAR Struregic AIli. ince Pre wra

)OILYfRoN
High Quality Software Since 1982
Circle 205 on Reader Service Card
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TMS4116015NL ICs. Can the system be
"liberated" with the replacement of one
or more chips on the motherboard?
A. J. Daniels Jr.
Corpus Christi, TX
I'd consider taking up wrestling. At least,
be happy that the system works and see
what mileage you can get out of it as is.
The D8080AFC is none other than the
wonderful old 8-bit 8080, grandfather of
the 8088. The 8080 was at its peak in the

early days of CP/M and the S-100 bus.
The D8257C is not aprocessor but aprogrammable direct-memory-access controller for the 8080/8085 family. Your 16
TMS4116- 15s add up to 32K bytes'
worth of 150-ns dynamic RAM.
To update the system, lift it up and
move your desk underneath an AT clone.
Perhaps the Qume has aCentronics-compatible parallel port (though the Qume
daisywheel printers I'm familiar with
came with wide, multiline cables compat-

IF DESKTOP PUBLISHING
WERE A BUICK,
PCTEX WOULD BE
A LAMBORGHINI.
You'd expect us to say PC TEX is hot—so don't take our word for it. In their
desktop publishing systems category, INFOWORLD rated PC TEX # 1. They said:
vg01114, :
PC Tex

8.5
17 1987

"...No non TEXbased program has such typological aesthetics...enormousó,,flexible and offers complete control over the
output of your printer..."
And from PC MAGAZINE: "... PC TEX offers ample rewards. You can
achieve incredible precision in formatting text, especially mathematical expressions."

TRY ' IF"
THIS

( (
x4 - ) 3 )

VZ3±yio

flZ xy•Z dt

a

with a standard

X — tY

— X 5Y

desktop system and
you'll see that for complex
scientific and mathematical

TEST DRIVE IT.

formulation and notation,
PC 7g leaves the others
back in the dust.

FORMATTING with
textbook quality, and
unsurpassed placement
of
TYPE that rivals

b,

For a free PC TX demo diskette, the
new PC Te 88 product catalog and
information on a PC TX configuration
for your system, give us a call at

415-388-8853

c,

professional typesetting:
all yours. Pick the type you like
from 30+ Bitstream font families.

FL EXIBILTY Camera-ready,
publisher-ready manuscripts are
fast and easy. Author to printed
piece time reduces, author control increases.
That's flexibility— that's PC TEX'.

12 Madrona Ave.

Mill Valley

CA 94941

VOR 0 0 0 0 0 M

PC TEX is aregistered TM of Personal TEX, Inc. TEX q an Amer ran Mathematical Society TM. Manularairer's produ(t names are their TMs.
Inquire about Pli distributorships. Site licenses available to qualified organizations. This ad was typeset using PC TEX and Bitstream fonto.

ible with only Qume 's interfaces), and
you can use it with some PC or AT
clone. — R. G.
Parallel ATs
Let's take ahypothetical case. Ihave two
IBM PC AT compatibles. One Iuse all
the time. Iuse the other 10 percent to 20
percent of the time, but Icannot do without it. Both have 640K bytes, a1.2-megabyte floppy disk drive, a 20-megabyte
hard disk drive, and aparallel port. My
dream is to use the second AT in aparallel/multiprocessing mode.
Is this feasible under DOS or OS/2? If
so, what additional hardware ( e.g.,
memory, bus-to-bus link) would Ineed?
Is such hardware available? If Ihave C
source code, can I— using some overlay
software— recompile that software so
that it makes use of both machines?
Do other readers find themselves
needing asecond AT but underutilizing
it? Would the kind of software and hardware I'm dreaming about be aviable alternative to upgrading to a faster, more
expensive machine?
Ameesh Oza
Martinez, CA
It sounds like what you 're dreaming
about is building a parallel-processing
system, not an easy feat by any means.
First, you'd want to get the systems communicating with one another at high
speed, so you'd probably need to set up a
bidirectional parallel port. You can do
this by either buying acouple of parallel
I/O boards or seeing if you can modify
your existing parallel ports as described
in " Why Microcontrollers, Part 2" by
Steve Ciarcia in the September 1988
BYTE. Then you '11 have to work out
handshaking details, communication
protocols, and so on; you're pretty much
on your own in all this.
And your problems have just begun,
because getting high-speed communications set up doesn't guarantee that any of
your software will make use of it. Unless
the whole point of this exercise is the enjoyment you'll derive from creating what
amounts to your own operating system
and application software, you're in for
months and possibly years of hassle.
Of course, another alternative is to set
up a small network between the machines. You could make this as simple or
as elaborate as your pocketbook allows.
But the computers could at least share
disks and printers. So, for example, you
could turn one AT into a remote printspooling station so that it manages large
print tasks while the other AT is free to
continued
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BayTech engineers Printer Sharing.
Make the most of your investments in valuable printers, computers, plotters, modems, and other
resources with aprinter-sharing
device from Bayrech. We manufacture adiverse product line
engineered for flexibility and speed
that lets you share your resources
and maximize your investments.

From simply sharing one or
more printers between computers,
to creating acomplete network for
printer sharing and computer-tocomputer communication, Balfech
has adevice designed to meet your
specifications.
Call toll free today to learn more
about maximizing your resources.
Circle 41 on Reader Service Cant

BayTech
IIII
Bay Technical Associates, Inc.,
Data Communications Products Division
200 North Second St., PO. Box 387,
Bay Saint Louis, MS 39520 USA
Telex: 910-333-1618 BAYTECH.
Telephone: 601-467-8231 or toll-free

800-523-2702, EXT 981

Never buy another ribbon!
with Maclnker

ASK BYTE

over 100.000 sold

•
Universal Cartridge Maclnker

$68.50

Imagewriter or Epson Maclnker

$42.00

Eliminate expensive fabric ribbon replacement with the famous Maclnker. The
Universal Cartridge Maclnker ($68.50) will re- ink most cartridges with the appropriate adapter. The Universal Spool Maclnker will re-ink all spools. Operation is
very simple & automatic. Our extra dark, lubricated ink yields better than new
printout quality and its cooling effect extends print-head life. New ink dispenser
ensures precise ink metering. Average number of re-inkings/cartridge is 60-100 at
an average cost of 5cents/re-inking. We also have dedicated Maclnkers for special cartridges. All Maclnkers, with appropriate Multicolor Adapter can re-ink multicolor cartridges (2or 4colors). Or use your Maclnker to re-ink in 10 different colors: red, green, blue, yellow, purple, brown, orange, gold and silver. Our Customers range from individuals to Fortune 500 Corporations. In 1982 we pioneered
re- inking technology and are dedicated to its development. We have a complete
range of accessories, heat-transfer re-inking adapters, special inks and cartridges.
Universal Cartridge Maclnker
Multicolor Adaptor (specify printer)
lmagewriter I/II Maclnker model 234 IM
Epson Macinker model 271EP
Universal Spool Maclnker
Heat Transfer Adaptor
Extra Ink bottle
3.00 pint

68 .
50

40.00
42.00
42.00
68.50
40.00
18.50

Call for free catalog
Special Offer
Just say, "Isaw it in Byte' and get a
free mousepad with any order 460.00,
or free key-beeper 8, flashlight combination for orders 4100.00.

All Maclnkers delivered with bottle of ink, ink meter, reservoir, Buy the Universal Cartridge 8. the Unireservoir cover.. Black, uninked, colored, special cartridges
versal Spool at the same time and get
available. Best ribbon quality at lowest costs.
the second unit for $50.00

New! FAX/MODEM, PC or MAC =
the World at your fingertips
It's a state of the art, high speed fax and a
2400 baud 100% Hayes Tm compatible modem. LightFax Tm 9624 turns your PC into a
powerful world communication machine at a
lower cost than a standard fax. Powerful software offers sophisticated capabilities not
found on standard fax machines, including
document composition editing, file storage,
LightFax 9624 external $
749.00 name card data management, scheduled
sending (when the phone rates are cheaper),
broadcasting ( sending documents to multiple addresses), line queuing ( sending
multiple files), journal review of fax traffic and much more. LightFax 9624 features
BACKGROUND OPERATION (you don't have to quit your application to receive
afax). With optional LightScan 200 dpi or 400 dpi scanners you can scan your
document into your computer, for fax transmission or for use with apaint program.
Click the mouse and your LightFax 9624 becomes a 2400 baud modem, 100%
HayesTm compatible ( Bell & CCT). Overseas customers, please specify country
oreceive proper LightFax 9624 version and power supply.

PC

LightSpeed 9624 external
749.00
LightSpeed 9624 internal
699.00
Windows29.00
Microsoft- compat. mouse
49.00
200 dpi Scanner
199.00

400 dpi scanner ( PC)

273.00

LightSpeed 9624 external
200 dpi scanner MAC*

749.00
499.00

Macintosh

Includes MAC Interface

Mac switch for scanner

65.00

Satisfaction or 30 day refund on all products - Immediate shipment - Major credit cards

Computer Friends, Inc.

Order Toll Free 1-800-547-3303

14250 NW Science Park Dr.
Portland OR 97229

in Oregon (503)626-2291
fax (503)643-5379
telex 4949559 CF
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work on aspreadsheet or database operation. (An example of a low-cost network
system is EasyLAN from Server Technolog)', 1095 East Duane Ave., Suite 107,
Sunnyvale, CA 94086, (408) 738-8377.
You'll spend $99 per system, and all you
need in the way of hardware is a serial
port on each machine and an RS-232C
cable.)— R. G.
Emergency Shutdown
At my company we have several IBM PC
XT and AT computers operating in an
unattended environment where it is important to determine if asystem is not operating because of apower, hardware, or
software failure.
Once failure is detected on asystem,
we want to energize or deenergize arelay
that can be used to enable and disable
other equipment. At some later point, we
would analyze and correct the actual
problem.
We believe we need adevice that could
be signaled periodically via software
control and would then begin a countdown process. If another signal was received before the countdown terminated
(indicating valid operation), the counter
would be reset; otherwise, the counter
would expire and the relay would be
switched. We can tolerate atime-out period of several seconds (say, 2to 5) to a
few minutes ( say, 1 or 2). Expansion
slots are at apremium, so we would like
to signal via an existing port: serial, parallel, or, perhaps, keyboard. The cost
needs to be low—$20 to $50.
We have found some watchdog timers,
but either they require special signals via
an expansion board, they're too expensive, or both. Since we don't want to design or build this device, do you know of
any vendors that supply adevice we could
use for this purpose?
Fred Schumann
Boulder, CO
The PC XT and AT already have their
own timers, so you probably don't need to
buy an additional one. Programming the
timer in assembly language and BASIC is
covered in good detail in Robert Jourdam 'sProgrammer's Problem Solver for
the IBM PC, XT, and AT (
Simon &
Schuster, New York: 1986). This book
also contains good information on programming parallel printer and serial
ports. You should be able to use either the
RDY line on the parallel printer port or
one of the serial port's handshaking lines
as input for your triggering signal. So
there 'sa good chance that, with some
clever software, you don't need any additional hardware. —R. G. •

THE NEW STANDARD FOR
HIGH PERFORMANCE
STATISTICAL SOFTWARE

COMPLETE STATISTICAL SYSTEM
WITH DATA BASE MANAGEMENT
AND GRAPHICS
Apowerful, comprehensive, elegant, and super-fast statistical package for 113M (PC, AT, PS/2) and compatible
computers. 11 The CSS optimized user interface with fast
hierarchical menus incorporates elements of artificial intelligence; even complex analyses require only afew keystrokes
(batch processing is also supported). II CSS features comprehensive, state of the art implementations of: Bask statistics,
Multi-way frequency tables, Nonparametric statistics,
Fdploratory data analysis with analytic graphs, Multiple
regression methods, Time series analysis with modeling and
Precasting (incl. full ARLWA), General ANOVA/ANCOVA'
MANO VA, Contrast analysis, Discriminant function
analysis, Factor analysis, Principal components, Multidimensional scaling, Item analysis/Reliability, Log-linear
analysis, Cluster analysis, Non-linear estimation, Legit/
Probit analysis, Canonical analysis, Survival and Failure
Time analysis (Censored data), Quality Control analysis,
and much more. II All statistical procedures are integrated
with fast data base management and instant, presentation
quality graphics (over 100 types); full support for all mono
and color graphics boards (incl. VGA) and over 100 plotters
and printers (incl. the HP and Postscript standards). II All
CSS screen output is displayed via customized Scrollsheetsn"
(i.e., dynamic, user controlled, multi-layered tables with cells
expandable into pop-up windows); all numbers in aScrollskeetTM can be instantly converted into a variety of
presentation quality graphs; contents of different Scrollsheetsn" can be instantly aggregated, combined, compared,
plotted, printed, or saved. IThe flexibility of the CSS input/
output is practically unlimited: CSS offers an intelligent
interface (read/write) to all common file formats (Lotus, Symphony, d1311, dBIll +, DIF, SYLK, ) and special utilities to
easily access data from incompatible programs; graphics can
be saved in files compatible with desktop publishing programs (Aldus, Ventura). II CSS data files can be as large as
your operating system (DOS) allows; OS/2 version coming
soon. UCSS precision exceeds the standards of all common
precision benchmarks. I 7èchnical note: The CSS user
interface and all GO were written in Assembler and bypass
D51
,9; graphics and data management were written in
Assembler and C; the computational algorithms were
written in Assembler and optimized Fortran, U$
495 (plus
sh/h); 14-day money back guarantee.
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StatSoft

2325 East 1311. Street •

Tulsa, OK 74104 • (910) 5034149

Fax: (918) 583-4376
Overseas Offices: StatSoft of Europe ( Hamburg, FRG), ph: 040/4200347. StatSoft UK ( London, UK). ph: 0438/310056 or 31656'. StatSoft Pacific ( Melbourne, Australia), ph: 613-663-6580
Available From: Egghead Discount Software, Corporate Software and other Distributors Worldwide

Choose...

one of these four outstanding sets for only $4.95 and save up to $10900

1

The 3-volume
Operating Systems Set
00920

2

The 3-volume
Advanced ( Programming Set
00969
Advanced C
Prow_anuning
fix' Displays
ora

•••••••••
41.003

Graphics
Programming
in

C

•
e
r
re,-...-....—_. • • •
. • . • • •
t • • •
• . .

.

•

•

(Publisher's price $8 . 85)

3

4

(Publisher's price $90.95)

(Publisher's price $90.00)

The 3-volume
Library of Artificial Intelligence
00821
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The 3-volume
Handbook of Computer
Communication Standards
52121

••••••••••”

Or.

• •

create your own three-book set for only $3.00 and save up to $101.95
as your introduction to the Library of Computer and Information Sciences
You simply agree to buy three more books-at handsome discounts-within the next 12 months.
Prolog
Pri)gr(1numug

VSANII

al Ihwth

Artnimmtettp.
Pal big

EINKAIDI

85947

$34.95

32288

$29.95

87100

$29.95

L

$16.95

70810

36972-2 $48.00
(Counts as 2choices)

42044

$31.00

70784 $24 9ç

VIRTING.

UNIX
DEVICE
DRIVER

L._
i/
85369 $30.00

79162-2 $44.95
K'
own% a% 2 ( hunces)

87727

$24.95

32258-2 $37.95
70111-2 $41.95
41621
(Counts as 2choices) (Counts as 2choices)

$24.95

41656-2 $45.00
K.
0/ill's as 2choi(e%)

•••••- Houtdbook
Format
• ••••••.»..,

Dmeloping çuslity

Systems

Amitrway it*
Sinotomilfd•p.r

11,11
alarm.

50211 $27.00

67818

$23.00

42061-2 $39.95
(Counts as 2choices)

77620

$25.00

54436-2
539.95
52342-2 $39.95
(Counts as 2choices) (Counts as 2choices)

ATA

LOCA). AREA
NETVVORKS

method.a

dfflrY

iudxsx.srirdot
69939

$35.00

58751-2 $40.00
(Counts as 2choices)

371 77

$24.95

41649-2 $44.95
(Counts as 2choices)

PRITIAL

NEURAL
NETWORKS

VISPF

trPROGILUBIELS
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68427

$21.95

64019

$35.00

41254

$29.00

69737

$29.95

87958 $24.95

4Good Reasons to Join

I. The Finest Books. Of the hundreds of books submitted to us each
year, only the very finest are selected and offered. Moreover, our
books are always of equal quality to publishers' editions, never economy editions.
2. Big Savings. In addition to getting the set of your choice for only
$4.95 or three books for atotal of S3.00 when you join, you keep
saving substantially, up to 30% and occasionally even more. ( For
example, your total savings as atrial member- including this introductory offer- can easily be over 50%. That's like getting every other
book free!)
3. Bonus Books. Also, you will immediately become eligible to participate in our Bonus Book Plan, with savings of 65% off the publishers' prices.
4. amen ient Service. At 3-4 week intervals ( 16 times per year), you
will receive the Library of Computer and Information Sciences
News, describing the Main Selection and Alternate Selections, together with adated reply card. If you want the Main Selection, do
nothing, and it will be sent to you automatically. If you prefer another selection, or no book at all, simply indicate your choice on the
card and return it by the date specified. You will have at least 10 days
to decide. If. because of late mail delivery of the News, you should
receive abook you do not want, we guarantee return postage.
If reply card is missing, please write to Library of Computer and
Information Sciences, Dept. 7-FF7, Riverside, NJ 08075, for membership information and an application.
1989 Macmillan Book Clubs Inc.
Byte 3/89
MARCH 1989 • BYTE

49

C
oncurren
S3%
Think small in abig way
When you think multiuser/multitasking,
think Concurrent - DOS 386, the big
name in small systems from Digital
Research',' architects of the first standard
operating system for personal computers. Now, Concurrent DOS 386 allows
multiple users to share peripherals, files
and applications, using serial terminal
workstations linked by RS 232 cables
to the system. It's fast, reliable and
economical.
The big news today is small systems
Concurrent DOS 386 meets the increasing demands placed on small systems by
supporting multiple DOS programs on
both the system console and attached
terminals. You can run popular programs such as Lotus" 1-2-3° dBase* Ill,
WordPerfect' and many more, with full
math coprocessor support. The system
runs up to 255 tasks simultaneously, with
full intertask communications and bytelevel record, file and device locking.
For people who hate waiting in line
Concurrent DOS 386 brings you all the
remarkable speed and power of the
Intel° 80386 processor. A prioritized preemptive scheduler allows task execution

and intertask communication by several
users at near full processor speed while
letting some tasks " interrupt" others
according to the needs of each user.
A small system with abig memory
Concurrent DOS 386 gives you access
to four gigabytes of linear physical
memory. Its powerful memory paging
capability fully supports the Expanded
Memory Specification with no additional hardware or software.
Menus at atouch
Now you can create and customize
menus, while programmable function
keys let you condense complex commands to asingle keystroke. The file
manager runs standard operating
system functions, plus you have an
on-line help facility text editor and
support for DOSbased device drivers.
Muitiuser color graphics
Now with the introduction of the newest member of the Concurrent DOS
family, Concurrent DOS 386/Multiuser
Graphics Edition, your demands for
high-resolution EGA bit-mapped graphics in the workstation environment can

be met. Take advantage of advanced
technology allowing you to run popular
DOS based graphics programs on individual workstations as well as on the
system console without sacrificing system
performance. Ask us about this exciting
new version of Concurrent DOS 386.
Allyou have to remember
is Concurrent DOS 386
Concurrent DOS 386 from Digital
Research is the name to remember
when it comes to 386 technology. The
power and versatility of Concurrent
DOS 386 are giving anew meaning
to the word multiuser.

CALL DIGITAL RESEARCH AT
1-800-443-4200 AND ASK FOR OUR
CONCURRENT DOS PROGRAMMER
INFORMATION KIT.
CONCURRENT DOS 386:
SHARING THE SYSTEM AFFORDABLY
Digital Research and the Digital Research logo ore registered
trademarks, and Concurrent is atrademark of Digital Research Inc.
Other product names are registered trademarks or trademarks of
their respective owners. Specifications ore subject to change without
notice. Copyright • 1988, !Digital Research Inc. All rights reserved.

El DIGITAL RESEARCH*
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BOOK REVIEWS

Text, Context,
and Hypertext:
Writing with
and for the Computer

work " as part of ateam," and
"test the information for its
usability."
Other articles in the book
make similar suggestions that
improved writing does not require improved language but
rather the proper placement of
writers within the corporate
hierarchy. Such changes will
make the writer serve better as
"communicator, integrator,
and facilitator." To me, writers have always been these
things, and this rhetoric diminishes the power of written
text in favor of structure, hierarchy, and euphemism.

Edited by Edward Barrett
MIT Press, Cambridge, MA:
1988, 368 pages, $29.95
Reviewed by David A. Minden
M

ew methods of creating,
manipulating, and storing text are changing the nature of written language, and
not necessarily for the better.
Electronic machination can
easily transform the wonderful and elusive ambiguity of
language into a strictly regimented system of signs: Text
becomes " strings," writers
become " word processors,"
and readers become "users."
Writers, technologists, and
critics alike are asking how
these developments will
change both the practice and
the profession of writing.
Text, Context, and Hypertext, acollection of essays
edited by Edward Barrett of
MIT, attempts to address
these difficult issues, as summarized in the book's subtitle,
"Writing with and for the
Computer." The essays deal
with three general categories:
technical documentation and
the position of the writer in the
computer industry, the education of technical writers, and
hypertext and hypermedia.

example of how large corporations assimilate and mutate
writing and how technology
and its associated jargon transform the role of the writer.
Grice describes IBM's renaming of the writer as an " information developer" whose

Writing, or " Information
Development"?
In " Information Development
Is Part of Product Development—Not an Afterthought,"
Roger Grice of IBM outlines a
strategy wherein technical
writers become involved in
software development in order
to create more user-friendly
products. This essay, however, is more revealing as an
ILLUSTRATION: ROWENA SMITH © 1989

ALSO

function becomes an engineering-like design of " information units." According to
Grice, what distinguishes
these new professionals from
writers is that they "tend to get
information from people
rather than from books,"

REVIEWED

C: An Advanced Introduction, ANSI C Edition
Supercharging OS/2: Batch Files and Utilities
Advanced QuickC
Advanced Turbo C, A Programmer's Guide
The Book of Fax
Defense Applications of Artificial Intelligence

Teaching on the Network
Editor Barrett's own contribution (which was coauthored by
James Paradis) concerns the
application of computer networks to the teaching of writing in the classroom. Instead
of attempting to model " the
cognitive processes of the
mind" operating within writing instruction, they chose to
model the " social setting" of
the classroom. The blackboard is replaced by the computer terminal, students hand
in their work over anetwork,
and the instructor reviews and
returns the work with electronic notes.
The authors found their
classroom model quite successful, but students preferred
teachers' comments in oldstyle hard copy covered with
red ink. Barrett and Paradis
seem enthralled with technology; they are so concerned
with being in the technological avant-garde that they hesitate to accept such alow-tech
solution as paper and pen.
Classroom-oriented approaches are useful as akind
of textual public-address system, but Idoubt if one could
really learn to write over anetwork. While computers can
imitate and even improve socontinued
MARCH 1989 • BYTE
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12 Mop
4011PS
VECTOR/SIGNAL PROCESSOR AM

VECTOR 32

• AT&T DSP Floating Point Processor running at
24MHz •
P52/30 •

Plug-in card for IBMPC.

AT.

XT or

1024 point complex floating point FFT in

8.9ms •
Expansion facilities including IMByte
memory & 100 kHz/330 KHz 12 bit data acquisition
• C' & Fortran vector processing libraries • Full
development environment

PARALLEL PROCESSOR/REAL-TIME CONTROLLER

PP2000

• Harris RTX 2000 Real-time RISC processor • Plugin

card

for

IBMAT

•

100ns

cycle

time

•

Combines multiple FORTH instructions into a single
cycle • ' C' compiler • Executes FORTH as its
assembler • Upto 512 kBytes 0 or 1waitstate static
RAM • Expansion connector for high performance
data acquisition • 16 TTL outputs & 8 TTL inputs
capable of 10 MBytes/sec.
The Vector 32 & the PP2000 form part of SMIS's
comprehensive control, digital & image processing
range. Data capture cards and memory expansion are
available. Soon to be released are DSP32C boards &
a graphics processor based on the ThAS 34010 chip.

FOR FURTHER INFORMATION CONTACT:
SMIS, 130 Elm Street, Cambridge MA 02139. Tel (617) 354-7541
SM1S Ltd, Alan Turing Rd, Surrey Research Park, Guildford, Surrey
GU2 SYF. UK. Tel: (
44) 483 506611. Fax: (
44) 48363114.
AGENTS:
Communications Automation and Control. 1642 Union Blvd Suite 0, Allentown, PA 18103. Tel (215) 776 6669
Diantek, P!::l Box 141, 68500, Torsby, Sweden. Tel: 0560-119-90.
Fax: 0560-136-65.
Electronic Tools, Am Waldfried hof 7, D4030 Rotingen 1,
W. Germany. Tel: (02102) 841013. Fax: (02102) 841000.
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cial settings, they should not
replace them, and face-to-face
instruction will always be
more valuable than screen-toscreen instruction.
Text, Context, and Hypertext makes asignificant contribution to the current debate
on computer writing, but it
suffers from an overly " techje" emphasis. That several of
the essays are poorly written
and carelessly edited is a
symptom of insufficient attention to language as the root of
all writing. Furthermore, a
$30 book like this one, with a
section on desktop publishing,
should not have several different typestyles and low-quality
dot-matrix prints.
The Poetics of Hypertext
The most thoughtful essay of
the book, " Hypertext and the
Teaching of Writing" is written by John Slatin of the English department at the University of Texas. His thesis,
that " hypertext is a literary
concept," parallels problems
of hypertext with problems of
poetry such as intertextuality
(the essentially referential and
connected nature of all texts).
Slatin reminds us, through
Ezra Pound and Marianne
Moore, that " nodes, links,
and structure" have long been
prominent in literature, and
that hypertextual writing is
merely an explicit form of
these connections. Furthermore, it is through such nodes
and the links between them
that ideas emerge, so hypertext is apowerful tool for both
educators and writers.
Slatin's essay also represents what Isee as anew direction in the critical thinking
about writing and computers.
It is among the few in Text,
Context, and Hypertext to be
free of acertain technological
utopianism and disdain for
what Barrett calls " rhetorical
tradition." All too often, computer/cultural theorists fall
prey to the " in 10 years we'll
be able to do everything" syndrome. Critical dialogue on
these subjects certainly needs
technically informed thinkers
who can seriously engage new

technologies. At the same
time, these thinkers must be
able to remove themselves
from the thrill of progress and
place such developments in
their proper historical and cultural perspective.
Text, Context, and Hypertext covers abroad spectrum
of technical and professional
issues. But, when considering
the impact of computers, we
must ask ourselves, How did
the invention of the typewriter
affect the nature of writing, or
the printing press, or, for that
matter, the pen?

BRIEFLY NOTED
C: An Advanced Introduction, ANSI C Edition by NaraM Gehani, Computer Science
Press, New York: 1988, 265
pages, $32.95. The denizens
of AT&T's Bell Laboratories
create alot of language products and the books that are
needed to document them.
Narain Gehani developed
Concurrent C, asuperset of C
that facilitates parallel programming, for Bell Labs. He
has written extensively about
C, Concurrent C, and even
Concurrent C+ +, as well as
Ada.
The first edition of this
book appeared in 1986; this
edition reflects the changes in
C required for conformance to
the new ANSI standard. Gehani's two books nicely complement the existing C Bible,
The C Programming Language, by his colleagues Brian
Kernighan and Dennis
Ritchie.
The style of C: An Advanced
Introduction, ANSI C Edition
will be familiar to readers of
K&R. Gehani states up front
that he assumes that you already know a fair amount
about programming in languages like Pascal, FORTRAN, and Ada. His book
helps you learn how to use C
but not necessarily how to program. But along the way, he
explains C concepts that frequently take a long time to
learn on your own. The book
continued
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ORCH TECHNOLOGY announces the release of two XWindow products. X-OpenTop is an iconic front end for
Unix Systems. Providing asimple graphical interface, it makes the benefits of Unix available to awide spectrum
of users.
Currently available on arange of Workstations. At £ 195 we know you'll like it.
Also available is the XWindow System for Sun Workstations that comes Ready To Run. At only £295, the X-Sun System
is based on Version X11.2 of the XWindow System. And it comes complete with full documentation manuals, user guides
and reference books.
The combined package of XWindows and X-OpenTop are available from Torch for alimited period at £395.
Place your order or telephone for more details.
TO ORDER, Mail Coupon or Call The XTechnology Desk on (+ 44) 223 841000

XTECHNOLOGY ORDER FORM
Please send me XWindow Tapes @ £ 195;
X- OpenTop Tapes @ £295
XWindow / X-OpenTop Special Offer Pack @ £395 Add £ 10.00 for Overseas Orders
Cardholder Name:
Ship to Name:
Company:
Address:
City, State, Zip:
Telephone:
Payment: (
Check or Money Order ( ) Visa ( ) Access

Circle 252 on Reader Service

Card

ORCO
Torch Technology Limited
Abberley House
Great Shetford
Cambndge CB2 SLQ
England
Tel: (+ 44) 223 841000
Telex: 818841 TORCH G
Fax: (+ 44) 223 840223
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'
PROTECT INTELLIGENCE
WITH I
NTELLIGENCE

SOFTWARE PROTECTI ON KEY s BY PRO TECH
PROTECH
•

THE MEMORY KEY

KEYs:

are totally transparent to the
end user
allow unlimited back up copies
free up disk drives
do not interfere with
peripheral operations

applications for the MEMORY KEY
include:
•
J modular package control

are easy to install
protect software
developers revenues

▪

serialization

▪

customization

'j

access control to PCs

encrypted routines

▪

demo control

physically unique hardware KEYs
sophisticated software
installation advice

▪

software leasing

provide the highest level of
protection available

For a demonstration package or

assembler based routines
(not drivers)

•

The MEMORY KEY is a programmable
software protection device. Each
byte of memory can be addressed
in groups or individually. Possible

The KEY provides effective software
protection while insuring customer
satisfaction. The KEY is a random
response device which is designed
for identically reproduced software
packages.
HAVE

THE

KEY

TO

updating modules in the field

▪

any counter" operation

additional information, please write

THE KEY

WE

▪

or call:

1-800-843-0413

K=1411

g

mARKETING. INC.
4905 Pine Cone Drive • Building 10
Durham, North Carolina 27707
(919) 490-4970
FAX (919) 490-4974

SOFTWARE

COPY

PROTECTION

Create or enhance
dBASE applications under
Windows!
Then port to MAC and back!
$249
Suggested Retail Price

IIMI
Inttoductoty Puce

$199

IN1

&Vast/
Windows

MI1
1111
IBM

MI1111==

dBFast/Windows is an interactive editor/compiler and runtime
system which allows afast, efficient implementation of dBASE
III Plus under Microsoft Windows. You easily design multiple. moveable windows, menus, buttons, and other graphic
features. Create, compile and edit in asingle screen! No need
to buy dBASE Ill Plus! Port data and program files between
IBM and MAC without modification! Save time and money by
sharing your applications across platforms!

¡Ns
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Bumblebee Software, Inc.
1715 114th Ave. SE - Woodridge Bldg
Bellevue, WA 98004 USA
(206) 462-0130 FAX: (206)454-3577
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sticks to " advanced" Ctopics,
such as type declarations, data
abstraction, exception handling, and the C preprocessor.
In addition to covering the
fundamental areas, like control- flow statements and operators and expressions, Gehani
concentrates on advanced information, and he manages to
be very readable and easy to
follow, as well. For example,
the chapter on functions explains how to declare and call
functions, the basics, but it
then goes on to discuss functions with avariable number of
parameters and the control of
function visibility.
Gehani devotes an entire
chapter to independent compilation and data abstraction.
This chapter provides agood
discussion of breaking programs up into modules so that
you can protect data structures
by making them local to a
given module using the static
storage class.
This book contains alot of
code. While most of the listings are short, they illustrate C
concepts meaningfully; many
of the fragments come from
larger, working programs.
The book provides appendixes for both C + + and Concurrent Cthat provide an overview of these C supersets.
While you cannot learn C + +
or Concurrent C from these
pages, you can get an idea
about whether or not you could
benefit from a more detailed
explanation in another source.
Ican recommend this book
to programmers who think
they know C well and to programmers who write alot of
code in other languages and
want to learn C. Both will find
many useful nuggets of information from atrue programming wizard.
—G. Michael Vose
Supercharging OS/2: Batch
Files and Utilities by David
D. Busch, Addison-Wesley
Publishing Company, Reading, MA: 1988, 276 pages,
$22.95. At first glance, the
title of this book grabs your
eye and makes you take notice.
The promise of making OS/2

even more powerful makes
you want to know more. But
then you begin to wonder if
batch- file utilities are really
going to improve OS/2. The
answer is, probably not for
most users.
Not that some of the 48 utilities offered aren't useful—
many of them are, like the
STAMPER.CMD utility that
marks files with the current
date, or ARCHIVE.CMD,
which copies files not already
backed up to an archive disk.
In addition to some useful utilities, this book nicely explains
how each of these batch files
works so that you can learn
how to be a batch- file programming expert.
But there's a fundamental
problem here. OS/2 hasn't
caught on up until now mostly
because the world was awaiting the Presentation Manager,
OS/2's graphical user interface. With PM, you won't be
using batch files because you
won't be talking to OS/2 from
the command line. You won't
have to worry about path
names and subdirectories, because the OS/2 world will appear in pictures you move with
amouse, not as filenames you
copy and delete.
Supercharging OS/2 seems
to be caught in the OS/2 vaporware time warp, appealing to
the people who used OS/2 like
an advanced version of MSDOS in the days before the arrival of the PM. It has introductory chapters on OS/2 that
rehash why this operating system will be important to personal computing's future;
there's nothing new here. It
briefly explains OS/2 concepts like multitasking and
time-slicing and concisely, albeit simplistically, summarizes what's different between
OS/2 and MS-DOS.
Reading this book was hard
for me. Iknow afair amount
about OS/2, and Ididn't like
its condescending tone.
Ican't recommend this
book as away to supercharge
OS/2. As atutorial on using
batch files, however, it is useful though not unique; most of
continued
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he more invaluable your data is to you. the more you'll
value Verbatim® Because when it comes to high
performance and data protection, Verbatim has the winning
combination no other floppies can copy
Consider this: Verbatim DataLifee
floppies are engineered to perform an
average of 50 million revolutions. That IS
times the industry standard
Then consider that Verbatim
DatalifePlusTM and Dalai ife HD 514"
disks were the first floppies to be factory formatted.
Verbatim also gives you plenty to consider when it comes to
data protection. After all, nearly 50% of all computer users have
lost time and money due to accidental data loss. Thafs why
Verbatim offers advantages like DataHoldTM and DataHold II

•

anti-static liners. So static charges are dispersed before they
ever have achance to build up.
For the world's ultimate data protection, Dalai ifePlus floppies
have an exclusive DuPont Teflon® coating. So fingerprints and
spills can be easily wiped from the
recording surface.
And of course. all Verbatim floppy disks
are tested to be 100% error free and are
backed by alitetime warranty.
Verbatim data cassettes and cartridges,
8,'' 511
4" and 3W' diskettes. For people who put apremium on
performance and protection.
For more information on the full line of high-quality
Verbatim products cal11-800-538-8589.
e Teflon is aDuPont registered trademark.

Verbatim
—

AKodak Company
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Dazzling
Performance.
'286 1SS

Complete 12MHz '286
with 32MB Hard Drive!

Only $1395.00
If the fastest '
286-12 you can buy. Workhorse
of the industry. Rugged from the ground up.
This true Zero-Wait state system features a
fast Seagate auto-park hard drive. Nothing
can touch it!
•80286-12 CPU, 6/12MHz Dual Speed
keyboard/hardware selectable. Reset and
Turbo buttons right fnmt.

up

•Zero-Wait State DRAM, 512K expandable
to 4MB on the motherboard (16MB System
Total). EMS capability!
•Fast 32MB Seagate 138R Hard Drive with
auto-park, 1.2MB Floppy Drive.
•Ultra high speed Hard/Floppy controller
1.1 interleave, 800 KB/sec transfer rate.
•High-Res Amber Display, Tilt/Swivel Base.

If you're buying anew computer, ZEOS® is your best choice. Why?
Because ZEOS custom builds the best computers money can buy and
sells them factory direct to you. PC Resource Magazine put it this way,
"ZEUS... provides quality comparable with the IBM or Compaq and does
so for about 70% of the cost:'
And arecent review in PC Magazine said "comparing the ZEOS with a
typical clone is abit like comparing the Space Shuttle Booster rocket with
ahelicopter rotor... If you're looking for
one of the fastest rides around at a
down-to-earth price, don't pass up the
ZEOS. Solid construction, flexible deWilYie &Die
sign and escape-velocity performance
make it atop flight choice:'
We doe just say it. We guaranWe couldn't have said it better
tee it.Your lies 'LEOS %•stto
ourselves.
cotes viiith aVull OneSear
That's why ZEOS is fast becoming the preferred choke of coreiteeestalty and our
porate, government and institude WI Wei Satisfaction
tional buyers around the world.
ntee. fe Colle
Guara
t&
That's why it's the best choice
and Rock Sect Sour best
for you.
choice mitten question.
So pick out your dream
machine and order it now with
confidence. Dazzling performance and
incredible prices await you. Guaranteed. Order now by
calling 800-423-5891.

•ZEOS Enhanced 101 Key Keyboard, with
Pleasant Tactile/Click Feel.
•Serial and Parallel Printer Ports. •
•Clock,' Calendar with Battery Backup.
•6-16 and 2-8 bit expansion slots.
•80282' support, up to L?MHz.
•Heavy ,Duty Case complete with Security
Lock and LED indicators.
20MHz '286 HARD DRIVE SYSTEM
286/20—At 20MHz, the fastest 286.
Complete with our 32MB, 33ms Hard Drive
and 1MB RAM. This is what Dazzling
Speed is all about. Only $2095.00

Options Galore. As PC Magazine said, "more options than even the
most configuration-hungry-hound could possibly need:' Including 14"
EGA, add $495. 14" VGA, add only $695. An incredible selection of hard
drives and virtually any other add-on you could want. Call now Toll Free
for details 800-423-5891.
All prices and specifications are subject to change without nonce. Please call for current pricing and warranty details.
ZEOS is apublicly traded company: MPLS/St. Paul Local OTC, C1989 ZEOS International, Ltd., 530 5th Mentie, NW, St Paul, MN 55112
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3,s6/

The New ZEOS 386SX Hard
Drive System. Below '286 Prices!

Complete ZEOS 20MHz
Complete 25MHz '386
'386 Desktop System. 65 MB Drive! Vertical System. 65MB Drive!

Only $1895.00

Only $2995.00

Only $3995.00

The future is now!

A20 MHz Powerhouse'

33MHz systems also available'

PC Magazine says "386SX-based machines
are the right choice..." the new ZEOS 386SX
is why. Thefuture is yours now with the new
ZEOS '386SX. Its even priced below comparable 286 systems!

The new '386 desktop standard. Featuring
our 64K CACHE (
twice that of most competitors) providing Zero-Wait State performance
vastly superior to page/interleave memory
schemes. Incredible

ZEOS 25MHz and 33MHz 80386 systems
are the fastest, most advanced available
anywhere. Review after reviem thee ZEOS
systems are selected as the best price/
irerformance buys. A power-user's dream.

•80386SX-16 CPU, 8/16MHz Dual Speed
Keyboard Selectable. Reset/Turbo buttons.
•Zero-Wait State DRAM, 512K expandable
to 4MB on board (16 MB System Total).
•Shadow RAM and EMS capability.
•Fast 32MB Seagate 138R Hard Drive,
L2MB FDD
•Ultra high speed Hard/Floppy controller
1.1 interleave. 800 KB/second transfer rate.
•High-Res Amber Display, Tilt/Swivel Base.
compatible graphics controller
•ZEOS Enhanced Tactile/Click keyboard.
•High Speed Serial and Parallel ports.
•6-16, 2-8 bit expansion slots. 80387SX Math
coprocessor support.
•ZEOS space saver case. Incltaiin,g Security
Lock and LED indicators.

•High speed Zero-Wait 64K SRAM CACHE.
•Genuine 32-bit Intel 80386-20MHz CPU
•111-1B of Zero-Wait DRAM Expandable to
16MB System Total.
aFast 65MB Seagate Hard Drive, L2MB
Floppy Drive.
•Ultra high speed Hard/Floppy controller;
LI interleave, 800 KB/sec transfer rate.
•Igglz-Res Amber Display with Tilt/Swivel
Base, compatible graphics controller
•101 Key ZEOS Tactile/Click keyboard.
•High speed Serial and Parallel Ports.
•1-32, 5-16 and 2-8 bit slots.
•80387 math coprocessor support.
•ZEOS 5-bay rime. Including Security Lock
and LED indicators.

•High Speed Zero-Wait 64K CACHE.
•Genuine 32-bit Intel 386.25 or 33MHz CPU
•1MB Zero-Wait 32-bit DRAM expandable
to 8MB on board plus 16MB 32-bit
expansion (
24MB total).
•Fast 65MB Seagate Drive, L2MB FDD.
•Utra high speed Hard/Floppy controller;
Ll interleave, 8(0 KB/sec transfer rate.
•High-Res Amber Display, Tilt/Swivel Base.
•101 Key ZEOS Tactile/Click keyboard.
•High Speed Serial and Parallel Ports.
•132, 6-16 and 1-8 bit slots.
•80387 and Weitek 3167 support.
•Heavy Duty 6-bay Verticle Case.
Desktop configurations also mailable.

Order Now Toll Free

800-423-5891
FAX Orders Dial. 612-633-2310
In Minnesota Call: 612-633-4591
MasterCard, VISA and COD
Open days, evenings and weekends
Se habla Espaiiol.
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BOOK REVIEWS
IF YOU DESIGN ADD- IN BOARDS FOR THE NEW
IBM PS/2 SYSTEM YOU NEED OUR

er,rr.i:rei
Just some of the Functions implemented:
Program. Option Select
32 Bit Data Bus Contr.
Multi Device Arbitration * Channel Check Indicator
Memory and I/O Transfer contr. * Wait State Log.
16 Programmable Address Levels.
It comes in a 68 pin PLCC and is fabricated in 1.5u
CMOS,only consumes 150mW. You can replace 10
to 20 TTL devices, a board real estate saving of
20 to 65 sqcm. A reduction of board developement
time of some weeks is realistic. Only requires 2
additional 74LS245 for 16 bit systems, or 4 for
32 bit systems. The chip costs US$ 15,- in
quantities of 5000 and is available now.
EDC GmbH. Taunusstr.51
8 MUNICH 40 W. GERMANY
Tel.(89)3507076
IBM,PS/2 and MicroFax.(89)3596180
channel are registered
Tx.
5212599
trademarks of IBM
Dealer inquiries invited

Introducing the
Smallest 80386 based
PC Compatible Single
Board Computer
Only 4 X 6"
"

CEBIT 89
HALL 006
FLOOR E06
STAND F15

QuarIcIPC® II
•VGA® VidedColor LCD Controller
•SCSI Hard Disk Control
•Up to 4Mbytes Memory and more
To order or enquire call us today.
Megatel Computer Corporation
(416) 745-7214 - FAX (416) 745-8792
174 Turbine Drive, Weston, Ontario M9L 2S2
Distributors
Germany — (06074) 98031 FAX (06074) 90248
ltaly&Southem Europe — NCS (0331)256-524 FAX (0331)255-018
U.K. — Densitron (0959) 76331 FAX (0959) 7107
Australia — Asp Microcomputers (03) 500-0628 FAX (03) 500-9461
Denmark — Ingenlorfirmaet (452) 440488 FAX (452)440715
Finland — Digipoint (3580)757 1711 FAX (3580)757 0844
Norway — AD ElektronIkk (09) 877110 FAX (09) 875990
Sweden— 46-40 78078 FAX 46-40 139038
Quark Is aregistered US. trademark d F & K. MFG Ca Ltd. VGA Is aregistered trademark olIBMCda

megatel
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the techniques will apply to
MS-DOS as well as to OS/2.
To learn about OS/2 batch-file
programming, you might
want to read amagazine article
or your OS/2 user's manual instead and save $22.95.
—G. Michael Vose

better understand the encryption algorithms.
The appendixes in this book
summarize the QuickC commands and probably offer
enough information about
QuickC to let an experienced
Pascal programmer jump to
QuickC with little difficulty.
But since QuickC offers extensive on-line help and comes
with a reference manual, the
material here probably won't
be of much use. But if you're
like me, you'll use the vast selection of routines that make
up the rest of the book over and
over. — G. Michael Vose

Advanced QuickC by Werner
Fiebel, Osborne/McGrawHill, Berkeley, CA: 1988, 711
pages, $21.95. A few years
ago, it was fashionable to
claim that " Real programmers eat meat" as aparody on
the consciousness- raised
early- 1980s male who was
man enough to eat quiche.
Advanced Turbo C, A ProWhile that was ajoke, programmers do want " meat" in
grammer's Guide by Donna
their programming texts.
Mosich, Namir Shammas, and
Bryan Flamig, John Wiley &
Werner Fiebel's latest book
Sons, New York: 1988, 339
satisfies such an appetite.
Not really a book about
pages, $21.95. All too often,
programming books, even adQuickC as much as a book
vanced ones, end up being no
about C programming that
more than expanded reference
happens to use QuickC, Admanuals. Advanced Turbo C,
vanced QuickC features over
however, covers material that
600K bytes of source code.
is absent from the Turbo C
This code is not short snippets
manuals ( including version
written just to explain aC con2.0) but also provides genuine
cept; these fragments perform
insight into the unique and
serious, useful tasks. The lists
often complex nature of C proof routines in the book reads
gramming.
like acomputer science cornuThe book begins with aconcopia: stacks, queues, linked
cise C summary but quickly
lists, binary trees, parsers,
moves into deeper waters, dedata compressors, encryption
veloping in the next few chaproutines, quadratic randomnumber generators, simulaters a mouse-based text window system. The authors
tions, statistics models, and
graphing routines. All this
should be complimented on
the handiness of their procode is available on adisk from
the author for an additional
grams. The code is clear, well
commented, and good for
charge.
learning. It is also efficient
The text accompanying the
and useful (conveniently dicode describes the algorithms, sometimes in great devided into header files and
tail, and is easy to follow.
program files). Some readers
Long programs are broken
may want to include it in their
down with paragraphs that exown libraries.
Advanced Turbo C goes on
plain what each function in the
to cover standard Turbo C
program does. These explanations explore problems with
subjects, such as file I/O,
any given algorithm, like the
memory allocation, and " generic" programming. The
discussion of Quick sort's poor
window system from the earperformance on small data
sets, and presents programs
lier chapters, for example, is
adapted for graphics. The
that don't work the way you expect them to, followed by a book concludes with a final
corrected version of the code.
project of amini hypertext system, a composite of techThe section on data encryption offers some puzzles you
niques previously discussed.
continued
can play with to exercise and
Circle 109 on Reader Service Card --.

e at Gateway 20.0 firm
,at we are the best source for computers inlre natt
We have over 20
configurations available, all priced incredibly low and
ail backed by our unsuripassed service.
-We are very hape teat our system is at the
top of the stack in both price and per
but it is your courteous service that is uncontested by the competition...
- Pierce Havilanc - Kingston. NY

"Overall, Ifee/ that your product is outst
g and your service has been
ex
- Erf
ren - Stonington. CT

=me

6 Mhz 286 EGA'

20 Mhz 386 EGA

eg 7ONS Ram

ait State S.I. 17.3) •
574" ,Drive
eg 3.5" Drive
ard Drite.428 MS)
1to 1Interleave
EVEREX EGA Board
14" EGA Monitor
1Parallel 2Serial Ports
101 Key Keyboard
MS DOS w GVV Basic

1Meg 6ONS Ram
1.2 Meg 51/
4"Drive
1.44 Meg 3.5" Drive
80 Meg Hard Drive ( 28 MS)
1to 1Interleave
EVEREX EGA Board
14" EGA Monitor
1Parallel 2 Serial Ports
101 Key Keyboard

$2395.00¶2 Mhz $2195.00

$2995.00 -

MS DOS w GW Basic

I

-•

.8

386 SX $ 2695.00

(Same configuration as above)
Steve Apiki & Stanforo Diehl
Oct. 1988. EMI
N
e
. IA-Review of 20 386

25 Mhz186 VGA

1Meg 6ONS Ram
Expandable to 8rtggs on MB ,
32 Bit Slot Oper
1.2 Meg 51/
4"Drive
1.44 Meg 3.5" Drive
80 Meg Hard Drive ( 28 MS)
1to 1Interleave
16 Bit VGA Board
NEC MULTI SYNCH II •
1Parallel / 2Serial Ports
_
e
N.
101 Key Keyboard
MS DOS w/GW Basic
80387 and Weitek Sockets
Vertical Style Case

•

4to

• -Emerging as truly
exceptional. .
• -The Gateway
:zleliyers speed
I
.
- ,Avithout sacrifieinb
atures..7
• " The system ran without
aglitch."
• We were truly surprised to see a
system of this caliber selling for
less than S2000."
• -When evaluating the whole package,
The GATEWAY 386 surpasses all
.the

$3995.00

4 ;‹

•

Elri

lf

Gateway 2000 •

1
101,

P.
.b. àdx 2000 • Sgt. Bluff, IA. 51054 •

800-233-8472/712-943-2000
All•sySterhS have a 30 day Money Back Guarantee and 1Year Warranty.
Due to the Volatility in the DRAM Mark4( al prices subject to change

•
.•L,
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What sets Advanced Turbo
C above other programming
guides is that the examples it
uses are both educational samples and useful routines.
—David A. Mindell

$95 2400 BAUD MODEM
30 DAY FREE TRIAL!

SUPERIOR

PERFORMANCE

is the reason to

buy this modem, not its low cost ! ! ! Most low cost 2400 baud
modems are error prone or have other faults. Not ours, they will
outperform the most expensive modems costing several hundred
dollars. DYNAMIC IMPEDANCE STABILIZATION, DIS, invented by
CompuCom automatically compensates for real- world phone line impedance variations. It improves signal quality and reduces errors ( due
to noise and poor telephone circuits) up to 95%. This is not simply an
error correction scheme nor is it marketing hype. Our modems are truly
superior. We can prove it! The CCC 2400 is a $ 95 high performance
Hayes- compatible IBM internal half card. It will outperform the alternatives.
In combination with DIS ($24 option) it will outperform the
challengers, regardless of cost. Made in USA • five year warranty
internal speaker • software included • dealers inquire... If you aren't
totally satisfied, you may return it within 30 days for afull refund.
1275 PALAMOS AV
call for details
SUNNYVALE CA
(800) 228-6648

CompuCom Corporation

(
408) 732-4500

MR. BOOKS©

asks:

"Did your best friend run off with your
wife and your software manuals? And you
miss your manuals!" Well, we can help,
as we stock the industry's best computer
books, and at great discounts!
SAVE UP TO 40% OFF!
No
7266
6090
2519
5008
5240
7903
5002
4300
7107
7112
7114
6601
7012
7023
7007
7031
5255
4249
4230
2306
4279
4242
7053
5282
5288
5222
5208

BOOK T TLE
PUB
Build Your Own 80286 IBM
Compatible
TAB
C Primer Plus. Revised Ed
SAM
Compl. Hypercard Hndbk 2nd edBAN
Customizing AutoCAD
NRD
dBase III. Handbook. 2nd Ed QUE
Desktop Publish w/PageMaker WLY
Inside AutoCAD
NRD
Inside OS.'2
MS
Lotus 1-2-3 Desktop CompanionSYB
Mastering AutoCAD. 2nd Ed.
SYB
Mastering Crosstalk XVI
SYB
Mastering First Choice
SF
Mastering Ouattro
SYB
Mastering Ventura
SYB
Mastering WordPerfect 60
SYB
MS-DOS Power User's Gd 2nd EdSYB
Norton's Prgmr's Gd to PC&PS/2MS
Prgmr's Gd to PC&PS/2 video sysMS
Proficient C
MS
Programmmg in Clipper. 2nd Ed.AW
Programming Windows
MS
Running MS-DOS. 3rd Ed.
MS
Understanding dBASE III Plus SYB
Using 1-2-3, Special Edition
QUE
Using Enable. 2nd Ed.
QUE
Using WordPerfect. 5.0
QUE
Using WordStar. ver 5.0
QUE

• GOOD
•• VERY GOOD
••• EXCELLENT

es OF
DISC
PAGES OUAL GRO PRICE
298
576
7.?0
560
519
249
576
655
976
739
157
301
576
547
708

13/1
I/A

I/A

I/A
511
544
512
728
852
5/2
425
905
7.50
876
535

I/A
I/A
A

B/I

15 93
21 46
25 76
3006
17 16
17 16
3006
17 16
19 74
25 76
14 58
17 24
19 32
19 74
1888
17.16
1974
2020
20 20
28.32
21.46
18.59
17.78
20.21
19.74
18.88
16.30

8 BEGINNER
SHIPPING & HANDLING
I INTERMEDIATE
, I.re - IBOOK
A ADVANCED . 1.50 EACH ADD'L BOOK

Call for our ' Catalog on aDisk' of approximately 2,000 of the best
computer books, by the best authors in the industry. With minireviews of selected titles 5230 for shipping & handling.
ORDERS ONLY: 1-800-274-1440: ORDERS ONLY
Questions/Title Searches/Inquiries Call 303-084-2315
MR. BOOKS, INC., 400 N. 7th, New Castle, CO 81447
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The Book of Fax by Daniel
Fishman and Elliot King, Ventana Press, Chapel Hill, NC:
1988, 134 pages, $12.95. The
Book ofFax is asimply written
feature- and benefit-oriented
overview of fax machines
aimed at businesspeople and
other would-be fax purchasers
who have aminimal interest in
the technology. Even at 134
pages, including the index, the
book contains considerable
padding, but when the authors
get down to their subject, they
cover the basics well.
In this case, the basics are
such things as features and
benefits, price ranges and
what you can expect to get for
your money, channels for buying afax machine, and the advantages and disadvantages of
each. Some attention is paid to
computer fax boards, as well.
Throughout, the emphasis is
on using fax.
The authors discuss the
technical aspects of fax only
insofar as they affect the user.
They only touch on differences between group 1, 2, 3,
and 4 coding, for example,
and there is no discussion of
coding methods or transmission characteristics. If you
want to understand how the
technology works, look elsewhere.
Because The Book of Fax is
so determinedly nontechnical
in its orientation, it doesn't attempt to discuss installation
and troubleshooting. It gives
you tips on where to buy afax
machine and what to look for,
but it won't help you connect
up your purchase or deal with
the common problems with
fax.
The weakest parts of the
book are the authors' attempts
to discuss the strategic and
business applications of fax
machines. The strongest parts
are the wealth of practical tips
for using fax machines. Fishman and King alert the reader

to the problem of fax junk
mail, for instance, and they offer suggestions on how to deal
with it.
The Book ofFax is best used
as an orientation tool. It will
give anontechnical person interested in fax an overview of
the field. It provides astarting
point for awould-be fax purchaser, but it is far from acomplete guide. —Rick Cook
Defense Applications of Artificial Intelligence: Progress and Prospects edited by
Stephen J. Andriole and Gerald W. Hopple, Lexington
Books, Lexington, MA: 1988,
385 pages, $65. This is acollection of 20 essays about the
"marriage of artificial intelligence technology and ahost of
Department of Defense problems." The essays are grouped
into four categories: the national defense agenda, applications exploring the AI-national defense interface, case
studies, and prospects and
prognosis. The contributors
offer up agood deal of new information and food for
thought. Naturally, most of
the articles are strictly military in scope, but afew have
wider application.
What does it all boil down
to? Hopple, using asomewhat
strained metaphor, concludes
that " the marriage between
defense and AI has become a
mature and fertile union—past
the hype of the honeymoon but
reassuringly distant from the
divorce court as well." Defense Applications ofArtificial
Intelligence definitely offers
most AI readers an unusual
perspective on their field of i
nterest. —Jack D. Kirwan •
CONTRIBUTORS
David A. Mindell is atechnical writer and consultant in
Aspen, Colorado. G. Michael
Vose is editor of the OS/2 Report. He lives in Peterborough,
New Hampshire. Rick Cook is
ajournalist living in Phoenix,
Arizona. Jack D. Kirwan is
an assistant editor of The
Energy Journal at the University of Arizona in Tucson.

Our (IISI) Color Frame Grabber lets you change
your image as fast as you change your mind.
Welcome to the real-time world of color image processing.
If you work in ahigh speed environment with an IBM PC AT
or compatible, you already know how complex and time-consuming
RGB color processing is. In contrast, HSI processing lets you manipulate hue, saturation, and intensity independently and in real-time.
Add that to your power and memory!
Our DT2871 (HSI) Co/or Frame Grabber with its Aurora"
software simply facilitates and accelerates conventional color image
processing. Take aquick look at the "split personality" above and
see why.
The image on the upper left shows Data Translation President,
Fred Molinari's true colors in aframe captured directly from a
video camera. Then, to illustrate the broad range of colors available
to you, we changed the background hue value in the upper right
image. Next we increased the saturation on Fred's shirt and tie, and
adjusted both the RGB and HSI values on his snappy jacket. And

finally, we dropped out the color to show the intensity values—all
in real-time.
So, whether your application involves animation, cosmetic
analysis, robotic vision or quality assurance on fruits and vegetables,
our DT2871 is the real-time solution for color image processing
you've been looking for.

Call (508) 481-3700

In Canada, cal11-800-268-0427.
Business, Graphic Arts,
and Entertainment
Animation
Electronic prepress
Electronic publishing,
either true color
or gray scale
Film colonzation
Picture databases
Sliclemak•ng
Training

Scientific
Astronomy
Medical diagnostic
imaging
Microscopy
Modeling
Motion analysis
Remote sensing
Surveillance

Industrial
Machine guidance
Machine vision inspection
— Agriculture (fruits and
vegetables)
— Cosmetics
— Electronic components
—Food
— Textiles
Robot guidance

DATA TRANSLATION®
World Headquarters: Data Translation, Inc.,100 Locke Drive, Marlboro, MA 017521192 USA, ( 5081 4811700 Tbi 951646
United Kingdom Headquarters: Data Translation Ltd., The Mulberry Business Park, Wokingharn. Berkshire 80112111, U.K. 13734) 793838 Vs 94011914
West Germany Headquarters: Data Translation GrnbH, Stuttgarter Strasse 66,7120 Bietigheim-Bissingen, West Germany 07142.54025
International Sales Oftkes: Australia 12) 6624255; Belgium (2) 735.2135; Canada (800) 2680427, Chile (2) 25.3689; China (408) 727-8222, ( I) 868.721; Denmark (21 274511; Finland (90) 372.144:France ( 1)
69077802; Greece ( 1) 951-4944, 1311 527.039, (1) 3614300; Hong Kong ( 5) 448963; India ( 22) 211040; Israel ( 3) 5401524; Italy (2) 82470.1; Japan 131 348-8301, (3) 502-5550, ( 3) 355-1111; Korea 182( 756.9954;
Morocco 19) 30-4181; Netherlands ( 701 99-6360; New Zealand (9) 504759; Norway ( 2) 53 12 50; Peru (141 318060; Fhilippines 8(8-0103; Portugal 545313; Singapore 7797621; South Africa (12) 8037680/93; Spain (11
455-8112; Sweden (8) 7617820; Switzerland (11 723-1410; Taiwan ( 2) 918-4740; United Kingdom (0734) 793838; We . 1Germany 07142.54025.
(HSI) Color Frame Grabber is atrademark and Data Translation is aregistered trademark of Data Translation, Inc. All other trademarks and registered trademarks are the property of their respective holders.
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Stocks e

Programmer's P

411111111111Billit

LIST OURS
Tom Rettig's HELP
Tom Rettig's Library
Ul Programmer
XDB-SQL

DEBUGGERS

386 DEBUG
Periscope 1/512 K
Periscope II
Periscopellx
Periscope 11110 MHz
Quaid Analyzer
Sherlock
Trapper

GEE I'LL FAX
CMY P.O. TO GET IT
THERE FASTER!

120
100
295
495

CALL
80
229
419

195
795
175
145
1395
200
195
150

145
636
141
106
1195
179
179
CALL

195
495
695
895

162
CALL
532
554

90
90
60
75
189
90
99
199
89
100
150
80
50
80
120
50
70
129
95
295

70
80
55
66
142
80
90
169
56
61
101
70
47
75
111
47
60
111
85
265

195
195
150
89
189
149
99
75
295
149
195
245
185
270

CALL
151
120
79
169
127
90
70
269
129
155
185
115
CALL

245
245
145
595
595
345
159
195
100
395
395
495
295
650
395
250
750
395
395
99
198
795

185
189
109
455
459
279
141
175
90
349
318
395
241
523
332
CALL
CALL
309
309
89
179
599

477
95
450
595

429
89
299
479

350
350
135
350
135
350
149
195

305
305
119
305
119
305
135
169

49
125
495
195
99
149
191

45
109
279
149
90
131
185

DESKTOP PUBLISHING
HALO DPE
MKS SQPS
Pagemaker
Ventura Publisher

DISK/DOS UTILITIES

ELL MAI NATIONALLi ADVERIISI,D PRI(.
LIST OURS

LIST OURS

ASSEMBLY LANGUAGE
Advantage Disassembler
ASMF LOW
Incra
MS Macro Assembler
OPTASM
SOURCER
w/ BIOS SOURCE
Turbo Assenibler/Debugger
Visible Computer: 80286

BASIC

db/LIB
Facelt
GraphPak Professional
MS BASIC/6.0
MS QuickBASIC 4.5
QuickPak Professional
QuickWindows
w/Source
QuickWindows Advanced
SoftCode
True BASIC
Turbo Basic

C LANGUAGE

C-terp
Lattice C
Microsoft C
QuickC
w/ serial mouse
Turbo C v. 2.0
Turbo C v. 2.0 Professional
Watcom C
Zortech C + +
w/ source

C LIBRARIES/UTILITIES
C ASYNCH MANAGER
C TOOLS PLUS/5.0
C Utility Library
DESQview API C Library
Essential Communications
Greenleaf Comm Library
Greenleaf Functions
Greenleaf SuperFunctions
Greenleaf TurboFunctions
PC-lint
PCYACC
TimeSlicer
WI source
Turbo C TOOLS
vLIB
w/ source

C GRAPHICS

Essential Graphics
WI source
GraphiC
GSS Graphic Dey. Toolkit
HALO '88
HALO '88 for MS Devel.
MetaWINDOW
MetaWINDOW/PLUS
TurboHALO

295
100
180
150
125
100
140
150
100

279
90
CALL
99
105
89
125
105
89

139
99
149
295
99
149
79
99
139
79
100
100

121
90
127
199
69
129
70
90
125
69
80
69

298
450
450
99
249
150
250
295
100
150

232
289
299
69
149
105
175
269
90
135

175
129
199
200
185
229
209
265
109
139
395
295
1000
129
99
149

137
99
139
165
125
169
155
189
79
101
359
279
899
99
89
129

299
595
395
595
325
595
195
275
100

229
509
322
489
229
399
162
232
80

C SCREENS/WINDOWS

119
289
299
100
295
125
149
750
495
495
129
225
149
395
790

105
249
282
90
209
90
129
684
453
395
99
162
109
CALL
CALL

Micro Focus COBOL/2 Toolset 900
1495
PC-C1CS
149
Personal COBOL
Micro Focus
1800
COBOL Workbench
900
Microsoft COBOL 3.0
995
Realia COBOL
1145
WI RealMENU
950
RM/COBOL

733
CALL
121

Curses ( Aspen)
WI source
C-Scape
C Windows Toolkit
Greenleaf DataWindows
Greenleaf Makeform
HI- SCREEN XL
JAM
IYACC FORMAKER
PANEL Plus
PANE1JQC or /TC
Vitamin C
VCScreen
Vermont Views
WI Source Code

COBOL LANGUAGE

COMMUNICATIONS

Carbon Copy Plus
Close-Up ( Support)
Close-Up ( Customer)
Co/Session ( 2user license)
Support
Application
MIRROR Ill
RELAY Gold
RELAY Silver

1465
599
799
929
763

195
245
195
249
175
125
100
250
150

135
222
116
227
157
116
90
229
139

CLARION
695
Clear +
200
Clipper
695
dBASE Ill Plus
695
dBASE IV
795
dBASE Graphics for C
90
dBASE ON LINE
69
dBASE Programmers Utilities
90
dBASE Tools for C
90
dBASE Tools for Pascal
90
dBFast
100
dBUG
195
dQUERY
150
Flipper
195
FoxBASE +
395
Genifer
395
Integrated Dey. Library
149
QuickSilver
599
R:Base for DOS
725
R & R
150
w/ Clipper/FoxBASE module 199
Say What!
50
Scrimage
CALL
SilverComm Library
150
The Documentor
295

599
165
439
399
485
69
60
79
69
69
75
179
129
182
249
259
135
369
529
129
179
45
CALL
139
229

dBASE LANGUAGE

Command Plus
Command Tips
Disk Optimizer
FANS1 CONSOLE
FASTBACK Plus
hTest hFormat
MACE Utilities
MKS Toolkit
Norton Commander
Norton Utilities
Norton Utilities, Adv. Ver.
('C/Tools Deluxe
Vcache
Vfeature
Vfeature Deluxe
Vopt
Xtree
Xtree Pro
ZYINDEX 3.0
ZYINDEX PROFESSIONAL

EDITORS

BRIEF
Epsilon
KEDIT
ME
WI source
MKS VI
Multi- Edit
Norton Editor
PC/EDT FPi Editor
Slick Editor
SPF/PC
VEDIT PI US
Vq

FILE MANAGEMENT

Btrieve
Xtrieve
Report Option
Btrieve/N
Xtrieve/N
Report Option/N
CBTREE
C- Index for MSC
C- Index for Turbo C
C- Index Plus
c- tree
d-tree
r-tree
c-tree/r-tree bundle
CQL Query System
dBC III
dBC III PLUS
db_FILE
db_RETRIEVE
Essential B-Tree
WI source
XQL

FORTRAN COMPILERS

F77L
Lahey Personal FORTRAN 77
MS FORTRAN
RM/FORTRAN

FORTRAN LIB./UTILITIES

FITLIB
FFTLIB
Grafmatic
MINIPACK1-LIB
Plotmatic
SPARSGEM
Spindrift Library
Tekmar Graphics Library

LINKERS/LIBRARIANS

OF'TLIB
OPTLNK
Plink86plus
Plib
PolyLibrarian 1
PolyLibrarian II
RTLink

MODULA -2

IPl Top Speed Modula 2
LOGITECH Modula2
Development System

LIST OURS
Solid B + Toolbox
Stony Brook Modula2
Development Package

OBJECT-ORIENTED
PROGRAMMING

ACTOR
C...talk
Smalltalk/V
Communications
(GANGA Color ( xt.
Goodies #1, #2or # 3
SmalltalkN 286
Smalltalk/V MAC

100

90

345

309

495
150
100
50
50
50
200
200

423
129
85
45
45
45
169
179

649
249
249

549
209
209

1295
595

999
479

99
99
99
139

80
80
80
109

OPERATING SYSTEMS

Microport:
System V/AT ( complete)
AT Runtime System
286 DOS Merge
SCO:
XENIX Sys V ( comp.)
Operating System
WENDIN:
Operating System Toolbox
PCNX
PC VMS
Wendin-DOS

OS/2 DEVELOPMENT TOOLS
595
195
395
CALL
349
CALL
495
495
199
345
395

455
151
CALL
CALL
279
CALL
CALL
395
179
279
349

C-Scape
299
Dan Bricklin's Demo Program 11 195
Instant Replay
150
Proteus
149
Screen Machine
79
Screen Star
99
w/ source code
198

282
179
131
129
60
85
169

Btrieve for OS/2
Epsilon for OS/2
Greenleaf DataWindows
GSS Dev. Toolkit for OS/2
LOGITECH Modula2
MS Languages
NeWS/2
Panel Plus for OS/2
PolyAWK for OS/2
Vitamin C (0S/2)
Windows for Data ( 05/2)

PROTOTYPING

100

90

249

199

REFERENCE GUIDES

Command Tips
Norton On- Line Prog. Guide
Tom Rettig's HELP

PASCAL COMPILERS

Microsoft Pascal
Turbo Pascal
Turbo Pascal 5.0 Professional

90
100
120

80
75
105

300
150
250

189
105
175

TURBO PASCAL LIBRARIES/
UTILITIES

DATABOSS
Overlay Manager
Pascal ASYNCH MANAGER
PCX Toolkit
POWER SCREEN
Turbo Analyst
Turbo ASYNCH PLUS
Turbo Geometry Library
Turbo MAGIC
Turbo Plus v. 5.0

399
45
175
90
129
99
129
150
199
100

NEW RELEASES
PC-lint 3.0
More C error checking than ever,
50 new error messages, better
message control, supports larger
programs, wild card support,
automatic generation of declarations, faster standard library,
autohelp, four new flags, support
for ANSI C. Supports MS 5.1,
Watcom and Turbo 2.0.
List: 5129
Ours: $101
PC VMS V. 2.5
The newest version of WENDIN'S
VAXNMS look-alike operating
system is self-bootable, and will
run most DOS software while offering multiuser and multitasking
capabilities.
List: $99
Ours: $80
Greenleaf ViewComm
Turn your PC into aserial data
analyzer. This combination of
hardware and software lets you
watch live RS 232 communications. Send data from file or
keyboard, set " triggers" to control monitoring and capturing of
data. A must for debugging communication applications.
List: $495
Ours: CALL

359
39
137
80
99
79
99
135
179
80

1,000 Brand Names 1-800-445-7899
LIST OURS

This Month's Specials
from Raima Corp.

Numerical Methods Toolbox
Tutor
Furbo Prolog

LIST OURS
db_FILE
395
309
699
Single user w/source code 890
Multi-user
595 469
Multi-user w/source code 1390 1099
db_RETRIEVE
395
309
Single user w/source code 890
699
Multi-user
595 469
Multi-user w/source code 1390 1099
WKS Library
195
169

100
70
150

GREENLEAF SOFTWARE INC.

Greenleaf Bus. MathLib
Creenleaf Comm Library
Greenleaf DataMath Interface
Greenleaf DataWindows, DOS
OS/2 Version
reenleaf Functions
Greenleaf MakeForm
OS/2 Version
Greenleaf SuperFunctions
Greenleaf TurboFunctions
Greenleaf ViewComm

325
229
75
295
395
209
125
170
265
109
495

229
169
69
209
299
149
99
135
189
79
CALL

477
695
895

429
639
805

495
95

459
89

140
195
325
595
100

101
162
229
399
80

295
450
900
495
450
495
150

199
299
599
329
299
329
99

150
175
200
350
300
99
99
99
195
500
450

99
119
139
229
199
69
69
69
130
319
285

99
249
149
189
495
199
119
149

85
212
127
161
CALL
169
101
129

245
245
145
595
595
345
295
950
595
195
795

185
189
109
455
459
279
239
779
489
159
599

LANEY

LIST OURS
Turbo POWER TOOLS PLUS
Turbo Professional 5.0
Universal Graphics Library

SCIENCE/ENGINEERING
SOFTWARE
CSS
Derive
DesignCAD 3-D
EXP
HiWIRE-Plus
MathCAD
MICRO-CAP Ill
Microstat-Il
Systat
Tango PCB
TEC1-I•GRAPH•PAD

TRANSLATORS

Bas_C ( Commercial)
Bas_Pas (Commercial)
BASTOC
Brooklyn Bridge
dB2C
dBx TRANSLATOR
PROMULA.FORTRAN
w/ Library Source

386 SOFTWARE

386 ASM/L INK
386MAX
386MAX PROFESSIONAL
Concurrent DOS 386 (3User)
DESQview/386
F77L-EM/32
High C 386
Microport
System V/386 (complete)
Runtime System
MS Windows/ 386
NDP C 386
NDP FORTRAN- 386
SCO XENIX
Operating System
Sys. V 386 (complete)
VP/IX ( 2-USERS)
VP/IX ( unlimited users)
VM/386
VM/386 Multiuser ( unlim.)

OTHER PRODUCTS

FLOW CHARTING II
MuLisp-87
MuLisp-87Interp/Compiler
PC Scheme
Pfinish
PolyDoc
Source Print
Tree Diagrammer

BLAISE COMPUTING

ASYNCH MANAGER
C TOOLS PLUS/5.0
EXEC
Key Pilot
PASCAL TOOLS / TOOLS 2
POWER SCREEN
RUNOFF
Turbo ASYNCH PLUS
Turbo C TOOLS
Turbo POWER TOOLS PLUS

BORLAND

Eureka: The Solver
Paradox 2.0
Paradox 386
Paradox Network Pack
SideKick
SideKick Plus
TurboAssembler/Debugger
Turbo Basic
Database Toolbox
Editor Toolbox
Turbo C 2.0
Turbo C 2.0 Professional
Turbo Pascal 5.0
Turbo Pascal 5.0 Professional
Database Toolbox
Editor Toolbox
Gameworks Toolbox
Graph ix Toolbox

129
125
150

99
99
121

F77L
F77L-EM/16
F77L-EM/32
A.I. DEVELOPER'S KIT
OPERATING SYSTEM
PERSONAL FORTRAN 77

MEDIA CYBERNETICS
495
200
299
150
895
349
895
395
595
495
395

459
179
219
129
805
279
759
349
549
469
359

375
280
495
130
299
550
450
745

323
242
399
CALL
272
469
409
669

495
75
129
395
190
895
895

389
66
115
349
165
805
799

899
299
195
595
595

799
269
130
529
529

695
1495
495
995
245
895

589
1195
399
799
199
CALL

229
300
400
95
395
199
97
77

207
219
299
79
215
179
80
70

175
129
95
50
175
129
50
129
129
129

137
99
76
45
137
99
45
99
99
99

167
725
895
995
85
200
150
100
100
100
150
250
150
250
100
100
100
100

119
529
625
729
59
139
105
69
69
69
105
175
105
175
69
69
69
69

Dr. HALO III
HALO DPE
HALO '88
HALO '88 - MS Developers
TurboHALO for C

MICROSOFT

MS BASIC/6.0
MSC
MS COBOL V. 3.0
MS Excel
MS FORTRAN
MS Mach 20
MS Macro Assembler
MS Mouse Serial or Bus
w/Paintbrush
& Mouse Menus
w/EasyCAD
w/Paintbrush & Windows
MS OS/2 Prog. Toolkit
MS Pascal
MS QuickBASIC
MS QuickC
MS Windows/286
MS Windows/386
MS Windows Dev. Kit
MS Word

MORTICE KERN SYSTEMS
MKS Awk
MKS Lex:Yacc
MKS Make
MKS RCS
MKS SOPS
MKS Toolkit
MKS Trilogy
MKS Vi

NOVELL
Btrieve
Xtrieve
Report Option
Btrieve/N
Xtrieve/N
Report Option/N
Netware C Interface for DOS
Netware RPC
Netware SQL
Netware System Calls for DOS
XQL

69
45
105

VM/386

"VM/386 should be considered mandatory software as important as
MS-DOS." ... Computer Language 10/88
VM/386, PC Magazine Technical Excellence Award Winner, lets you
create "virtual machines," each running its own
MS DOS application so you save valuable time while
maximizing the performance of your 386 PC. Time
consuming tasks like compiling code and running bulletin boards no longer tie
up your PC, because they run simultaneously. VM/386 offers the
highest level of data integrity and
software compatibility available in
amultitasking operating environment. Order your copy today!
List: $245

Ours: $199

ESSENTIAL GRAPHICS 3.0

Power Graphics for C.
It's easy to add sophisticated graphics to any application with this
seasoned library. It provides fast, reliable functions that support 99%
of the graphics adapters in use. Essential
Graphics' advanced capabilities include 3D
graphics, stacked bar and pie charts, PCX
files, world coordinates, viewports, rubberbanding and more. Input from mice, digitizers and light pens. Output to printers,
lasers and plotters. And, unlike
allimeramB the competition, source is available and there are no royalties.
ri
roollé 30-day money back guarantee.
List: $299
Ours: $ 229

The latest offerLing citiiIsreliable, time-tested screen design
PANEL

product
includes all new documentation, support for virtual screens, scrolling
windows with mouse-controlled scroll bars, a screen design editor
enhanced with new pop-up dialog boxes, and an improved C code
generator. The full library
source code included with
PANEL Plus II allows your
applications to be ported
royalty-free between DOS,
OS/2 ( including dynalink and
Presentation Manager support),
Unix, VMS and other operating

systems.
List: $495

Ours: $ 395

Mail Orders
POs by mail or fax are welcome.
Please include phone number.
International Service
Phone number required with order.
Call or fax for additional
information.
Dealers and Corporate Accounts
Call for information.

Roundhill Computer Systems

MICROSOFT COBOL COMPILER

MICROSOFT COBOL supports the
enormous memory requirements of
mainframe applications. Develop and
maintain applications on apersonal
computer and port them to a minicomputer or mainframe.
List: $900
Ours: $599

Mao:loft*

In NY: 914-332-4548
Customer Service: 914-332-0869
International Orders: 914-332-454g
Telex: 510-601-7602

1-800-445-7899
Progra mer's

Unbeatable Prices
We'll match nationally advertised
prices.
Return Policy
30-day no- hassle return policy. Some
manufacturer's products cannot be
returned once disk seals are broken.

ElIN

The complete COBOL development solution for creating OS/2 and
MS-DOS applications. It's certified high-level ANSI 85 COBOL. And
it's a native code compiler, assuring
extremely fast execution.

PROGRAMMER'S POLICIES
Phone Orders
Hours 9AM-7PM EST. We accept
MasterCard, Visa, American Express.
Include $3.95 per item for shipping
and handling. All shipments by UPS
ground. Rush service available.

PANEL
Plus II

A Division of Voyager Telemarketing
55 South Broadway, Tarrytown, NY 10591
Circle 208 on Reader Service Card

Fax: 914-332-4021
Call or Write for
Latest Free Catalog!

our customers expect software that works.
All the time. The key to software quality is
exhaustive testing. It's also an engineer's
worst nightmare. But it doesn't have to be.
Because now you can automate your software testing.
Introducing the Atron Evaluator. The first and
only non-intrusive automated PC-based software
testing tool.
The Atron Evaluator automatically runs your software regression testing programs. All of them. All
day. All night. Giving you thoroughly tested, higher
quality software.
The Atron Evaluator is hardware-based. And since
it's non-intrusive, software behavior is tested without the risk of alteration. Once your tests have run,
you can refer to automatically generated test reports
to double-check test results.
The Atron Evaluator saves time. And time makes
you money. Development cycles are shortened, so
your software gets to market sooner. And while your
test programs are running, you can be more productive. Start anew project. Or go home.
For more information about the Atron Evaluator,
call us at 1-800-283-5933. And put an end to your
worst nightmares. Automatically.
Circle 33 on Reader Service Can!
In Europe, contad:
ADivision of CADRE Technologies

Saratoga Office Center
12950 Saratoga Avenue
Saratoga, California 95070

Elverex Limited, Enterprise House
Plassey Technology Park, Limerick, Ireland
Phone: 061-338177
QA Training Limited, Cecily Hill Castle
Cirencester, Gloucestershire, GL7 2EF, England
Phone: (0285) 5888
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you can add proprietary networking hardware.
Price: $ 1999.
Contact: Wyse Technology,
3571 North First St., San Jose,
CA 95134, (408) 433-1000.
Inquiry 1152.

AST Gets ,_ower
Than Low

Ifyou're interested in the
most cost-effective business
or home computer from a
reputable company, the AST
Bravo/286 might fit your bill.
It has alow price, asmall footprint with plenty of room for
extras, and surface-mount
technology.
The system has an 8-MHz
Intel 80286 microprocessor
with no wait states and 512K
bytes of system RAM. A
CMOS memory module permanently stores your installation and setup information so
you don't have to configure
jumpers and DIP switches.
The Bravo/286 also comes
with afloppy disk drive controller for a1.2-megabyte
5%-inch floppy disk drive, a
101-key AT-style keyboard,
an RS-232C port, abidirectional parallel port, and support for an 80287 math coprocessor. The monitor is
optional.
Price: $ 1245; diskless version, $ 1095.
Contact: AST Research,
Inc., 2121 Alton Ave., Irvine,
CA 92714, (714) 863-1333.
Inquiry 1150.

Bondwell Laptop
Packs Desktop
Punch

T

he superslim B200 laptop from Bondwell includes just about everything
you need for applications like
word processing and
spreadsheets.
The tried-and-true 8-MHz
80088 chip processes information at arespectable clip from
astandard 720K-byte 31
/2
inch
floppy disk drive mounted in
the side of this 2- inch-thick

Wang 80386
for Power Users

T

The AST Bravo/286 makes BASIC look easy.

machine. Also standard is
256K bytes of RAM, expandable to 640K bytes, abuilt-in
nickel-cadmium battery, and
an AC power adapter.
The keyboard includes 81
keys with 10 programmable
function keys. The display is
a10 1
/2
inch-wide LCD with an
80-column by 25-row text
display capability and 640- by
200-pixel resolution.
MS-DOS 3.3 and GWBASIC 3.22 come bundled.
Connections can be made
with the B200's Centronics
parallel port, an RS-232C
port, and an RGB port. The
laptop weighs 8pounds.
Price: $995.
Contact: Bondwell Industrial Co., Inc., 47485 Seabridge Dr., Fremont, CA
94538, (415) 490-4300.
Inquiry 1151.

Is Your Networking
Terminal Wyse?

W

hile the WY-212m
network terminal seems
to have all the components
that the great-selling " dumb"
network terminals have, it
also has its own 12.5-MHz
80286.
The system comes with 1
megabyte of RAM, a102-key
PC-style keyboard, two RS232C ports, aCentronics parallel port, and asmaller footprint than you'll find on
almost anything save laptops.
Each WY-212m is designed to boot off aNetWare or
3 + Share file server through
an optional Ethernet or Token
Ring card in the system's
only 16-bit (AT) card slot, or

SEND US YOUR NEW PRODUCT RELEASE
We'd like to consider your product for publication. Send us full
information, including its price, ship date, and an address and
telephone number where readers can get further information. Send
to New Products Editor, BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. Information contained in these items is based
on manufacturers' written statements and/or telephone interviews
with BYTE reporters. BYTE has not formally reviewed each product
mentioned. These items, along with additional new product
announcements, are posted regularly on BIX in the microbytes.sw
and microbytes.hw conferences.

he PC 382 is a20-MHz
80386-based machine
available in either atower or
desktop configuration that's
especially designed for communications- and graphics-intensive applications, Wang
Microsystems claims.
A typical system includes
2megabytes of RAM, a1.2megabyte 5 '4- inch floppy
disk drive, aVGA controller,
and a68-megabyte hard disk
drive. But in the tradition of
big-business systems suppliers, Wang can also supply the
PC 382 stripped or with a
multitude of upgrade
capabilities.
For example, you can expand memory to 16 megabytes
on the 32-bit paged/interleaved memory controller
card, and there's room for
two 8-bit and six 16-bit cards
on top of that. You can add a
second 1.2-megabyte floppy
disk drive or asmaller-capacity 5%-inch floppy drive, or
you can add a1.44-megabyte
31
/2
inch floppy drive. Hard
disk drives range from 20
megabytes to 321 megabytes.
Monitors of the 12- to 16inch monochrome and color
variety are optional.
Price: Typical system,
$6825.
Contact: Wang Microsystems, 10 Technology Dr.,
Lowell, MA 01851, ( 800)
962-4727.
Inquiry 1153.
continued
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Light Pen Input
Made Easier

T

he FT- 1000 is are! designed light pen from
FTG Data Syst&s, the company that made the light pen a
popular alternative to the
mouse for the health care industry and others.
Surface- mount technology
allows the new pen to be 42
percent smaller, and it's also
lighter than before. The cabling that previously coiled
all the way to the back of the
pen has been replaced: There
is about afoot of straight cable
from the back of the pen before the cable curls to finish its
journey to the computer. The
new pens are compatible with
the IBM XT, AT, and Micro
Channel architecture ( MCA)
machines.
Virtually all the programs
written for Microsoft Windows
work with the FT- 1000, especially with the new N-33
Windows driver that Microsoft recently completed.
To solve many of the jitter
problems associated with previous pens, FTG has added
continuous tracking counters
and vertical and video interrupts to the MCA board.
Price: FT- 1000, $249; XT,
AT, MCA, or compatible
board, $ 129 to $ 189.
Contact: FTG Data Systems,
10801 Dale St., Suite J-2, P.O.
Box 615, Stanton, CA 90680,
(714) 995-3900.
Inquiry 1154.

The FT- I000 light pen is half the size of the original.

Digitizing Images
Made Simple
M
oneed for aframe grab111 ber here. The EDC-1000
is acomplete package providing amethod to input image or
picture data into your computer at near- real-time rates.
The EDC-1000 is computer powered from astandard
XT bus, and it provides a
stream of 8-bit data corresponding to spacial brightness in ascene. It uses a
charged-coupled-device
image sensor, packaged in an
almost 2- inch- square housing, to help the camera sample
an image into 192 by 165
pixels; computer-controlled
exposure and frame- scanning
times range from 50 milliseconds to 2seconds. Power,
timing, and video signals are
carried on asingle cable from
the computer to the camera at
up to 20 feet away.
Your computer must have a
floppy disk drive, 256K bytes
of RAM, and ahalf-length
XT or AT slot. The operating

system must be DOS 2.1 or
higher. And you can use either
color or monochrome monitors. The software has CGA,
EGA, VGA, and Hercules
adapters and can save images
in either Tag Image File Format or PC Paintbrush format.
Price: $400.
Contact: Electrim Corp.,
P.O. Box 2074, Princeton, NJ
08543, (609) 799-7248.
Inquiry 1155.

A Scanner
for Every Desk
he Kyocera A-800 flatbed scanner can scan anything from 81
/-by 11- inch
2
photographs to pages in books.
Once the document is
scanned, you can scale it from
25 percent to 1066 percent at
resolutions of up to 800 dpi and
then store it on your hard
disk. (Because one 800-dpiresolution letter-size image
can consume as much as 3
megabytes of hard disk capacity, Kyocera recommends a
few megabytes of disk space

for scanned material.)
Scan mode includes line
art, six selectable patterns of
halftone, and four, eight, and
16 selectable gray levels.
You need an XT or AT
compatible with at least 512K
bytes of free RAM operating
under Microsoft Windows 1.03
or higher. The A-800 hooks
into your computer's parallel
port.
Price: $ 1985.
Contact: Kyocera Unison,
Inc., 3165 Adeline St.,
Berkeley, CA 94703, ( 415)
848-6680.
Inquiry 1156.

Laser Printers
Invade the Home
Office

T

he Blue Chip Compact
I Laser Printer features an
8-page-per- minute print
speed in a17- by 18- by 11inch package. It's aimed at
the home computer market,
with serial ports and aCentronics parallel port.
On-board memory comes
standard at 512K bytes, expandable to 5megabytes. Up
to 128 fonts can reside in memory at once, or they can be
downloaded or loaded from
font cartridges.
Price: $2499.
Contact: Blue Chip International, Inc., 7305 West Boston
St., Chandler, AZ 85226,
(602) 961-1485.
Inquiry 1157.
continued

Economy Ricoh Drive Rewrites on Optical Cartridges

W

ith the introduction of
the RO5030E rewritable optical disk drive,
Ricoh could be trouble for
such companies as Sony,
Maxtor, and Hitachi.
With what Ricoh calls
"constant angular velocity
tracking," each RO5030E
has adata transfer rate of 1.4
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megabytes per second and an
average access speed of 61
ms. Data buffer memory for
the 5 '4-inch internal drive is
256K bytes.
Sustained data transfer
rate is as fast as 100K bytes
per second for recording,
and up to 300K bytes for
reading.

The drive incorporates a
SCSI controller and uses
ISO-approved 5 % - inch optical disk cartridges. Any rewritable optical media meeting ISO standards can be
accessed using the magnetooptical writing/reading
technology. Capacity is 512
or 1024 bytes per sector, 297

or 326 megabytes per side,
and 594 or 652 megabytes
per disk.
Price: $ 3800; cartridges,
$250 each.
Contact: Ricoh Corp., Five
Dedrick Place, West Caldwell, NJ 07006, (201) 8822000.
Inquiry 1158.

If you perform
calculations, the answer
e1t1 0011.18 41
/011.1 oeostA t)
is obvious.
MathCAD 2.0.
1.2
It's everything
t/
t)
you appreciate about
working on ascratch-I 2
2
pad — simple, free-form
Root wean square
math— and more. More
speed. More accuracy.
z
utt/
More flexibility.
—
It o8.7871857812
2
,•
Just define your
variables and enter your
formulas anywilere on the screen. MathCAD
formats your equations as they're typed.
Instantly calculates the results. And displays
them exactly as you're used to seeing them —
in real math notation, as numbers, tables
or graphs.
MathCAD is more than an equation
solver. Like ascratchpad, it allows you to add

text anywhere to
support your work,
and see and record
e
1,
2
A o 7 1 . 1.
every step. You can
,2 3 S.
try an unlimited
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number of what-ifs.
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And print your
Solve non-linear equation.
entire
calculation as
Given
e na 2
an integrated docur 1 146
r , fine./
ment that anyoie
can understand
es'
ft
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2.72 — ' 18.5 —
I2BS2
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Plus, MathCAD
sloaded with powerful
built-in features. In addition to the usual trigonometric and exponential functions, it
includes built-in statistical functions, cubic
splines, Fourier transforms, and more. It also
handles complex numbers and unit conversions in acompletely transparent way.
Yet, MathCAD is so easy to learn, you'll
be using its full power an hour after you begin.
58144 lie., Nee. Roph:

Requires IBM PC ® or compatible, 512KB RAM, graph ±cs card.
IBM Pre International Business Machines Corporanon.
MathCAD. MathSoft. Inc

0 1988 1141115411. In(

Circle 156 on Reader Service Card

What more could you ask for? How about
two new applications packs to increase your
productivity?
The Advanced Math Applications
Pack includes 16 applications like eigenvalues
and eigenvedors of asymmetric matrix, solutions of differential equations, and polynomial
least-squares fit.
The Statistics Applications Pack lets
you perform 20 standard statistical routines such
as multiple linear regression, combinations and
permutations, finding the median, simulating a
queue, frequency distributions, and much more.
MathCAD lets you perform calculations in
away that's faster, more natural, and less errorprone than the way you're doing them now —
whether you use acalculator, aspreadsheet, or
programs you write yourself. So come on over
to MathCAD and join 45,000 enthusiastic users.
For more information, contact your dealer
or call 1-800-MATHCAD (
In MA: 617-577-1017).

MathCAD®
MalltSoft, Inc., One Kendall Sq., Cambridge, MA 02139

MARCH 1989 • BYTE

67

WHAT'S NEW
HARDWARE

•

MONITORS

Contact: Taxan USA Corp.,
161 Nortech Pkwy., San Jose,
CA 95134, ( 800) 544-3888.
Inquiry 1159.

1
,
--,,xan Goes Where
No Standards Have
Gone Before

T

he Ultra Vision 1000
from Taxan is designed
with very high horizontalscan-rate ranges—between 30
kHz and 78 kHz for higherthan-standardized graphics
boards.
The 20- inch monitor is
compatible with IBM and
Apple Macintosh computers
for desktop publishing and
CAD/CAM environments.
Input can include analog RGB
and horizontal/vertical signals on separate lines.
The horizontal scan rates
are barely low enough to handle the 31.5 kHz of VGA and
the 35.5 kHz of 8514/A.
Lower- frequency boards designed for CGA and EGA
graphics won't work with
this monitor, but some CGA
and EGA boards operate at
higher frequencies.
The board is partly designed for 1024- by 768-pixel,
noninterlaced graphics with
256 colors—an unspoken standard, according to Taxan—at
48.5 kHz horizontal and 60 Hz
vertical. On the Macintosh

Sony's Multiscan
Monitor Features
Video Inputs

T

Taxan 'sUltra Vision 1000 monitor reaches scan rates of 78 kHz.

computers, horizontal scan
rates of 64 kHz produce
1024- by 768-pixel resolution.
The board will also support
the 78-kHz horizontal frequency that provides 1600- by
1200-pixel resolution for highend imaging boards; these
are useful in medicine, for example, for laser surgery,
modulating laser wavelengths
for image modifications.
High resolution is partly
due to the proprietary Dy-

namic Beam Focusing feature, Taxan says. DBF allows
electron focusing from the
center of the screen all the way
to the outer edges.
In addition, the Ultra Vision 1000 includes ahigh-contrast black background, and
the screen is treated with an
antiglare coating developed
by the Optical Coating Lab in
Santa Rosa, California. Dot
pitch is 0.31 millimeters.
Price: $3695.

NEC MultiSync Features Digital AutoSync

T

he MultiSync 3D monitor from NEC Home
Electronics has digital controls that automatically tune
its 14-inch screen to 10 preset frequencies. You can also
program an additional 19
frequencies between the
horizontal scan range of 15.5
kHz to 38 kHz.
The MultiSync 3D can
automatically identify TTL
and analog input signals and
find matching synchronizing information among the
10 presets, or it can adjust to
one of your nonstandard
frequencies.
It performs this function
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with aZ80 microprocessor,
an EPROM, and 64K bytes
of RAM. When you begin to
receive anew image on the
monitor, the microprocessor
scans memory for similar
digital maps of incoming
waveforms. If none of the
waveforms that are in memory match the incoming
image, you can manipulate
the image with two buttons
for vertical height adjustments, two for horizontal
width adjustments, and two
for horizontal positioning.
A few seconds after your
adjustments are made, the
monitor writes the param-

eters to memory.
Support for Super VGA
resolution is standard, along
with support for the lowerresolution EGA and VGA
graphics boards. The monitor is also compatible with
the Macintosh II video card,
which supports a 1024- by
768-pixel interlaced resolution. Dot pitch is 0.28 millimeter. The MultiSync 3D
weighs 35 pounds.
Price: $ 1049.
Contact: NEC Home Electronics (U.S.A.), Inc., 1255
Michael Dr., Wood Dale, IL
60191, (312) 860-9500.
Inquiry 1161.

he GVM-2000 is an National Television System
Committee-compatible 20inch multiscan monitor that
also accepts composite video
inputs.
It provides CGA, EGA,
PGA, VGA, 85I4/A, and Mac
II modes for IBM compatibles and for compatibility with
Apple's Mac II. That compatibility to synchronize to
RGB inputs of 15 kHz to 36
kHz (horizontal scan) is the
nice thing about multiscan
technology. Vertical scan
ranges from 40 Hz to 100
Hz.
Yet the monitor also receives analog or digital input
from other video devices for
applications like business presentations. VCR output, for
example, is 15.5 kHz. The
GVM-2000 accommodates
composite video inputs such as
M -inch tape, 1
/2
inch tape,
video tuners, videodisk players, ED Beta, and Super
VHS.
Dot pitch is 0.55 millimeters. Resolution is 720 by 480
pixels, and maximum video
resolution is 560 television
lines. Standard broadcast
television video is 525 lines,
even though most televisions
can display only about 420
lines. High Definition Television video is 1125 lines.
Price: $2495.
Contact: Sony Corp. of
America, One Sony Dr., Park
Ridge, NJ 07656, (800) 2220878; in New Jersey, (800)
222-0879.
Inquiry 1160.
continued
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Technical Excellence Award
Turbo Pascal's .EXE files are
in the development tools category,
streamlined and fast, just like the
The integrated development environment lets you easily write and debug real programs.
lets you debug any size program
pros'. And Pascal doesn't promote
and have up to 12 views of your code. Turbo Assembler is much
Basic flaws like "GOTO" that lead to spaghetti code.
faster than MASM and more compatible with MASM than MASM
None of which matters as much as the spectacular difference
is with itself. Turbo Pascal Professional: it's nothing but the best.
Turbo Pascal makes to the size and speed of your programs. Basic
is big and slow. Turbo Pascal is just the opposite.
^

You'll like Turbo Pascal 5.0's environmental impact
With Turbo Pascal, you're in acompletely integrated environment
that includes source-level debugging. You can step code, watch
expressions, change variables and set breakpoints. Edit, compile,
run and debug.

Afast look at 5.0
•Fully integrated development environment • .EXE files bigger than 64K
•New source-level debugger • Demand Overlays
•34,000 lines aminute on PS/2 Model 60 • EMS support
•RAM-resident context-sensitive Help • Separate compilation by Units

Forget the Basics for only $149.95

You are not alone
We're here to help—whether on CompuServe, by phone to
Tech Support or through User Groups. Borland revolutionized
programming languages, made Pascal the worldwide favorite,
and we're committed to supporting you. Our manuals and
tutorials—unlike most others—are clear, concise, and thoroughly
professional.
We also offer an extended family of Turbo Pascal Toolbox
programs including source code: Runtime Library, Database
Toolbox, Graphix Toolbox, Turbo Pascal Tutor, Editor Toolbox,
Numerical Methods Toolbox, and GameWorks. Borland is the
Pascal one-stop shop.

Ready to move onward and upward from Basic? You can make
easy entry to Pascal with
5.0 for only $149.95.
And if you're acurrent
50
FA TURBO
Turbo Pascal 4.0 user, you
PROF
PASCAL
can upgrade to the new
version 5.0 for $49.95.**
To upgrade only call
(800) 331-0877, or for
the dealer nearest you, call
. 0• • • • o
(408) 438-5300.
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Circle 49 on Reader Service Card (DEALERS: 50)

_
MUCH

Announcing abig leap in mouse technology.

Finally, amouse with an extraordinary body
and amind to match.

A mouse
ballistically
tuned to accelerate your cursor across
any screen with the mere flick
of awrist, and slow it down on
arrival for pixel-point control on
detail work.
This mouse is guaranteed to work with all
applications on your IBM personal computer
And it corms with agreat selection of
MouseWare -including Pop- Up DOS''- the
ultimate DOS handler; Mouse-2-3: the Lotus
1 -2-3'"shell; and 35 menus for best-selling
keyboard-based applications.
The Lociitech Mouse. $ 139, complete with
Logitech's Lifetime Satisfaction Guarantee
and unlimited Product Support
For your nearest dealer, call:

800-231-7717
In California:
800-552-8885
In Europe:
+ + 41-21-869-96-56
Circle 150 on Reade , Service Card
(DEALERS: 151)
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WHAT'S NEW
HARDWARE

•

ADD- INS

Board Masters
Voice Mail, Fax, and
Communications

Speak Your Mind
with the CAD
Voice System

T

T

he Complete Communicator is an XT- and ATcompatible board that provides your computer with fax,
modem, and sophisticated
voice-mail capabilities. All
you need is one standard analog telephone line from your
local telephone company.
With an on- board 6502
microprocessor and software
that takes up 75K bytes of
RAM space, the board operates in background mode.
The voice- mail system allows
up to 999 voice mailboxes,
each of which can hold as
many as 999 messages; each
message can be up to 999 seconds long, the manufacturer
claims. Once that mail is
stored, you can program the
board to call you and deliver
your messages to whatever
phone number you choose.
The board also has acalltransfer function for when
you're away from the phone.
The fax capabilities are
what you would normally expect from any $800- range,
stand-alone, Group III fax machine, minus the scanning
capabilities. You also get many
features you can't get on an
inexpensive stand-alone fax
machine, including auto- redial and scheduled transmission for sending faxes when
telephone rates are lowest;
broadcast capability, with a
distribution list that can be as
long as 99 names; apop-up
window for sending faxes from
within applications; personalized cover sheets; and onscreen display of faxes, with
zoom and scaling.
The modem operates at the
standard Hayes-compatible
rate of 2400 bps.
Price: $899.
Contact: The Complete PC,
521 Cottonwood Dr., Milpitas,
CA 95035, (408) 434-0145.
Inquiry 1162.
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With The Complete Communicator, voice-mail sophistication
greets fax and modem pragmatics.

Exploit Your Apple
IIGS's Ensoniq
Sound Chip

T

he Sonic Blaster is a
stereo digitizer that takes
advantage of the Ensoniq
sound chip on every Apple
IIGS, according to the manufacturer. Applied Engineering.
The Sonic Blaster is perhaps most impressive when it's
used for audio with apopular
helicopter game called Tomahawk. But it's also quite ef-

fective for manipulating
sounds for audio production
from anumber of sound
sources, like home stereos,
CD players, televisions, and
microphones. The interface
is astandard DIN connector.
Included software lets you
add effects such as echo, stutter, backwards, amplification, and variable rate.
Price: $ 129.
Contact: Applied Engineering, 3210 Beltline, Suite 154,
P.O. Box 5100, Dallas, TX
75234, (214) 241-6060.
Inquiry 1163.

he Bug Voice Command
System is aspeech recognizer for CAD workstations.
It features a25- MHz TMS-320
microcomputer.
It includes its own 64K
bytes of system RAM and uses
only 15K bytes of memory on
your AT-compatible computer.
That RAM allows it to store
up to 100 voice commands to
perform such tasks as change
screen perspective, change
from line-drawing mode to
circle-drawing mode, and
move the cursor to the endpoint of lines.
The board and accessories
are shipped with astarter lexicon of 65 commands. Any
CAD package that runs under
DOS and accepts keyboard
input is compatible, Command
Corp. says.
Price: $799.
Contact: Command Corp.,
Inc., 6045 Atlantic Blvd.,
Suite 400, Norcross, GA
30071, (404) 662-1598.
Inquiry 1164.
continued

Upgrade Your AT with Disk-Caching Controller

T

he PM3011 controller
card has its own 68000
microprocessor to enhance
AT performance. It works
with a variable- size RAM
cache that allows your AT or
compatible to read and write
to the controller cache while
the controller card simultaneously accesses the disk.
This allows disk-intensive
applications to run adozen
times faster than without the
controller card, claims Distributed Processing Technology, because data access
time can be increased 50 to
150 times over that of conventional hard disk drives.
The operation is transparent

to the operating system,
however, so special software
drivers and ROM BIOS
changes aren't needed.
The cards use the same
disk format as the Western
Digital disk controller, so installation means that you unplug the existing controller
and plug in the PM3011.
Then you format the disk
drive with the DPTFMT
low-level format utility, enabling the controller to remap the disk drive geometry
so the operating system
thinks the drive is astandard
ST506 drive.
Four versions of the card
are available— for an ST506

interface; a run- lengthlimited interface; an ESDI
interface; and ST506, ESDI,
and surface- mount- device
interfaces for the SCSI host
bus used in minicomputers.
Each board contains 512K
bytes of cache RAM, expandable to 16 megabytes
with an optional cache expansion card.
Price: $ 1150; with the optional cache expansion card,
$1280.
Contact: Distributed Processing Technology, 132
Candace Dr., P.O. Box
1864, Maitland, FL 32751,
(407) 830-5522.
Inquiry 1165.

And then..
Maxell created
the RD Series.

e •
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Never before has this level of Reliability
and Durability been available in floppy disks.
Introducing the new RD Series from Maxell.
Twice the durability of the disks you're now using.
Twice the resistance to dust and dirt.
And the RD Series is ten times more reliable
than conventional floppy disks.
The Gold Standard has always meant maximum
safety for your data. Now it means even more.

UI

THE GOLD STANDARD

WHAT'S NEW
HARDWARE

•

GRAPHICS

Produce Your Own
35mm Motion
Picture Films

T

he Imprint system for
the Amiga or Macintosh
II with the Polaroid Palette
film recorder lets you generate
slides, negatives, transparencies, or instant prints. With an
optional film " back," you
can even produce 35mm motion picture films.
With the Amiga system,
Imprint can expose images
composed in more than 16
million colors to develop
visuals from HAM (
hold and
modify), IFF (Interchange File
Format), and DigiView's
RGB-IFF files. You can use
several types of film with the
systems and produce slides,
prints, and transparencies.
With the Mac, the Imprint
supports PICT and PICT2, the
standard picture formats.
Optional "backs" are
available in 4- by 5- inch and 8by 10-inch sizes, bulk film
(for as many as 250 exposures,
versus the standard 36),
spectra-type (the kind of instant film that develops before your eyes), and the 35mm
motion picture version.
With the motion picture
option, you bypass the NTSC
conversion necessary to go
from the computer screen to
35mm film because you
transfer digitally encoded
images directly to the film.
This gives you up to 1500
frames on 100 feet of film.
Of course, you must have the
conversion between the film
and videotape performed at
your local full-service
photography store.
Price: Amiga peripheral
with Polaroid Palette, $2495;
Mac II board with American
Liquid Light film recorder,
$3995.
Contact: American Liquid
Light, Inc., 2301 West 205th
St., Torrance, CA 90501,
(213) 618-0274.
Inquiry 1166.
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Liquid Light's Imprint system features quality photo output.

Board Combines
VGA and Frame
Grabber

P

ublishers' VGA combines acomputer VGA
card with aframe grabber
and allows you to preview
images prior to capture without asecond monitor.
The IBM PC XT- or AT-

compatible VGA portion of the
board has 256K bytes of
RAM (expandable to 512K
bytes) for graphics modes
ranging from 640 by 480 pixels
with 16 colors up to 1024 by
768 pixels and 256 colors (with
extra memory). You need a
VGA-compatible multifrequency or fixed-frequency
analog monitor.
Drivers are included for
Microsoft Windows and Digi-

Greater Than the Mighty 8514/A?

T

he Verticom HX-Series
of add-in graphics coprocessor boards offers
more than five times the performance of IBM 8514/A
display adapters, claims
Western Digital Imaging.
Yet all the boards are software compatible with the
IBM 8514/A display adapter
and can default to VGA.
The Verticom HX16/AT
and the HX16/MC (for the
AT and Micro Channel architectures, respectively)
feature 1megabyte of RAM
and can display 16 on-screen
colors at up to 1024 by 768
pixels. The HX256/AT and
the HX256/MC provide 2
megabytes of memory, 256
colors, and the same resolution as the two 1-megabyte
boards.
The boards are shipped
with several drivers. These
include the 8514/A adapter

interface, AutoCAD versions 9and 10, AutoSlcetch,
AutoShade, Microsoft Windows 2.1, and Verticom
Twin Focus. Only multifrequency monitors are supported, however, because of
the need to work up from the
VGA standard of 31.5 kHz to
the 1024- by 768-pixel requirements of 48.5 kHz.
Kits are available for upgrading the cards to 256
colors, and software developers can choose from onboard palettes of 256,000 or
16.7 million colors.
Price: HX16/AT, $2495;
HX16/MC, $2795; HX256/
AT, $3495; HX256/MC,
$3795; HX-256C upgrade
kit, $ 1195.
Contact: Western Digital
Imaging, 800 East Middlefield Rd., Mountain View,
CA 94043, (415) 960-3353.
Inquiry 1169.

tal Research's GEM.
The frame grabber portion
of the board captures 320- by
200-pixel images in 64 gray
scales in one-sixtieth of asecond, from video cameras,
videotape players, and other
video sources. Unlike aflat
scanner, the board captures
three-dimensional images.
And if the board is set up to
capture aphoto or other twodimensional image, it can replicate ascanner.
Price: $699.
Contact: Willow Peripherals, Inc., 190 Willow Ave.,
Bronx, NY 10454, (212)
402-0010.
Inquiry 1167.

Synchronize Amiga
Graphics with NTSC

T

he Commodore A2300
Genlock board lets you
merge Amiga 2000-generated graphics with output from
standard National Television
System Committee (NTSC)
video sources like VCRs,
video cameras, and laser disk
players. Or you can merge
the Amiga graphics with PAL
graphics.
The board fits into the
Amiga's video expansion slot,
coupling video with the
Amiga's inherent multitasking
capabilities. For Amigas,
standard resolution (in pixels)
is either 320 by 200, 320 by
400, 640 by 200, or 640 by
400.
The Amiga 2000 is easily
upgradable, with seven Amiga
or full-length XT or AT expansion slots; aCPU expansion slot for a68020, a
68030, or math coprocessor
boards; and avideo expansion slot.
Price: $399.
Contact: Commodore Business Machines, Inc., 1200
Wilson Dr., West Chester,
PA 19380, (215) 431-9100.
Inquiry 1168.
continued

More power to the people.

ORACLE has led arevolution in PC
relational database technology. More
power. More portability. More connectivity. More reasons
than ever to make
MAGAZINE ORACLE your corporate
LIM MKS
(HOB I standard database.

pg

New tools with even
more power.
Were proud to announce our newest release— Professional ORACLE Version 5.1B. Now you can run your applications in OS/2 or in protected mode
above 640K in MS-DOS. So you have
more room for more powerful applications. And those same applications run
unmodified on almost all workstations,
minicomputers and mainframes.
Version 51B delivers anew level of
power to your PC developers including the latest versions of:
•SQL* Forms® NEW! Enhanced
4th-generation application development environment.
•SQL*Menu® NEW! Flexible interface builder for defining complex
menu systems.

•SQL*ReportWriterTM NEW! Nonprocedural development and runtime
powerhouse for producing any report.
•SQL* Plus® Oracle's ANSI-standard
SQL query and administration tool.
•Pro*Crm The C-language precompiler and subroutine call interface to ORACLE.

Learn SQL on us.
Learn the language of the revolution. Order Professional ORACLE
today for $ 1299 and we'll include
ORACLE SQL*Tutor, anine-module
PC-based SQL instruction program
that sells by itself for $ 199.

Try ORACLE tor PK
Our Trial Version is identical to
Professional ORACLE, but can't be
used in networked configurations
and allows amaximum user database
size of 1MB. It's apowerful tool for
prototyping your first ORACLE application. And its price can be applied
to the purchase of afull Professional
ORACLE license.

Money-back guarantee.
If you haven't tried ORACLE yet,
now there's even more reason to join
the SQL revolution. More tools. More
power. If ORACLE 5.1B doesn't
revolutionize the way. you develop
PC database applications, return it
within 30 days for afull refund.

Call 1-800-ORACLE1 ext.4931,
or an ORACLE MasterVAR today.
'Dear Oracle
()rack Direct • 20 Davis Dr. • Belmont, CA 94002
1-800-ORACLE1, ext. 4931
Since your 30-day money-back guarantee eliminates any risk
on my part, please send me the software below. Enclosed is
mv D check, or D VISA D MasterCard O AmEx credit
card authorization. Offer valid only in the USA.
Please send CI 5.25" High Density or O 3.5" disks.
D Professional ORACLE for MS-DOS with free
ORACLE SQL•Ilitor for 11299
O Professional ORACLE for MS-DOS Trial
Version for 1199
D Professional ORACLE for OS/2
for S1299
Profissional ORACLE Requirements 111.00i-80286/130386
PC elh MS-DOS VO
hard Osk. EACKB of memory and 8961(
extended memory required 2SMB of atended memory room.
merited ( requrred for SOL•ReportWnter) 01/2 — 50206/
BOW PC WOW VS hard disk, 301 memory SOL • Report
Writer not wadable or OS/2 and is replaced by SOL Reports
E Just

send ORACLE SQL•Tutor for $ 199

$

Minnurn Requirements: 25124 PC with hard disk Color
monisy suggested

Subtotal
Please odd appropriate sales tax
Total enclosed/authorized (USA only)
NAME

ORACLE®

COMPANY
REET po PO box. deem)

COMPATIBILITY • PORTABILITY • CONNECTABILITY

Ca111-800-ORACLE1, ext.4931 today.
Copyright © 19139 by Oracle Corporation. ORACLE, SOL*Forms, SEJL•Menu. SOL•Plus and SOL*Report are registered trademarks and Pro.0 anc
SOL•ReportWriter are trademarks of Oracle. Also trademarks: MS of Microsoft, OS/2 of IBM.
TRBA
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CONNECTIVITY

Mac Reaches for
Businesses' Minis

Eliminate Ethernet
Downtime with FTEL

T

Ifyour Ethernet application

he IDEAcomm Mac is a
board for the Mac SE that
allows twin-axial or twistedpair connection to the IBM
Model AS/400, System 36,
or System 38 minicomputers.
It also enables the Mac SE to
connect to IBM 5294 minicomputers and IBM 5251 Model
12 cluster controllers.
Once connected with proprietary file transfer protocols,
the Mac emulates IBM terminals (Models 3180 and 3196
and 5291 Model 1). Until
now, that's something only
IBM PCs have been able to
do. The single Mac SE requirement is that it include
21
/ megabytes of RAM.
2
Macs and IBM PCs are
thus allowed bidirectional file
transfer at 1megabit per second and access to four concurrent host sessions ( including
one printer session). You can
observe all the host sessions
simultaneously through awin-

IDEAcomm Mac brings IBM terminal emulation to the Mac SE.

dowing feature. You can also
accomplish several tasks at
once if you're operating
under MultiFinder.
Other standard features
include password security
and dynamic keyboard

remapping.
Price: $995.
Contact: IDEAssociates,
Inc., 29 Dunham Rd.,
Billerica, MA 01821, ( 508)
663-6878.
Inquiry 1170.

removable, programmable, checkbook-size
module sets the V.32 modem apart from CCITT
V.32- compatible luxury
modems from AT&T, Codex, Hayes, and others. Yet
the N9635 from NEC America performs as well as or
better than its industry siblings, according to the
company.
For example, the N9635
can keep up with Microcom's de facto data compression/error-control software standards of up to MNP
Level 5, allowing data transmission over standard analog telephone lines at up to
19.2 Kbps. (However, MNP
5can only allow 19.2-Kbps
transmission if both the
transmitting and receiving
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modems operate under
MNP 5protocols.)
The N9635 is also backward compatible with both
the V.22bis standards and
the Bell 212 and 103 standards, allowing the N9635
the capability of transmitting to and receiving from
modems that operate in
asynchronous modes of
under 1200 bps. Adherence
to the above standards also
allows backward compatibility with synchronous
modems operating at data
transfer rates under 9600
bps.
But the NEC N9635 module gives you several added
benefits. For example, you
can store dialing parameters
and move them from one
modem to another. You can

Get the Fax
from Your Modem

T

Removable Module Featured in V.32 Modem

A

can't afford downtime, even
for aminute, the fault-tolerant LAN system FTEL might
be your answer.
When the Novell NetWare
network operating system and
FTEL software on the file
server detect acable or transceiver fault, the FTEL adapter on the file server switches
from the primary transceivers and cabling scheme to the
backup transceivers and
backup cabling.
Price: FTEL 1.0 software
and file server board, $ 10,080;
adapter boards for nodes,
$780 each.
Contact: Alantec, 101 Hammond Ave., Fremont, CA
94539, (415) 770-1050.
Inquiry 1171.

also run diagnostic programs on it to test the functionality of the other N9635
modems in your office.
If you're paranoid about
office politics, you can always remove the module and
hide it when you're not using
it. And when NEC adds additional data compression
and error-control software to
its modems, it has promised
to try to implement those enhancements on the module.
Price: $ 1495; with module,
$1595.
Contact: NEC America,
Inc., Data and Video Communications Systems Division, 110 Rio Robles, San
Jose, CA 95134, ( 800) 2224632, ext. 1277; in California, (408)433-1277.
Inquiry 1173.

he WorldPort 2496 is a
tiny, battery-powered device combining a9600-bps
Group III fax modem with a
full- featured 2400-bps data
modem. It's designed for portable and laptop computers.
The WorldPort 2496 has
two standard RJ-11 telephone
jacks for direct connection
and an interface for acoustic
coupler operation. It has a
self-contained battery and
measures 5by 3by 1inches.
The data modem portion
retains all the features of the
Touchbase Systems' WorldPort 2400 portable modem, including aspeaker and LED
indicators.
Price: $699.
Contact: Touchbase Systems, Inc., 160 Laurel Ave.,
Northport, NY 11768,
(516) 261-0423.
Inquiry 1172.
continued

Tape Backup.
The End of Database
Russian Roulette.

Why Risk aDisk Crash
that Would Shoot Holes
in Your Files?
It's fun to gamble. But not
with priceless data—perhaps
your most valuable business
asset. That's why it makes sense
to protect your database investment with adependable tape
backup system from Genoa.
With our GalaxyTM and
Galaxy/MCTm systems, you won't
have to play fast and loose with
your files any more. Instead,
you'll be backing them up
fast—at 5Mbytes aminute, or
just afew minutes for your
entire hard disk. And if you
forget to do it, Galaxy's autoscheduler can do it for you.
Automatically.
Circle 112 on Reader Service Card

*lw
Galaxy systems install fast
too, and their simple command
menus make them abreeze to
operate. They fit right in with
your IBM PC/XT/AT or compatibles, and all PS/2 Systems—
either standalone or networked.
We even provide aNovell
Advanced NetWare 86- or 286compatible software driver, a
$200 value—free.
The Galaxy Family comes in
external and internal models, in

both 60-Mbyte digital cassette
tape and 60- or 150-Mbyte
cartridge tape. All with full one
year warranties.
Galaxy tape backup. Because
every time that hard disk goes
spinning around, you risk seeing
endless data entry hours go up
in smoke. For details, contact
Genoa, 75 E. Trimble Road,
San Jose, CA 95131. Phone
(408) 432-9090; Fax (408)
434-0997; Telex 172319;
London 44-01-225-3247.
© Genoa Systems Corporation. Galaxy and Galaxy/MC are
trademarks of Genoa Systems Corporation. NetWare is a
registered trademark of Novell, Inc. IBM PC, XT, AT and
PS/2 are trademarks of IBM Corporation.

Insist on
GenoanValue.

Genoa
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CMO...Your Nationwide Source
MACINTOSH
Olympia
NP- 30 Mac 150cps
Seikosha
SP-1000AP Mac
Ever«
EMAC 20 Deluxe 20MB
EMAC 60T 60MB Backup
PCPC
21MB SCSI Hard Drive
Cornerstone
SinglePage Display SE
DualPage Display SE
Magnavox
9CM080 14" VGA Display
BastesOps
19485 Trinitron
Sigma Designs
PageView SE
LaserView II
New Image Technology
MacScan Pro Sheetfeed
MacScan Pro Flatbed
Practical Peripherals
Mac 2400 Stand Alone
Shiva
NetModem V2400

PC-TOO 8Mliz AT®
BASIC SYSTEM CONFIGURATION:
• 80286 8 MHz CPU
• 512K Motherboard Memory Expandable to
• IMB
12 1/0 Expansion Slots (6 16-Bit & 6 8-Bit)
• Clock Calendar with Battery Backup
• 1.2 MB Floppy Disk Drive
• Hard Disk/Floppy Controller Card
• 238 Watt Power Supply
• Fully Compatible Itgh Speed BIOS

• 24-Hour Burn-1n
• Amber Monochrome Monitor

S799

Call for information Oct Other
PC-TOO's ( 10 AT & 20MG 386)

AMIGA

5159
49
139
36
99
89
15

69
44
189
149
44

595
895

l
MAGNAVOX
9CM082 14" VGA Display
5399

Sub -Logic Corp.
Flight Simulator II
WordPerfect Corp.
WordPerfect

539
189
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519
3395
849
1899
1399
1789
239
459

I INTEL 8087 IBM
PC/XT CoProcessor
'88
Emerald
3XTwin 5251 Local Emulat.
Everex
Magic I/O AT Par/Ser
Ram 3000 Deluxe 0-3MB Bd
Micro Enhancer EGA
5th Generation
Logical Connection 256K
Hercules
Graphics Card Plus
Intel
AboveBoard 2 Plus w/OK
AboveBoard PS/286 w/512K
AboveBoard Plus w/512K
AboveBoard Plus I/O 512K
Inboard 386/PC 80386 CPU
80287-8 IBM XT 8MHz CoP.
80387-16 16MHz 80386
Orchid Technology
ProDesigner VGA
TinyTurbo 286

79
79

TOSHIBA
11000 8088 Laptop
789

Your Source for Hardware, Software & Peripherals
78

129
149
189

899
1699

MULTIFUNCTION
ATD-ZuckerBoard
Color Half Card
Monochrome Graphics Adpt.

8149
389

699

Amdek
Video 210 Amber
85
Video 410 TTL Monochrome 145
Video 432 VGA Monochrome169
Color 732 VGA Color
399
Cornerstone
SinglePage Display
899
Magnavox
79
7BM623 12' TTL Amber
249
CM8762 14" Comp./RGB
9CM053 14" HiRes EGA
369
349
9CM062 14" VGA Display
NEC
589
JC-1402 Multisync
Packard Bell
79
PB-1272 12" TTL Mono
PB-1472 14" TTL 132 Col.
109
PB-1422EG 14" HiRes EGA
359
Polaroid
2399
Palette EGA Plus
Princeton Graphics
149
Max- 12e 12" TTL Amber
Seiko Instruments
649
CM- 1430 14" VGA
Tama
770+ MultiVision Display
529
Wyse Terminals
Call
WY- 30, 50, 60
Zenith
ZFM-1490 14" VGA Analog 639

•
Waite State
• Zero
5 lialf-ght
Front Storage Slots (4 exposed)

259

239

MONITORS

• AT Compatible Keyboard
• Microsoft DOS & GW-Basic

Aegis Development
Draw Plus 2000
Sonix
Videoscape 3D
Cinemaware
TV Sports
Electronic Arts
Deluxe Paint II
Deluxe Video 1.2
Epyx Software
Xi- 500 Joystick
Gold Disk Software
Professional Page
Micro Illusions
Photon Paint
Micro Systems mt.
Raw Copy V1.3
Micro Systems Software
Excellence
New Tek Inc.
Digi-View Gold
Digi-Paint

$289

AST
Six Pak Plus Board
VGA Plus Adapter
Boca Research
TopHat 128K Expansion
BocaRam/AT 0-4MB Board
Boca MultiEGA
DCA
Irma 2 3278 Board

669
59
89
169
479
179
319
419
429
579
769
219
399
329
285

For Quality Corn . titer Products.
Paradise
AutoSwitch EGA 480 Adpt.
Call
Video 7
Vega VGA Adapter $285
FastWrite Video Adapter
359

This Month's Featured Product:

STORAGE DEVICES
American Power
450AT + UPS Backup
ATD-ZuckerBoard
Tandy 30MB HardCard
Everex
Floppy Stream 40 40MB Int.
Excel Stream 40T 40MB Im.
Miniscribe
8425 20MB 3W' 40Msec
3650 40MB 554" 61Msec
6085 70MB 51
/"28Msec
4
Mountain Computer
TD- 4340 40MB [
au. Tape
TD- 4440 40MB Ext. Tape
Plus Development
20MB HardCard
Seagate
ST- 225 20MB wicont
ST- 238 30MB wicont

269
289

SYsgen
Bridge- File 51
2 "External
/
Smartlmage 60MB Internal
QIC-File 60MB External
Omni Board Controller

249
479
599
79

439
479
359
529
259
349
599
319
459
549

COMPUTERS
Amstrad
PPC-640 Portable
899
AST
Premium 286 Model 80
1499
Compaq
Deskpro & Portable 286/386 Call
NEC
Multimate Laptops
Call
PC-TOO
640K 10MHz 8088 Desktop 699
512K 12MHz 80286 Desktop 999
Sysgen
ProSystem 12M Hz w/40MB 1999
Toshiba
T1200 Floppy/HrdD Lptp
Call
Zenith
80286/386 Desktops
Call
SuperSport 20MB w/Modem 1999

Murata
MI200 Facsimile
Practical Peripherals
1200 Baud Internal
2400 Baud Stand Alone
Sharp
FO- 220 Facsimile Machine
Supra
2400AT 2400 Baud Atari
U.S. Robotics
1200 Baud Direct at.
2400 Baud Direct Ext.

8779
69
189

SOFTWARE

999
169
109
199

PRINTERS
Brother
M-1709 240cps, 132 Col.
HR- 20 20cps Daisywheel
HR- 40 40cps Daisywheel

Star Micronics
NX-1000 RainBow Color $239
NX-2400 24- Wire, 80 Col.
369
Toshiba
ExpressWriter 311
New

449
359
599

Ashton-Tate
dBase IV
MultiMate Advantage Il
Borland
Paradox R- Database
Quattro
Central Point
PC Tools Deluxe
DAC Software
DAC-EASY Accounting
5th Generation
FastBack Plus
Fox Software
Fox Base + Development
IMS1
OptiMouse w/Dr. Halo Ill
Logictech
C7 Mouse w/Software
ScanMan Scanner
Lotus Development
Lotus 1-2-3

479
289

SI 19
119
109
49
79
169
79
179
89
79
179
179
269
84
219
479

439
149
49
59

99
199
79
79
219
299

I PRACTICAL PERIPHERALS
1200 Staid Alone Modem
$69

EPSON FX-850
264cps, 80 Column
'339

COMMUNICATIONS
Anchor
6480 C64/128 1200 Baud
520 ST520/1040 1200 Baud
1200 Baud External
Atari
XMM301 XL/XE 300 Baud
SX-212 ST Modem
Avatex
1200 HC External
2400 Baud External
ATD-ZuckerBoard
2400 Baud External
Everex
Evercom 12 1200 Baud Int.
Evercom 24 2400 Internal
Evercom 24E+ 2400 Bd. Ext.
Hayes
SmartModem 1200 Baud
SmartModem 2400 Baud
Intel
2400B Classic Internal

EPSON LX-800
80 Column, 180 CPS Printer $ 179

MECA
Managing Your Money
Meridian Technology
CarbonCopy Plus 5.0
Microsoft
Serial or Buss Mouse
MSC
OmniMouse
Peter Norton
Advanced Utilities
Peachtree
Complete Accounting
Quarterdeck
DESQView 202
Server Technology
EasyLan Starter Kit
Software Publishing
1st Choice 3.0
1st Publisher 2.0
Professional Write 2.0
The Complete PC
HandScan For PC
Complete Answer Machine
Traveling Software
Lap- Link Plus
WordPerfect Corp.
WordPerfect 5.0
Xerox
Ventura Publishing 2.0

99
129
109
44
89
99
I79
129
79
149
199
289
439
249

Circle 64 on Reader Service Card

Epson
FX-1050 264cps, 132 Col.
LQ-500 180cps, 24-Wire
LQ-850 330cps, 24-Wire
LQ-950 264cps, 24-Wire
LQ-1050 330cps, 132 Col.
Hewlett-Packard
2225 Thinkjet
NEC
P2200 Pinwriter 24-Wire
P5200 Pinwriter 265cps
Okidata
ML- 182+ 180cps, 80 Col.
ML- 320 300cps, 80 Col.
ML- 390 270cps, 24-Wire
Panasonic
KX-P1080i 144cps, 80 Col.
KX-P1091i I94cps, 80 Col.
KX-P1124 192cps, 24-Wire
10C- P1524 24-Wire, 132 Col.

Call
299
Call
Call
Call
349
349
579
249
359
499
169
189
349
579

Your Source for Hardware, Software & Peripherals
In U.S.A.

800-233-8950

In Canada call: 800-233-8949
All Other Areas call: 717-327-9575 Fax call: 717-327-1217
Educational, Governmental and Corporate Organizations
Call toll- free: 1-800-221-4283
CMO, 101 Reighard Ave., Dept. Al, Williamsport, PA 17701
OvPr

aoo 000

SATISFIED CUSTOMERS • MAJOR CREDIT CARDS ACCEPTED

POLICY: Add 3% ( minimum $7.00) shipping and handling. Larger shipments may require additional charges. Personal and company checks require 3weeks to clear. For
faster delivery, use your credit card or send cashier's check
or bank money order. Credit cards are not charged until we ship Pennsylvania
and Maryland residents add appropriate sales tax. All prices are U.S .A. prices and
are subject to change. All items are subject to availability. Defective software will
be replaced with the same item only. Hardware will be replaced or repaired at our
discretion within the terms and limits of the manufacturer's warranty We cannot
guarantee compatibility. All sales are final and returned shipments are subject to
arestocking fee We are not responsible for typographic or photographic errors
A103
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WHAT'S NEW
HARDWARE •

OTHER

Postmortem
Diagnoses IC Faults
in Seconds

Battery- Powered
Data Logger

T

he Tattletale Model 6is
afeature-packed data logger for applications not only
where AC isn't readily available, but where the machine
sometimes has to run for
months on end without attention. Manufacturer Onset
Computer claims that an application that takes two weeks
to fill the power-switched 20megabyte hard disk drive uses
only eight alkaline AA cells.
The Model 6offers up to 2
megabytes of storage capacity
for about the price of 28K
bytes on the popular Model 5.
It has 11 10-bit AID channels, 14 individually programmable I/0 lines, aUART (the
RS-232C interface), four
power modes, and its own
operating system, TTBASIC.
The 10-bit converter can
sample and store all 11 channels at 100 Hz. Most of its 14
individually programmable
I/0 lines have optional alternate functions, including
counting, square wave generation, software UART, and
shift register I/O.
A separate serial interface
contains the drivers for the
main 9600-bps UART. You
offload stored results either
using XMODEM or formatting with TTBASIC Print
statements.
TTBASIC is much like
BASIC, as the name implies,
but it has an in- line symbolic
assembler. You can also tailor
the speed-critical portions of
your applications with assembly language subroutines that
you invoke directly from the
BASIC program.
A daughterboard accommodates signal conditioning
and I/0 expansion while it
provides physical support and
brings up power and the digital and analog I/O signals. One
row of pins brings out internal bus lines, allowing you to
add specialized hardware.
80
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T

Onset Computer's Tattletale data logger.

Price: $ 1750.
Contact: Onset Computer
Corp., 199 Main St., P.O. Box
1030, North Falmouth, MA
02556, (508) 563-2267.
Inquiry 1174.

Protect Expanded
and Extended
Memory

T

he UniSaver 100 is an
uninterruptible power
supply that provides power
protection for LIM 4.0-compatible expanded and extended memory on your IBM
XT, AT, or compatible
system.
In fact, it works to pre-

serve and restore the actual
computer processes taking
place in RAM at the exact
point of power interruption,
claims manufacturer Universal
Vectors.
When AC power is restored to your computer, the
contents of both the expanded/extended memory files
and the RAM/system board
files are transferred back to
your operating RAM. Then
processing resumes exactly
where it left off.
Price: $ 1495.
Contact: Universal Vectors
Corp., 580 Herndon Pkwy.,
Suite 400, Herndon, VA
22070, (800) 777-7860; in Virginia, (703) 435-2500.
Inquiry 1175.

he Postmortem card is
an in-circuit diagnostic
module for the IBM XT, AT,
and compatibles that attaches
to the bus and detects faults
on every IC in the motherboard
down to individual pins.
A set of BIOS chips replaces the motherboard BIOS
for power-on self tests; a
complete diagnosis of the entire base RAM is also made.
Manufacturer Swisscomp says
that up to 98 percent of IC
faults are detected—and in less
than 30 seconds.
When the Postmortem detects afault, it displays the
code relating to the specific
fault on an alphanumeric
display. Or, if the video circuit is operational, it will
display the diagnostic results
on the screen. The manual has
IC diagrams and an index for
quick fault-finding.
Price: $459.
Contact: Swisscomp, Inc.,
5312-56th Commerce Park
Blvd., Tampa, FL 33610,
(813) 628-0906.
Inquiry 1176.
continued

Mouse Makes Lotus 1-2-3 Input Faster

A

luxury mouse with an
optical scanner addon, an audio module, and
software makes it quick and
easy to input vast columns of
numbers into Lotus 1-2-3.
The MarqMouse lets you
input numbers as fast as you
can move the mouse scanner
across them and audibly recognize that the number is
correct. That's about four
times faster than the fastest
accountant could possibly
key those numbers into a
computer, the company
claims.
Besides the scanner corn-

ponents, the MarqMouse
provides many features, including up to 600-dpi resolution, ballistic control (i.e., if
you move the mouse quickly,
the maser jumps to attention; if you move it slowly
and carefully, the cursor
doesn't accelerate beyond
first gear).
You also get 16 levels of
gray scale, the transparent
scanning window, and afeature for paintbrush-type
scanning with wide strokes.
When the Mareeader is
upgraded for optical character recognition (OCR), you

get numeric recognition of
even handwritten numerals,
the transparent window, and
the audio feedback for accurate input.
The MarqMouse is compatible with the IBM XT,
AT, PS/2s, and compatibles;
your system should have at
least 256K bytes of RAM.
Price: Mouse, $ 199; scanner, $ 799; OCR system,
$1299.
Contact: Marq Technologies, 6285 Nancy Ridge
Dr., San Diego, CA 92121,
(619) 452-2373.
Inquiry 1177.
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MICRO-CAP Ill:
THIRD-GENERATION INTERACTIVE
CIRCUIT ANALYSIS. MORE POWER.
MORE SPEED. LESS WORK.
MICRO-CAP Br' the third generation
of the top selling IBM® PC-based interactive CAE tool, adds even more accuracy,
speed, and simplicity to circuit design and
simulation.
The program's window-based operation and schematic editor make circuit
creation abreeze. And super-fast SPICElike routines mean quick AC, DC, Fourier '
and transient analysis — right from
schematics. You can combine simulations
of digital and analog circuits via integrated
switch models and macros. And, using
stepped component values, rapidly generate multiple plots to fine-tune your circuits.
We've added routines for noise, impedance and conductance— even Monte
Carlo routines for statistical analysis of
production yield. Plus algebraic formula
parsers for plotting almost any desired
function.
Circle 235 on Reader Service Card

%Mien!

sis

Modeling power leaps upward as
well, to Gummel-Poon BJT and Level 3
MOS — supported, of course, by abuilt-in
Parameter Estimation Program and
extended standard parts library.
There's support for Hercules,® CGA,
MCGA, EGA and VGA displays. Output for
laser plotters and printers. And alot more.
The cost? Just $ 1495. Evaluation versions are only $ 150.
Naturally, you'll want to call or write for
afree brochure and demo disk

SCHernatie editor
a•

•••18

.
0M1.1.

Mel

••11.

=

1021 S. Wolfe Road,
Sunnyvale, CA 94086
(408) 738-4387

Monte Carlo analysis

MICRO-CAP Ill is aregistered trudernark ofSpectrum Seurire
Hercules is aregistered trademark ofHercules Computer Tectmologv
HIM is aregistered trademark of international Business Machines, Inc

MARCH 1989 • BYTE

81

WHAT'S NEW
SOFTWARE

Let Your Fingers Do
the Walking Through
Turbo C

Y

ou can add aspecial
menu to Turbo C's main
menu with Vizit! and have a
host of C functions at your fingertips. To use Vizit!, you
select the type of function you
need, and then browse
through more than 400 functions and descriptions.
You can search by category, by last used, or by wild
cards. A quick reference to
the C language is available,
and an auto- insert feature instantly types in functions.
Vizit! runs on the IBM PC
with DOS 2.0 or higher and
58K bytes of RAM.
Price: $49.95.
Contact: Computer Ties,
4948 Thunderhead, El
Sobrante, CA 94803, (415)
223-6944.
Inquiry 1111.

CrossView
Analyzes Volumes
of Data

C

rossView is adataanalysis tool that works
by identifying key patterns in
large volumes of data. It offers
an unlimited, multidimensional view of your data.
You first collect data from
micro, mini, or mainframe
computer sources, and CrossView compresses it with its
Transformation Module. The
Analysis Module lets you view
and analyze any cross section
of the array by identifying
cells, rows, columns, and
pages from the data elements.
You can also revise the view
with just afew keystrokes,
according to DataEase.
CrossView analyzes data
using advanced compression
and access methods such as

82
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PROGRAMMING
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The Vizit! menu offers over 400 Turbo Cfunctions.

tensorial analysis, using vector-processing technology
and n-dimensional geometry,
which are transparent to the
user. The program stores only
unique values within the data
set, rather than each of the
records, thus reducing the
size of the data file.
CrossView runs on the
IBM PC with at least 640K
bytes of RAM and DOS 3.0
or higher. The company rec-

GCLISP Developer
Upgraded

ommends ahard disk drive
and aCGA monitor.
Price: Single-user version,
$2000; multiuser server pack
for up to six users, $3000;
workstation pack for three additional users, $ 1000.
Contact: DataEase International, Inc., 7Cambridge Dr.,
Trumbull, CT 06611, ( 800)
243-5123; in Connecticut,
(203) 374-8000.
Inquiry 1107.

old Hill Computers has
what it claims is afaster
and smaller version of
GCLISP Developer, aCommon Lisp that offers an improved graphical environment
and support for Gold Hill
Windows.
Version 3.1 runs 20 percent faster and uses up to 40
percent less memory than
version 3.0, according to the
company. Another enhancement is that it generates code
faster.
GCLISP Developer 3.1
runs on 80386-based IBM PCs
with at least 640K bytes of
RAM and at least 3megabytes
of extended memory.
Price: $ 1995.
Contact: Gold Hill Computers, Inc., 26 Landsdowne
St., Cambridge, MA 02139,
(617) 621-3300.
Inquiry 1108.
continued

Build aBridge to Windows

M

icrosoft Windows, unlike other windowing
environments such as Quarterdeck's DESQview, has
never exactly been friendly
to applications that aren't
written specifically for it.
Although it's possible to run
popular applications such as
Lotus 1-2-3 or dBASE in a
system that uses Windows, it
requires extra steps, and you
need to exit Windows.
But help is on the way.
Softbridge Microsystems is
shipping Bridge/286 and
Bridge/386, programs for
integrating non-Windowsspecific applications into the
Windows environment. You
can think of the programs as
a sophisticated batch language that lets you integrate
both Windows and non-Windows applications under

Windows' common graphical user interface.
Besides features that are
similar to DOS's familiar
batch language, Bridge also
allows you to design custom
menus and dialog boxes, and
set up sophisticated connections including interapplication messages. It's all done
using astandard ASCII file.
The Bridge program itself is
actually a Windows program that makes it appear
that all applications on a
system are running under
Windows.
Both versions of Bridge
work with all major DOS applications, but Bridge/386
takes advantage of the
80386's power to deliver
true multitasking of both
Windows and non-Windows
applications.

Bridge/286 works with all
80286-based systems and requires Windows/286.
Bridge/386 requires an
80386- based system and
Windows/386.
Softbridge has also developed the Bridge Tool Kit,
with specific interfaces for
Microsoft Excel, dBASE III,
and both Cand assembly language. According to the
company, an OS/2 version of
Bridge for Presentation
Manager will be available by
the middle of this year.
Price: Bridge/286, $ 149;
Bridge/386, $299; Bridge
Tool Kit, $695.
Contact: Softbridge Microsystems Corp., 125 CambridgePark Dr., Cambridge, MA 02140, ( 617)
576-2257.
Inquiry 1106.

Cut loose from the LAN tangle with
SCO XENIX and SCO FoxBASE+!
with industry-standard SCO."XENIX ® System Vand
VV SCO FoxBASE+,- you'll enjoy areal multiuser system
that runs your existing dBASE III PLUS ® code faster, easier,
more reliably— and at half the cost!

Enhanced dBASE III PLUS Functionality. SCO FoxBASE+ works
just like dBASE III PLUS, only better. It reads and writes the same
data files, and runs your source code at compiled speed—
without having to comp le— for ashorter development cycle.

Greater Performance. With only asingle PC and none of
the traffic overhead required by aLAN server,
The SCO Solution is lean and fast. Users
share SCO FoxBASE+, applications, and
data files via inexpensive terminals— all
with greater performance.

Future Compatibility. An SCO XENIX system protects your
investment because future compatibility is built in.
\ By migrating your dBASE III PLUS applicaeN
tions to The SCO Solution, you can cut
your costs and increase your profits—
both today and tomorrow.

Greater Profitability. The SCO Solution gives
you more for your money for greater profitability. An 8-use- SCO XENIX system costs about
half as much as an 8-user LAN— and adding
each new user costs two-thirds less!
Greater Reliability. Because an SCO XENIX
system is more reliable than aLAN, you'll spend
less time solving LAN problems and more time
creating SCO XENIX-based solutions.

So cut loose from LANs and relax with
a real multiuser solution — The SCO
Solution — SCO XENIX and SCO FoxBASE+!
SC)) Foid3ASE. is also available for larger UNIX' systems, and
FoxBASE+ is available for DOS systems.

Relax with
The SCO Solution

Easier to Administer. SCO XENIX systems can be easily administered by end users. LANs are much more complicated— multiple
PCs, multiple PC configurations, and multiple sources of failure.

SCO

IIE SANTA CRUZ OPERATION

(800) 626- UNIX (626-8649)
(408) 425-7222
FAX: ( 408) 458-4227
1WX: 910-598-4510 SCO SACZ
E-MAIL: .

,uunet!sco!info

info@sco.COM

Circle 286 on Reader Service Card (DEALERS: 287)
SCO XENIX System Vand the SCO XENIXfamily of software solutions are available for all 80286- and 80386- based industry-standard and Micro Channel" computers
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EVERYBODY
But they're not all switching
to the database management
system you might expect.
In arecent industry
surveys two-thirds of the
respondents who intended
to buy aDBMS did not intend
to buy dBASE.
And, perhaps coincidentally, two-thirds of recent
R:BASE® buyers have used
another DBMS before.
Why are they switching
to R:BASE?
Because nobody
really needs aDBMS: they
only need what aDBMS
can do.
And users find that
the friendly facade of other
software is fine for questions.
But R:BASE has the right
answers for their information
management needs.
With R:BASE, you
can handle all your data
management (not just queries)
without learning asingle
command. Our Prompt By
Example (PBE) lets you pointand- pick, then R:BASE does
the work.
When you find that you're repeating yourself, you automate simply by recording your actions in amacro file.
Or use our application generator
to quickly create complete, correct business
programs without touching aline of program code.
84
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Data is data, but
information is power.
R:BASE gives you that power.
And even impartial judges seem
to agree: PC Magazine, Software Digest,
Datapro and lqfoWorld all just gave

SDO NG
R:BASE their highest marks.

And networking is free for up to three
Because to its ease-of-use,
II
users. It's also easy, so any single-user
R:BASE adds speed, functionality I
application can be run on amulti-user
and data integrity in acombination
LAN with asingle command. And our
you don't get with dBASE, Paradox, MAGAZINE advanced concurrency control, unlike
DataEase, Oracle or any of the
earlier-generation auto-refresh
other contenders.
in other DBMSs, won't bring your
R:BASE is optimized for Soft1,a1e
network to its knees when you
speed, with an intermediate code
Digest
expand with our Six-Pack or
compiler that makes your appliNetwork Unlimited versions.
cations sing. And atrue compiler is on its way.
a cipro
Applications that just
won't quit.
You can use its Englishbased language in command
INFO
R:BASE is the second-largest sellmode, to modify programs
VVORLD ing PC DBMS in the world, and it's
R:BASE writes for you, or to
backed by all the training, service
write your own solutions from scratch.
and third- party support you'll ever need.
Simple menus, prompts and
It's providing end-users with the
our " paint-the screen" techniques make
information they need in large businesses
I
R:BASE BUYERS
sophisticated
and small. On stand-alone PCs and in
screens, forms and
networks sharing data with minis and
reports quick and
mainframes. In insurance and real estate
easy to create. With
companies, factories and universities,
R:BASE forms, you
government
can view and
offices and the
update data from
storefront down
several tables at the
the street
•
same time. Create
Check out
computed fields. Include scrolling regions
what R:BASE
so you can work with all the data from
can do for you
other tables. Add rules for data integrity
with your local
And R:BASE is relational, so your
dealer, or write:
rules stay with the tables— applications
Microrim Inc.,
can't avoid or change them. And forms
P.O. Box 97022,
can be set up to cascade changes through
Redmond,
related tables. So you can trust the inforWA 98073mation you get.
9722.
We also give you an SOL impleCall 1-800-624-0810 today.
mentation that even novices can use to
create simple yet powerful queries.
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'Computer & Software News. 9/5/88. Microrim and R:BASE are trademarks of Microrim. Inc. Other
products and services mentioned are not.
Microrim. Inc. 1988.
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WHAT'S NEW
SOFTWARE

•

SCIENTIFIC

AND

ENGINEERING

Schematic Design
with Extended
Memory

T

he original CapFast
CF1000 schematic design
program from Phase Three
Logic is now available in aversion that bundles what used
to be a16-megabyte extendedmemory option package. The
new program also includes a
packaging program that assigns reference designators and
pin numbers to physical
packages. And CF1000 now
supports the Apple LaserWriter and HP LaserJet.
Other features included
with the new CapFast are a
schematic editor, ageneralpurpose symbol editor, a2000part symbol library, aparts
list program, and interfaces to
many printed-circuit-board
CAD systems.
The program runs on the
IBM PC or PS/2 with up to 16
megabytes of extended
memory.
Price: $495.
Contact: Phase Three Logic,
Inc., 1600 Northwest 167th
Place, Beaverton, OR 97006,
(503) 645-0313.
Inquiry 1118.

CapFast flexible property editing.

A Math Assistant

D

irect from Hawaii
comes aprogram to help
you with algebra, trigonometry, calculus, and matrix algebra. Derive goes beyond
statistics programs, the company reports, by performing
two- and three-dimensional
plotting, integer factoring,
and more.
As asort of expert system,
the program includes probability, statistical, and financial
functions.
The program is menu-

driven and runs on the IBM
PC with 512K bytes of RAM
and DOS 2.1 or higher. It is
available in 5 '4- or 31
/2
inch
versions.
Price: $200.
Contact: Soft Warehouse,
Inc., 3615 Harding Ave., Suite
505, Honolulu, Hawaii
96816, (808) 734-5801.
Inquiry 1116.

Math on the Mac

M

aple, amathematics
program that previously
ran on workstations and

mainframes, is now available
in version 4.2 for the Macintosh. The program was developed by the Symbolic Computation Group at the
University of Waterloo in
Canada to perform computation including integers, rational numbers, polynomials,
tensor manipulation, symbolic and numeric approximation,
indefinite integration, statistics, linear algebra, calculus,
and differential equations.
The program comes with a
library of over 1500 mathematical functions, which you can
modify or extend.
The Mac version of Maple
includes aSession Window
where commands and results
are entered and displayed; a
Text Window, where you develop commands, annotation,
and programs; and aGraphics Window that you can scale
and size.
Maple 4.2 runs on the
Macintosh with at least 1
megabyte of RAM and ahard
disk drive.
Price: $395.
Contact: Brooks/Cole Publishing Co., 511 Forest Lodge
Rd., Pacific Grove, CA
93950, (408) 373-0728.
Inquiry 1117.
continued

Three for the Measure

C

onverting units of measurement from one system to another is always a
pain, especially with the different systems used indifferent parts of the world, and
for various scientific disciplines. The past few months
have seen arush of programs
that use your computer to do
jobs like these. Here are
three:

A

ccording to Geocomp,
SI Plus (Standard International Units Plus) contains
all the unit conversion factors commonly used by engineers and scientists, as well
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as those involved in education, commerce, and design.
SI Plus has over 80 classes of
units, and the company
claims over 70,000 different
conversions are possible. SI
Plus runs on the IBM PC.
Price: $79.
Contact: Geocomp Corp.,
66 Commonwealth Ave.,
Concord, MA 01742, (800)
822-2669; in Massachusetts, (508)369-8304.
Inquiry 1113.
or you Mac users, ConvertUnits is aunit-conversion program that's available in both desk accessory

and HyperCard stack versions. GraphicText Applications claims the program
contains over 1500 different
measurement units.
ConvertUnits runs on any
Mac with at least amegabyte
of RAM. The HyperCard
stack version occupies 242K
bytes and requires HyperCard 1.2 or higher.
Price: Desk accessory or
HyperCard stack, $59.95;
both versions, $74.95.
Contact: GraphicText Applications, 815 Princess Ave.,
Vancouver, BC, Canada V6A
3E5, (604) 255-8077.
Inquiry 1114.

inally, there's UNITize, which is shipped in
both desk accessory and application versions and runs
on the Mac. The program
lets you choose from more
than 150 of the most commonly converted quantity
sets. UNITize also lets you
create your own custom
quantity sets, or create customized versions.
Price: $59.95.
Contact: Rainbow Bridge
Software, Inc., 4243 Hunt
Rd., Suite 210, Cincinnati,
OH 45242, (800) 548-8871;
in Ohio, (513) 984-6861.
Inquiry 1115.

GINA

UNIX
vs. OS/2

Architecture can make or break acomputer system.
Don't make you systems bear the
brunt of massive, monolithic monsters
like Unix or OS/2. Instead, build your
systems with QNX. The lean, efficient
OS that's flexible enough to support
any application.
MULTIUSER, MULTITASKING,
NETWORKING,AND MORE... QNX
is both multiuser and multitasking.
OS/2 isn't multiJser. Unix may be
multiuser and multitasking, but it will
hog ahuge chunk of your hard disk and
system memory. And neither Unix nor
OS/2 can do integrated networking.
QNX, on the other hand, hums along
using ar efficielt 150K of RAM, yet
provides apowerful multiuser, multitasking, and integrated networking
environment.
TRUE DISTRIBUTED PROCESSING.
A QNX-based PC LAN lets any user
share any resource on the network—
programs, data, devices, even CPUs—
without going through the bottleneck
of acertral file server. With QNX you
get mailframe power at micro prices.
ADDED VALUE FOR VARS. QNX is
flexible enough to run on any mix of

PCs, ATs, PS/2s, with or without dumb
terminals. Even diskless workstations
a.-esupported. So whether you start
small or grow to mainframe proportions,
you can easily build and maintain
powerful, fault- tolerant systems without spending afortune on hardware.
REALTIME PERFORMANCE. Only
QNX combines the performance of a
dedicated realtime executive with the
convenience of arich development
environment that includes ahost of
C compiler, full- screen editor,
symbolic debugger, and multiple fullscreen windows.
DOS SUPPORT. For those who need
their daily dose of DOS, QNX allows
aDOS application to run as asingle
task on each PC on the network.
FREE TECHNICAL SUPPORT. While
users of other operating systems have
to cough up hefty fees for support, QNX
developers enjoy free hotline support
and free BBS access. You'll get prompt
answers to your questions and you'll
share ideas and insights with fellow
developers in the QNX community.
It's time to make the move to QNX.

THE ONLY MULTIUSER, MULTITASKING,
NETWORKING, REALTIME OPERATING
SYSTEM FOR THE IBM PC, AT, PS/2,
AND COMPATIBLES
Multiuser

10 (32) serial terminals per PC (AT)

Multitasking 64 (150) tasks per PC (AT)
Networking

2.5 Megabit token passing.
255 PC's and/or AT's per
network. Thousands of users
per network.

Realtime

4,250 task switches/sec (AT).

Message
Passing

Fast intertask communication
across the network.

C Compiler

Standard Kernighan and Ritchie.

Flexibility

Single PC, networked PC's,
single PC with terminals,
networked PC's with terminals.
No central servers. Full sharing
of disks, devices and CPU's.

PC- DOS

PC- DOS runs as aQNX task.

Cost

From US $450.
Runtime pricing available.

For further information or a free demonstration
diskette, please telephone (613) 591-0931.
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WHAT'S NEW
SOFTWARE

•

BUSINESS

With PresentationPro,
PICT files have never looked better!!

Presentations on
the Mac Desktop

Indescribing Vortex,

D

resentationPro runs on
the Mac and is compatible
with Crosfield Design Systems' computer slide-production equipment. You can
create presentations on your
Mac and send the files to a
Crosfield Design Systems design station for enhancements
or to aCrosfield film recorder
for imaging.
The program offers userdefinable formats and stylesheets. You have global control over background colors,
including 10 predesigned
custom backgrounds, plus the
ability to have custom backgrounds created. You can import object-based PICT files
with proportional or random
scaling or positioning.
PresentationPro runs on a
Mac with 1megabyte of RAM.
Price: $295.
Contact: StradeWare Corp.,
12600 West Colfax Ave., Suite
B110, Lakewood, CO
80215, (303) 232-8282.
Inquiry 1123.

OKLAHOMA
FeCIIII•••
Intrust,» Foedeme

PresentationPro works with the Crosfield Design System.

Unix Project
Management
on the Mac

M

icro Planner for the
Macintosh now comes in
aversion that runs under
A/UX, enabling you to take
advantage of the networking,
file sharing, and centralized
storage capabilities of aUnix
host computer system. You can
access data from aUnix host,
create project management

ZIPping around the U.S.
he ZIPwhere programmer's toolkit from Effective Data Solutions helps
you with business chores
such as address processing,
inquiry handling, invoice
processing, shipping and delivery, and sales management.
The toolkit includes a
function library and data file
that let your programs retrieve, check, and manipulate ZIP codes. ZIPwhere
also determines the local
time of any place in the U.S.
or the time difference between any two places. And it
can calculate the distance
between any two points in
the U.S.
Your program specifies
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Organizationware

the name and location of the
ZIPwhere Data File, and
then you have access to all
ZIPwhere functions. The
company reports that a file
with all data items included
requires less than 1 megabyte of storage. A minimumconfiguration file requires
only 53K bytes.
ZIPwhere runs on IBM
PCs running DOS 2.1 or
higher.
Price: $ 139; one update,
$39; two semi-annual updates, $59; four quarterly
updates, $99.
Contact: Effective Data
Solutions, 28225 Agoura
Rd., Agoura Hills, CA
91301, (800) 777-8818.
Inquiry 1122.

modules on the Mac, and
then share the information
with others on aUnix-based
network.
Micro Planner uses the
critical-path method for determining schedules and pinpointing critical deadlines and
potential problem areas within aschedule. Logic diagrams
show the sequence and interrelationships of tasks in aproject. You also have the ability
to select the best use of people,
equipment, and money for
single or multiple projects
using the resource analysis
method.
The program supports
"what-if" analyses and instantly recalculates schedules
and budgets when you revise
your input. You can compare
different what-if scenarios
on-screen.
Micro Planner is also
available in an IBM PC version, and you can use files on
either platform, according to
Micro Planning International.
The Macintosh version runs on
the Mac 512KE, Plus, SE,
and II. The IBM PC version requires Windows and runs on
any PC that supports Windows.
Price: Mac or PC version,
$595.
Contact: Micro Planning International, 235 Montgomery
St., Suite 840, San
Francisco, CA 94104, (415)
788-3324.
Inquiry 1126.

Robotronics coined the term " organizationware." The program is an information
management system that
combines adatabase with software that you use regularly.
The program comes with
two word processors, acommunications program, an import/export utility, and avariety of business-oriented
modules.
Vortex run on the IBM PC
with 640K bytes of RAM and
DOS 3.3 or higher.
Price: $595.
Contact: Robotronics, Inc.,
11103 San Pedro, Suite 107,
San Antonio, TX 78216,
(512) 344-5511.
Inquiry 1124.

ProQube Goes
Three- Dimensional
ormalSoft's new spread1— sheet, ProQube, is the
successor to QubeCalc. The
new three-dimensional spreadsheet provides 512 rows by
512 columns by 512 individual
pages in its worksheet. The
program has the ability to rotate and slice across multiple
sheets, allowing you to view,
enter, and manipulate data
from multiple worksheets on
the same screen.
ProQube also has presentation-quality graphics, which
include the ability to generate
3-axis bar and area charts with
various fonts and colors, according to FormalSoft.
ProQube runs on the IBM
PC with 640K bytes of RAM
and DOS 2.0 or higher.
Price: $247.50.
Contact: FormalSoft, P.O.
Box 1913, Sandy, UT 84091,
(801) 565-0971.
Inquiry 1125.
continued

3X-LINK16
the LAN ALTERNATIVE!

3X-LINK16
HIGH-FLYING
COMMUNICATIONS

A
ll
z t_ej
i emm i

-La

•

1:1'1.1.1.616666..r.r.fi.kirirà

MOM

You have multiple PCs, laptops, PS !2s
ATs. Some 51/4" and some 31/2" computes.
You need to move files between any and all of them... 3X-LINK16 IS FOR YOU.
BESIDES, 3X-LINK16(' allows you to share printers and automate backups.
3X-LINK16 outperforms the competition

3X-LINK1 6,
Your file transfer solution...
• is up and running in seconds.
• connects up to 16 compatible micros through
their parallel ports.
• allows, you to attach your printer through the
same port.
• transfers files at 500,000 bps.
• copies files from remote micros in background,
without interrupting remote programs.
• supports cables up to 400 feet.

In addition, 3X-LINK16...
• automates repetitive file transfers with its
autoscript features.
• allows you to send messages to any connected
PC v‘ith its internal E- Mail system.
• lets you share any connected printer with its
spooling option.

SUMMARY OF FEATURES

3X-LIE1P

Lap-1. ink'

Brooklyn Bodge

Maximum number of PCs linked
Connects to parallel port
Transfer speed ( bps)
Transfers in background
Shares printers in background
Dual window interface
Cable supplied
Automated file transfer
Check space before sending
Internal E- Mail system

16
Yes
500,000
Yes
Yes
Yes
12 Ft.
Yes
Yes
Yes

2
No
115,000
No
No
Yes
6Ft.
No
No
No

2
No
115,000
No
No
Yes
6Ft.
No
No
No

THE CHOICE IS YOURS!
3X-LINK16 comes complete with 3 1/2" and 5 1/4"
software diskettes, parallel connectors, and a 12
foot cable... all you need to connect two PCs for
only $ 199. Additiona' stations can be added for
$139 each.
And you get our 30- day money back guarantee to
insure your satisfaction.
The only thing easier than choosing 3X-LINK16" is
using it.
For more information or to order 3X-LINK16' ,
contact your local dealer or call: 800-327-9712,
or FAX: ( 201) 592-0908, or in N.J.: ( 201) 592-6874

3X- LINK 16

Through parallel port

U

3X-LINK16, PS/2, Lap- Link Brooklyn Bridge are registered trade marks
of 3X- USA, IBM, Traveling Software, White Crane Systems.

3X USA Corp. One Executive Drive Fort Lee N.J. 07024

Phone: ( 800) 327-9712
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Introducing the new small footprint
FlexCache Z-Series.
For fruitful comparisons.
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Compaq and Compaq Deskpro 286. 386s and 20e ore registered trademarks of Compaq Computer Corp. PC-Kvilk is a registered trademark of
Muttisoft Corp. Deskview 386 ea registered trademark of Quarterdeck Office Systems.
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Award
Winning
FlexCache
Architecture.
With ALR's
award winning
design, the Z-Series
incorporates the
most advanced form
of cache management.

It's afruitless
comparison
when
ALR is the
obvious choice.
ALR FlexCache
SX386Z

.4;7

No one compares
with our three
t
year warranty.
ALR § quality is backed by
an unprecedented three year
warranty on all main CPU
boards and afull one year
warranty on entire systems.
We also offer extended
warranty programs and
on-site servicing.

"41e-fr

"
exCache
20386Z

ALR FlexCache
25386Z

And thereS
comparably more.

utility voted PC Magazine§
Editor's Choice.
In addition, Info World§
product of the year,
DESQview 386®, the powerful multitasking and windowing program is included
with the FlexCache Z
systems until May 31, 1989.

Each system includes PCKwik®. The disk caching

For more information on the
FlexCache Z-Series or the

Circle 12 on Reader Service Card (DEALERS: 13)

name of your local authorized
ALR reseller please call:

1-800-444-4ALR

Advanced Logic Research, Inc.
9401 Jeronimo, Irvine, CA 92718
(714) 581-6770 FAX:(714) 581-9240
For our Canadian office: 1-800-443-4CAN
For our UK office: 1-800-444-4ALR
For our Singapore-Asia/Pacific office:
(65) 258-1286 FAX: (65) 258-1285
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WHAT'S NEW
SOFTWARE

•

CONNECTIVITY

DataLAN PC
Network

( lagoon Pareoetars
lotto!! Intercom heron co beer
Notificatio• to Clue eon Muffle

D

lied *Mr
—
skoiltaurette floppy and netuork l'a
bI• peteric Metal°. epee:I-up male
Ilblt erie of Interrupt Vector. 681,6fh
Ladle User IleyietratIon Option
alloys kirplay Progrus I,,NM No-le
Append Node Nooleer to %chine Nam
la tbie machine a DINS Participant?
1of bonds to molt tor Irldp transfers

ataLAN is compatible
with DOS, the IBM PC
LAN Program, and other
MS- NET-compatible network
operating systems, according
to Datapoint. The program
supports Novell record-locking protocols and uses the
NETBIOS application program interfaces. It works with
Ethernet, Token Ring, and
ARCNET.
The program can run
using nondedicated servers. In
addition, Datapoint has also
introduced adedicated server.
The multitasking server can
cache up to 32 megabytes and
supports up to 12 gigabytes.
An unattended network archival server supplies the backup, which supports up to 35
gigabytes of archival storage.
Price: Four-user version,
$595; eight-user version,
$1195; 255-user version,
$1995; dedicated server,
$2495.
Contact: Datapoint Corp.,
9725 Datapoint Dr., San
Antonio, TX 78284, ( 800)
334-9968; in Texas, (512)
699-7000.
Inquiry 1129.

Receiving messages with DataLAN.

Micro- to- Mainframe
File Transfer

W

orking with Digital
Communication Associates' IRMAlink, FT/Express transfers files from IBM
mainframes and IBM PCs
faster than any of its current
file transfer products, the
company reports. The program
comes in two versions: one
supports the VM/CMS operating system, and the other
supports the MVS/TSO operating system.
Price: CMS or TS0 version,
$9000 per CPU plus $ 1800 for

he Mac Mail Gateway
1 lets you send electronic
mail between Macs and PCs
over the Banyan VINESbased Network Mail and
QuickMail. The Gateway
consists of the listener and
the bridge. The listener runs
as aVINES service on Banyan's VINES/386 or 80386based servers. The bridge
runs with the QuickMail Administrator program on a
nondedicated Mac. The two
communicate using the
AppleTalk networking protocol. You can connect Macs
directly to the VINES server
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via Ethernet or through an
Ethernet-to-LocalTalk
bridge.
Banyan reports that the
Gateway is easy to install
and requires no administrator intervention. With the
Mac Gateway, you can also
take advantage of other
VINES mail gateways, such
as SoftSwitch and EasyGate
Fax, according to Banyan.
Price: $795.
Contact: Banyan Systems,
Inc., 115 Flanders Rd.,
Westboro, MA 01581, (508)
898-1000.
Inquiry 1127.

Vaccinate
Your File Server

F

I1(17 lalltkON
CTRt -aLlU111 to keep cha.ge L quit, MC to loll
Select the type of not if ivation you uant to receive fro., the Intercom
program Wan a message has arrived at yo,,r computer.

From Mac to PC and Back

T

: NO
c.l.ÑZIP alai

yearly maintenance license.
Contact: Digital Communications Associates, Inc.,
1000 Alderman Dr., Alpharetta, GA 30201, (404)
442-4000.
Inquiry 1131.

Face-2- Face
E,D ecently, aslew of reFl mote control software
programs have appeared on
the market. Face- 2-Face is another, but this one has the
ability to communicate with
Carbon Copy Plus.
Face-2- Face is written in
assembly language and uses as
little as 65K bytes of RAM
on an IBM PC. The program
comes preconfigured for a
variety of standard modems.
The program was written
with laptops in mind, according to Modem Controls. A
phone book included with the
program has afield for area
codes: You type an area
code, and the phone book
automatically dials the
number.
Price: Host end, $ 149; remote end, $99.
Contact: Modem Controls,
432 North Clark St., Suite
202, Chicago, IL 60610,
(312) 321-0018.
Inquiry 1128.

oundationWare, the
maker of Corporate Vaccine, has avaccine for your
file server. The program,
called Certus, works with
most network operating systems and hardware, according to the company.
When installing aLAN,
the manager uses Certus to
create adatabase of signature
checks of programs approved
for agiven user or workstation. The database then verifies the integrity of all programs before loading them into
memory, FoundationWare
reports.
The program monitors and
audits systems used and keeps
logs of all software use. It
will intercept malicious or accidental attempts to write
damaging information to hard
disks.
The company reports that
Certus is the only product that
can automatically recover
file servers or hard disks from
crashes due to damaged partition tables, boot tracks, File
Allocation Tables, root
directories, and CMOS information. This automatic recovery feature, however, does
not work on Novell file
servers or other file servers
with non- DOS partitioning
and formatting. FoundationWare expects to solve this
problem in afuture version of
Certus.
Price: $495.
Contact: FoundationWare,
Inc., 2135 Renrock Rd.,
Cleveland, OH 44118, ( 800)
722-8737; in Ohio, (216)
932-7717.
Inquiry 1130.
continued

Make your
point without
atrace of
doubt.

With the new
HIPAD PWS
series.

If you've ever used adigitizer, you
probably were surprised that it didn't
do what you thought it would. You
assumed that whatever you picked or
moved or drew on the tablet would
be accurately displayed on the screen
and precisely reflected on output. In
spite of its straight-forward appearance, it didn't take you long to learn
that all digitizers were not created
equal, or accurate, or even easy to use.
Today there's anew line of digitizers
that can meet your expectations. It's
the new HIPAD Plus' series. With
sizes ranging from acompact 12" x12"
to adrafting-size 44" x60:' each model
reflects HI's tradition of price/performance excellence.
Compare, for example, the sleek 9012
and 9018 models (shown below) which
contain HI's exclusive tilt-correction
feature. This unique feature lets you
use the stylus like apencil— no need
to hold it in an awkward perpendicular
position. HI's tablet captures only
the points touched by the tip of the
stylus, so you can make menu selections, create freehand drawings, move
the screen cursor, or edit pixel-bypixel— without atrace of doubt.
If you prefer ahandheld cursor, you'll
find HI's new four- button cursor has
the same pin-point precision. (You'll
also like the way it feels in your hand )
The HIPAD Plus digitizers are
compatible with both your CAD and
graphics systems. Each model processes coordinates rapidly (up to 200
pairs per second) and has aresolution
of up to 2,540 lines per inch. This all
adds up to high performance and
accuracy— and it means you won't be
replacing your tablet to meet the
high-resolution demands of the future.
And, with prices like $495* for the
12" x12" tablet and $ 795* for the 12"
x18" tablet, HIPAD Plus is affordable.
Make your point without atrace of
doubt. For details, call 1-800-444-3425
or 512-835-0900.

HOUSTON
INSTRUMENT
A DIVISION OF AMETEK

-8500 Cameron Road, Austin, TX 78753
suarted retail plea HIM Plus and
Houston Instrument are trademarks of AMETEK. Inc
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CADvance
Upgraded
hree-dimensional capa1 bility, information management, and expanded mechanical and international
engineering features have
been added in the latest version
of CADvance.
Version 3.0 uses Visual
Guidance System's user interface, which makes it possible
to use any three-dimensional
program, according to IsiCAD. The interface also offers
athree-dimensional reference grid, adynamic working
plane, and athree-dimensional cursor that helps you to
see your drawings on-screen
as three-dimensional images.
CADvance 3.0 offers a
two-way link with dBASE II
Plus. This eliminates the
two-step process of converting
CAD files to ASCII, then
ASCII to database, according
to IsiCAD.
CADvance 3.0 runs on the

CADvance 3.0 uses the Visual Guidance System user interface.

IBM PC with 640K bytes of
RAM, DOS 2.0 or higher,
and aCGA or compatible
graphics adapter. The program supports amouse and a
variety of digitizers.
Price: $2995.
Contact: IsiCAD, Inc., 1920
West Corporate Way, P.O. Box
61022, Anaheim, CA 92803,
(714) 533-8910.
Inquiry 1136.

Schematic Editor
for $99
uperCAD is aschematic-entry program that
comes with anetlist generator, alibrary parts builder, and
an ASCII screen editor.
Library part files are categorized according to generic,

CAD on the Mac
lexiCAD is a two-dimensional CAD program for the Macintosh. It is
the first product from the
new Amiable Technologies.
The CAD and drafting
program takes advantage of
the icons and windows environment of the Macintosh.
The program offers unlimited undo/redo features,
a graphical macro builder
for frequently used procedures, and context-sensitive
on-line help and prompts.
You can position tear- off
menu boxes anywhere on the
screen, and customize typefaces, line styles, colors,
symbols, and more.
FlexiCAD cannot accept
scanned images because it
uses object-oriented rather
than bit-mapped graphics. It
does accept input from trac-
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ing tablets and can import
and export PICT files or,
with an optional conversion
utility, DXF files.
The program uses the
cut-and-paste clipboard for
text and image swapping
with desktop publishing
packages.
With FlexiCAD, you can
have up to four drawing files
active at once, and each can
have multiple viewing windows. You can also have an
unlimited number of layers
in each drawing. Drawing
functions include move,
copy, rotate, mirror, scale,
and fill, plus dynamic rubberbanding, and aconstraint
tool that can restrict lines
both to agrid and to angles
that you specify.
The program also offers
Bézier, B-spline, and Cardi-

nal curve commands for
tracing and technical illustration. Other features include auto- dimensioning
with labels in both English
and metric units for linear,
radial, and angular dimensions; user-defined icons;
and the ability to merge
drawings and abort redraws
in process.
FlexiCAD runs on the
Mac II or IIx with at least 2
megabytes of RAM and a
hard disk drive. The program also runs on the Mac
SE with a68881 math coprocessor.
Price: $895; with DXF fileconversion utility, $995.
Contact: Amiable Technologies, 3508 Market St.,
Suite 210, Philadelphia, PA
19104, (215) 222-9006.
Inquiry 1132.

memory, microprocessor,
programmable-logic-device,
and digital-signal-processing
chips. There is also alibrary of
package outlines that assists
you in laying out boards.
SuperCAD is compatible
with narrow and wide-carriage, Epson or IBM-compatible dot-matrix printers. And
you can print A- through Esize pages in low or high
resolution.
SuperCAD runs on the
IBM PC with at least 320K
bytes of RAM, DOS 2.0 or
higher, CGA, EGA, or Hercules graphics capability, and a
Mircosoft-compatible mouse.
Price: $99.
Contact: Mental Automation, Inc., 5415 136th Place
SE, Bellevue, WA 98006,
(206) 641-2141.
Inquiry 1133.

Generic Caters to
Novice CAD Users

T

he CADD Starter Kit,
1 which includes Generic
CADD Level 2, gives users a
workbook tutorial, Generic's
Basic Home Design symbol
library, and tutorial and sample drawings—all bundled together to offer acomplete introduction to drawing and
drafting.
The beginner will learn to
create floor plans, elevations,
product drawings, and alterations with the Starter Kit. You
can also create flow charts,
graphics, presentations, organizational charts, forms, and
flyers.
The CADD Starter Kit
runs on the IBM PC with 384K
bytes of RAM, DOS 2.0 or
higher, and agraphics card.
Price: $ 159.95.
Contact: Generic Software,
Inc., 11911 North Creek
Pkwy. S, Bothell, WA
98011, ( 800) 228-3601; in
Washington, (206) 487-223j.
Inquiry 1134.
continued

Produce Programs in aFlash
With Smalltalk-80, the Best in
Object-Oriented Technology.

It's amazing.
In just afew years, object-oriented technology
has become an overwhelming favorite. Witness the
success of graphical user interfaces. But what's
the best envircument for developing these objectoriented programs?
Fortunately, that's no mystery. It's the
Smalltalk-80"' program development environment
from ParcPlace Systems. Pioneers of objectoriented technology.
We deliver the most complete, fully-integrated
system available, with everything you need to
quickly and easily develop and implement programs. Including alibrary of reusable code modules. Browsers, inspectors, and debuggers. Text
and graphics editors. Online assistance. Dynamic
cross referencing. And much more.
In fact, Smalltalk-80 is so comprehensive,
Byte Magazine ( 1/89) felt compelled to rave, it"...
includes everything you need for program development. Everything. And all the goodies are honestto-God fully integrated."
Even better, Smalltalk-80 gives you true portability. Write programs on aume workstation
and deliver them directly on DOS and MAC OS
machines. Or vice versa.
To make sure you start fast and stay productive,
we provide the best tech support in the business.
Including training, documentation, a hotline,
and more.
For details on Smalltalk-80, write:
ParcPlace Systems
1550 Plymouth Street
Mountain View, CA 94043
Call 1-800-822-7880, ext. 20; in California,
415-859-1000, ext. 20. Or use E-Mail. Our address:
info@parcç lace. corn.

When you see what it can do, you won't
believe your eyes.

Ego
ParcPlace
Smalltallc-80 is atrademark of Parcflace Systems, Inc. UNIX is aregistered trademark of AT&T. © 19Ea ParcPlace Systems, Inc.
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Assistance
for Quattro Users

Q

uattro-Assist 1.0 is a
tutorial for Borland's
Quattro. It works in conjunction with the Quattro user's
manual and covers data entry, spreadsheet functions,
graphing, macros, and
printing.
The tutorial was created
with Instant Replay and is
actually asimulation of the
Quattro program, letting you
work directly with Quattro in
acontrolled environment.
Price: $79.95.
Contact: Nostradamus, Inc.,
3191 South Valley St., Suite
252, Salt Lake City, UT
84109, (801) 487-9662.
Inquiry 1140.

A Model Language

M

odel is ahigh-level object-oriented engineering
language, according to its
manufacturer. It is designed to
provide solutions for realtime distributed process simulation and control.
The language consists of
math, logic, process control,
man-machine, alarm, file
management, and program
control algorithms. Options
include steam tables, front-end
drivers, and LAN local/
remote system control.
Model comes with anatural-language interface preprocessor, acompiler, ascreen
display generator, and support
utilities.
To run Model, you need an
IBM PC with at least 384K
bytes of RAM. A math coprocessor, color screen, and
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hard disk drive are
recommended.
Price: $395.
Contact: Model Software, 52
Curtis Court, Broomfield, CO
80020, (303) 469-0826.
Inquiry 1119.

1m.
The Hunt for the
Cursor Has Ended
I fyou're spending too
much time looking all over
the LCD screen of your laptop for the cursor, the NoSquint Laptop Cursor from
SkiSoft is amemory-resident
utility that may brighten your
day—as well as your cursor.
The software slows down
the blink rate of the cursor.
Since the cursor is controlled
by hardware, the software has
to take control.
The No-Squint Laptop
Cursor uses about 1K byte
of RAM and runs on DOSbased laptops.
Price: $39.95.
Contact: SkiSoft Publishing
Corp., 1644 Massachusetts
Ave., Suite 79, Lexington,
MA 02173, (617) 863-1876.
Inquiry 1138.

Automatic Page
Reader
II sing intelligent page
analysis, ReadStar VI lets
you convert hard copy into an
electronic file regardless of
multiple column structure,
graphical images, varying
fonts, and portrait or landscape format, according to
Inovatic.
ReadStar VI uses amathematical modeling algorithm to
analyze character shapes
globally. The program recognizes normally contrasted
characters from 4to 20 points.
It can also read extended
ASCII text, proportionally

•

OTHER

spaced characters, and
kerned text, along with foreign
characters, stylized fonts,
near-letter-quality print, boldface, italics, and underlined
text.
Inovatic reports an accuracy rate of 99.9 percent and
claims that ReadStar VI recognizes text at arate of 4500
characters per minute. The
program outputs ASCII text.
The program runs on the
IBM PC with 640K bytes of
RAM, DOS 3.0 or higher,
and ahard disk drive. It is
compatible with most scanners, according to the
company.
Price: $2495.
Contact: Inovatic, 1911
North Fort Myer Dr., Suite
708, Arlington, VA 22209,
(703) 522-3053.
Inquiry 1137.

Macro Collection
for R:Base Users

R

Macros is acollection
of over 60 utilities and
techniques for automating
common R:Base database
tasks. These include abasic
library of reusable code, instructions for their use, and
tips from programmers who
designed the applications.
R:Macros is divided into
five sections: ready-to-use
macros, database and application utilities, forms and report utilities, tips and techniques, and financial macros
and templates.
The program runs on the
IBM PC with at least 456K
bytes of free RAM and DOS
3.1 or higher.
Price: $99.
Contact: Microrim, 3925
159th Ave. NE, P.O. Box
97022, Redmond, WA
98073, (206) 885-2000.
Inquiry 1141.

The Repair
Engineer's Clone
I nstead of boxing up and
shipping your broken PC off
to the repair shop, you can
fix it yourself with an interactive guidance system from
Cess Computers. Compu-Fix
for Generic PCs runs on a
separate, working machine,
and offers trouble-shooting
techniques and diagnostics to
help you repair your malfunctioning system.
The program takes you
through steps, instructing you
to perform simple actions
and then querying you to determine the result of that action.
This process continues until all
malfunctioning parts are
properly identified and the
unit is repaired.
Instructions are displayed
on-screen. The program is
menu-driven, and repair actions and results are described
in the form of yes/no questions. At the end of arepair
session, the program produces an audit report summarizing the actions taken,
which parts are in working
condition, which parts need
replacing, and the actions
taken to verify that these
parts need replacing.
The company reports that
you don't need any experience
with computer repair, although it helps if you can recognize basic computer parts.
The program works to repair most DOS-based systems,
including those with 8086-,
8088-, 80286-, and 80386based microprocessors. Cess
reports that it works on laptops
as well.
Price: $499.
Contact: Cess Computers,
One Kendall Sq., Cambridge,
MA 02139, (800) 888-2377;
in Massachusetts, (617)
494-4770.
Inquiry 1139.

MANCHESTER

EQUIPMENTCOMPANY

&NEC

TH POWERMATE PORTABLE OFFERS MORE YET COSTS LESS
AT COMPATIBILITY • OUTSTANDING PERFORMANCE
NEC QUALITY & DEPENDABILITY • ATTRACTIVE PRICING
EXCELLENT FEATURES NOT AVAILABLE ELSEWHERE
Now you can have aportable computer that makes sense.
The PoweWate Portable gives you all the functions and
power of a full-size desktop computer in a compact
transportable package. We CHALLENGE you to find
another portable that provides all these features.
•8/10 MHz 80286 •
Processor
•640K RAM
•
•Backlit LCD
•720K, 31
/"Floppy •
2
•20 MB or 40 MB •
Hard Disk •

CD
ede

Expansion Slot for •
a Modem
2AT- Compatible •
Expansion Slots
Parallel Port •
Serial Port •
MS-DOS 3.2 •

Model H701
20M BHard Disk

RGB Color Monitor
Port ( Supports EGA)
51
/"Floppy Drive
4
Interface
Clock/Calendar
GW-BASIC
More

Model H702
40MB Hard Disk

LEASING AVAILABLE
ALL SYSTEMS TESTED BEFORE DELIVERY

POVIERMATE PORTABLE

Authorized NEC Computer and Printer Dealer

''The Computer ,Supply and Equipment EAperts"

50 MARCUS BOULEVARD • HAUPPAUGE, NEW YORK 11788

(516) 435-1199 3 ( 516) 434-8700

New York City
(212)629-6969

arcie 505 on Reader Service Card

MI

Ft Lauderdale
( 305) 491-7660

Tampa
( 813) 962-8088

Boston
( 617) 739-1555
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AmiForum Goes
to the Big Apple

T

he second in aseries of
I Amiga forums will be
held at the Marriott Marquis
in New York City from March
3to 5. According to the
show's sponsor, AmiExpo.
AmiForum is an opportunity
designed for local developers
of desktop video, productivity, entertainment, and business software to reap the benefits of the AmiExpo, but in a
regional format. The forum
will also include an expanded
schedule of classes in Amiga
programming, graphics, animation, and desktop video
production.
Tickets for AmiForumNew York will be available at
the door. Master classes,

NEW

YORK

limited to 40 people per class,
will cost $50.
Price: $ 15 for one day; $20
for two days; $25 for all three
days.
Contact: AmiExpo, 211
East 43rd St., Suite 301, New
York, NY 10017, ( 800) 3226442; in New York, ( 212)
867-4663.
Inquiry 917.

Vermont Tests
New Conferencing
Service

C

omputer users in Vermont now have access to a
conferencing system called
Info- Look that lets users access local, national, and
worldwide information
services.
Anybody with acomputer/

•
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ENGLAND

modem setup and aNew England Telephone Calling Card
can get access, afirst for New
England and probably the
U.S., claimed aNew England
Telephone spokesperson.
Billing is handled through the
Calling Card with areference
to " data services," another
first for aBell Operating
Company, although Regional
Bell Operating Companies
(other than New England Telephone's parent, NYNEX)
have offered similar services
through subsidiaries other
than Bell Operating Companies.
This is also the first time a
Regional Bell Operating Company subsidiary has written
the code for the host mainframes. The software was
written by the NYNEX Science and Technology subsidiary for computers in Boston,
New York, and Paris.

When the user dials up the
Burlington, Vermont, telephone number, the call is
transferred via X.25 transmission lines to one of the three
computers.
Directory charges are 5
cents per minute, with rates
varying depending on
whether the customer wants to
order cheese from Cabot's
Creamery in Burlington or
download information from
American CitiNet's service in
Boston.
If the trial goes well in
Vermont, the spokesperson
said, the next cities to be included in the trial will be Boston and New York.
Contact: New England Telephone, 800 Hinesburg Rd.,
South Burlington, VT 05402,
(802) 863-0692.
Inquiry 918.
continued

INFINITE STORAGE FOR YOUR
LAPTOP/DESKTOP COMPUTER
The new EXPORT PORTABLE hard disk driws offer
high speed (29 ms) access to 20, 30, 40, or ewn 80 Mb.
of data in aremovable module. You'll never run out of
space. And if you've got an XT or AT, our
BridgeCardTM allows direct connection to the
EXPORT drive in seconds.

EXPORT is recommended by laptop manufacturers
for use with....

With EXPORT you get:
•high performance external storage
•high speed file transfer device
(no need for expensive "bridge" software)
• fast disk-to-disk Backup
•computer failure insurance
•removable disk for easy expansion

....and they are also
compatible with

The lightweight (2lbs.) EXPORT has asecure straphandle leather case making transport easy and safe. The
60 G non-operating shock tolerance insures data integrity,
as does the automatic head parking feature. A battery
option is also available.
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•Toshiba ( all except T1000)
•IBM Convertible
•Tandy 1400LT
•Zenith 7171

•Pqr (using jr I/F kit)
•AT/XT (using Bridg•eCiudim)
•APPLE Macintosh
So if your laptop or desktop (or both) needs more high
speed storage, or you need to transfer files and backup
data easily, call us, or write to:
SYSTEMS PERIPHERALS CONSULTANTS, INC.
7950 Silvenon Avenue, #107, San Diego, CA 92126

(800) 345-0824 (819) 893-8611 In CA

BOSTON UNIVERSITY CORPORATE EDUCATION CENTER

Seminars in
Computer Science
and Software
Engineering
Spring 1989
Programming Languages
Introduction to Programming
in C; April 19-21
Advanced C — Data
Structures; April 10-12
C+ + and Object-Oriented
Programming; April 24-25
Common Lisp Programming;
April 12-14
OPS-5 Programming;
April 13-14
Introduction to Prolog
Programming; April 19-21

Project Management:
Managing the Design of the
User Interface; May 8
Software Project Management;
May 1-2
Establishing an Effective
Software Quality Program;
May 15-16
Ethics in Technical
Professions; May 10
Writing Effective
Documentation; May 17-19

Seminars in Data
Processing
Spring 1989
IMS/VS Data Communication
Interface and
Relationships; April 10-14

Introduction to Modula2
Programming; May 10-12

Structured Methods for
System Analysis & Design;
April 24-28

Unix
Introduction to UNIX;
April 3-5

DB2 Application
Programming & Design;
May 1-5

UNIX System: Application
Programming; March 30-31

ICF Catalog: Structure &
Theory; May 3-5

X Window System; May 17-18

SQL/DS Application
Programming; May 8-11

Hypertext
Hypertext: A New Way of
Accessing & Organizing
Information; April 24-25
Data Communications
Internetworking with TCP/IP;
April 4-5
PC Networking; May 31-June 2
Database Management
Relational Database
Concepts; May 1-3
Relational Database Using
4GL and Application
Generators; May 4-5
Software Engineering
Estimating Software Costs;
April 3
RealTime Systems:
Information Analysis/
Modeling; April 3-4
Real-Time Systems: Dynamic
Analysis and
Specifications; April 5-7
Software User Interface
Design; April 26-28

Circle 515 on Reader Service Can!

First Annual

Seminars and Conference in

Object-Oriented Programming
Get the scoop on Object-Oriented Programming — considered the
"software of the 1990s" by industry experts.
Presented by The Wang Institute of Boston University and the Journal of
Object-Oriented Programming
June 12-14, 1989 — at the Wang Institute of Boston University
This intensive, 3-day conference brings together educational seminars and
easy-to-follow tutorials with informative product demonstrations and presentations from OOP's leading vendors. Here are just afew of the sessions...
•OOP by contract in Eiffel
•Art introduction to C+ +
•LISP based on 00P
•Object-Oriented Programming
Using C + +
•Introduction to Smalltalk
•00P in the NeXT computer with
• ... and many more
Objective-C
Call for more irformation today: 508/649-9731

AS/400 Communications
Programming Workshop;
May 3I-June 2

FOCUS Report Writer;
May 15-16

Introduction to COBOL
Programming; March 27-31,
June 5-9

VSAM Record Management &
PerformanceConsiderations;
June 5-7

Advanced COBOL
Programming; April 3-7,
June 12-16

Advanced PL/I Programming;
June 5-9

Design, Debugging and
Testing; April 10-14,
June 19-23

The New PL/I; June 12
AS/400 Overview;
April 24-26
AS/400 Workshop for the
System/38 User;
April 27-28
AS/400 Application
Development Workshop;
May 1-5
AS/400 Control Language
Workshop; May 8-12
AS/400 Introduction to RPG;
May 15
AS/400 RPG Programming
Workshop; May 16-19
AS/400 COBOL Programming
Workshop; May 22-26

IBM OS Job Control Language
iJCL) and Utilities;
April 25-28
Introduction to IMS/DB;
May 1-4
Ads anced IMS/DB;
March 6-9, May 8-11
IMS/DC Data Communication
Facility for IMS Using the
DL/T Language; March 13-15,
May 15-17
IBM SNA ( System Network
Architecture); March 15-17,
May 17-19
CICS/VS Command Level
Applications; March 20-24,
May 22-26

For more information call:

508/649-9731
YES! Iwould like more information rtgarding:
-

Spring Seminars

-

Seminars and Conference
on Object-Oriented
Programming

NAME
ADDRESS
CITY
ZIP

STATE

Boston University
Corporate Education Center
72 Tyng Road
Tyngsboro, MA
01879

1839;1989
BOSTON UNIVERSITY
SESQUICENTENNIAL

Attn: Special Programs
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Interface ' 89 Plus
Interface,

the show dedicated to the latest developments in the computer and
communications industry, will
emphasize voice and image
transmission with minicomputers, mainframes, and
microcomputers this month.
Now in its seventeenth year,
the show has traditionally
featured communications
products such as modems,
MUXes, and network hardware and software.
Robert Allen, chairman
and chief executive officer of
AT&T, is scheduled as the
keynote speaker for Interface
'89 Plus, according to the
show sponsor, The Interface
Group.
Many conferences are

NEW

YORK

scheduled, covering the following topics: LAN design
and implementation, multivendor connectivity solutions, open-network architectures, the economics of
telecommunications, IBM/
DEC integration, and LAN
servers and operating systems.
Other topics to be discussed are large-scale procurement, financial information
services, high-speed LAN applications, SQL and distributed database technology,
ISDN, international networking, private integrated digital
networks, and computer integrated manufacturing.
The first day of the show is
dedicated to conferences only.
The show will be held at the
Jacob J. Javits Convention Center in New York City from
March 13 to 16.
Price: $350 for all confer-

•

NEW

ENGLAND

ence sessions and exhibits;
$205 for one day of conferences and exhibits; $ 35 for exhibits only; $7.95 per conference cassette.
Contact: Registrations
Dept., The Interface Group,
300 First Ave., Needham,
MA 02194, (617) 449-6600.
Inquiry 887.

Al SIG

T

he Data Processing
I Management Association
(DPMA) has formed anew
AI special- interest group (SIG)
that focuses on the commercial applications of knowledgebased expert systems and
other areas of emerging AI
technology, according to the
SIG's president.
The group supports na-

tional and local programs that
bring AI experts together,
actively support member education, and foster the growth
of these technologies. The
members of two regions also
conduct monthly meetings.
The membership fee for
the SIG is $ 12 and includes a
subscription to amonthly
newsletter, scheduled to start
publication this month, and
educational support. The
DPMA currently has more
than 30,000 members. Other
DPMA SIGs include office
systems, computer security,
telecommunications, education, certification, and
microcomputers.
Contact: Eliot Weinman,
President of SIG- AI, 560 Lincoln St., P.O. Box 7354,
Worcester, MA 01605, (508)
856-0110, ext.3646.
Inquiry 911.

GET JETS!!
HP PRINTERS AT GREAT PRICES

LASERJET SERIES II
LASERJET IID

THE NEW
STANDARD
•DUPLEX PRINTING
•ENVELOPE TRAY
•DUAL BINS
•300 DPI GRAPHICS
•7.4 P/M DUPLEX
•8P/M SIMPLEX

LASER QUALITY
OUTPUT
•MULTIPLE FONTS
•HIGH RESOLUTION
GRAPHICS
•240 CPS DRAFT
•120 CPS LETTER

SALES-SUPPORT
SCANJET

SERVICE- LEASING

V1/ESTWOOD

COMPUTER CORPORATION

HEWLETT
PACKARD
%NE-4
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1-800-221-1127

203-932-6383

212-662-0600

215-639-4898

201-376-4242

301-273-5950

617-965-7590
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INDEPENDENT STORE IN NYC DEDICATED
TO II311P PC SOFTWARE AND PERIPHERALS ONLY
If We Don't Have It, It's Probably Not Worth Having.
STORE HOURS: 9:00 A.M.-5:30 P.M. E.S.T. MON.-FRI.
SATURDAYS: 10:00 A.M.-4:00 P.M.
Terms, Conditions and Prices May Differ In Our Store.
CORPORATE

ACCOUNTS

WELCOMED.

PC LINK CORP. 29 WEST 38TH STREET. 2ND FL., NEW YORK, NY 10018

CALL

TOLL FREE 1-800-221-0343

FOR ORDERS ONLY

1,,,,u,,,,,..2,(!eatelinat.hisnalazedleeitvdeortis1.-31,
iim is eRegistered Trademark of IBM Corp.

IN NEW YORK CALL

FOR ORDERS & INQUIRIES

1-212-730-8036

THIS MONTH'S (Choose Your Favorite Data Base) SPECIALS-MARCH 1st through 31st
ASHTON-TATE
DBASE IV ( In Store Only)

469.00

NANTUCKET.
CLIPPER ( Summer 87)

BUSINESS SOFTWARE
ASHTON-TATE
dBASE IV ( In Store Only) ... ... ... ... ... 469.00
MULTIMATE ADVANTAGE II ... ... ... ...
CALL
BORLAND INT.
EUREKA . .._...
_ ... ... ... ... ...
99.00
ANSA PARADOX V2.0 ... ... ... ... ... 459.00
PROLOG 1.1 ... ... ... ... ... ... ... ...
69.00
SIDEKICK PLUS --------------------- 149.00
TURBO BASIC --------------------69.00
TURBO C 2.0 ... ... ... ... ... ... ... ... 105.00
TURBO PASCAL 5.0 ... ... ... ... ... ... 105.00
159.00
QUATTRO ------ --- -----------------CHIPSOFT TUBO TX ( Personal) . ...
55.00
CHIPSOFT TURBO TAX Professional) ...
CALL
CLARION SOFT. CLARION Personal ... 129.00
CLARION SOFT. CLARION Professional
595.00
CLEAR SOFT. CLEAR ( CHART cBASE CODE) CALL
CONCENTRIC DATA
R & R REPORT WRITER FOR DBASE 111+ 139.00
CROSSTALK COMMUNICATIONS
CROSSTALK MK.4 ... ... ... ... ... ... 109.00
CROSSTALK XVI 3.6 ... ... ... ... ... ...
85.00
REMOTE 2 ... ... ... ... ... ... ... ... 109.00
FOX SOFTWARE
FOX BASE PLUS V 2.1 ... ... ... ... ... 195.00
FOX BASE+ MULTIUSER _. .. _. .. 379.00
GREAT PLAINS. ACCOUNTING PACKAGES CALL
JAVELIN SOFT. JAVELIN -----------69.00
KORTEK. FREEWAY ADVANCED ... ...
79.00
LOTUS DEV. CORP.
LOTUS 1-2-3(SOLD IN OUR STORE) ... 329.00
SYMPHONY ( SOLD IN OUR STORE) ... 479.00
AGENDA ( SOLD IN OUR STORE) ._ ... 295.00
MECA. MANAGING YOUR MONEY 5.0
139.00
MERIDIAN. CARBON COPY PLUS ... ... 139.00
imam PRO
WORDSTAR 2000+ REL.3 ... ... ... ... 249.00
WORDSTAR PROFESSIONAL REL.5 ... 189.00
MICROSOFT
CHART V 3.0 ... ... ... ... ... ... ... ... 295.00
C COMPILER _. ... ... ... ... ... ... 309.00
FORTRAN COMPILER ... ... ... ... ... 309.00
MACRO ASSEMBLER ... ... ... ... ... 119.00
EXCEL ... ,..
... ... ... ... ... ... ... ... 299.00
PROJECT _. ... ... ... ... ... ... ... ... 349.00
QUICK BASIC ... ... ... ... ... ... ... ...
79.00
QUICK C ... ... ... ... ... ... ... ... ...
79.00
WINDOWS _ ... ... ... ... ... ... ... ...
79.00
WINDOWS 366
.. ... ... ... ... ... ... 145.00
WORD VERSION 4..0 ... ... ... ... ... ... 209.00
WORKS _. . _ . _. . . ...
_ ... ... 109.00
MONOGRAM.KLLARS% SENSE
_
... ... 109.00
NANTUCKET. CLIPPER ... ... ... ... ... 449.00
OWL INT. GUIDE 2.0 ... .. . ... ... ... 159.00
QUARTERDECK. DESQ VIEW 2.2 _. ...
89.00
S8T. ACCOUNTING SOFTWARE (Sold WI Store)
CALL
SSC. SOFTWARE BRIDGE ... ... ... ... 129.00
STSC
APL'PLUS V 7.0 ... ... ... ... ... ... ... 649.00
STATGRAPHICS ... _. _. ... ... ... ... 649.00
SOFTWARE GROUP. ENABLE OA ... ... 399.00
SOFTWARE PUBLISHING
HARVARD TOTAL PROJECT MANAGERIII 349.00
FIRST CHOICE _. ___ ... ... ... ...
99.00
PROFESSIONAL FILE/PLAN ea ... ... 159.00
PROFESSIONAL WRITE ... ... ... ... ... 139.00
SYMANTEC.Q&A 3.0 ... ... ... ... ... ... 259.00
WALLSOFT
THE Ul PROGRAMMER ... ... ... ... ... 199.00
THE DOCUMENTOR ... ... ... ... ... ... 199.00
WORDPERFECT CORP
WORDPERFECT V 5.0 ... ... ... 259.00
WORDTECH SYSTEMS
D B XL _. .. _. _ _. . . ... ... ...
95.00
QUICK SILVER DIAMOND ... ... ... ... 369.00
XYQUEST.XY WRITE III+ _ ... _. ... 349.00
GRAPHIC & DESK TOP PUBLISHING
ALDUS. PAGE MAKER (Sold in Store only).
CALL
ASHTON TATE
CHART/DIAGRAM/SIGN MASTER ... ...
CALL

449.00

MICRORIM.
R:BASE FOR DOS

BRIGHTBILL-ROBERTS
SHOW PARTNER ... ... ... ... ... ... ... 69.00
SHOW PARTNER FIX ... .. ... ... ... ... 249.00
DIGITAL. GEM DRAW PLUS. ... ... ... ... 175.00
LOTUS DEY. FREE LANCE+(Soio In Store)
359.00
MICROGRAFX.WINDOWS DRAW ... ... 229.00
SOFTWARE PUBLISHING
HARVARD PRESENTATION GRAPHICS
295.00
XEROX. VENTURA VERSION 2.0 ... ... ... CALL
XEROX. VENTURA Professional Extension
CALL
Z SOFT. PC PAINTBRUSH + _. _. ... ... 99.00
Z SOFT. PUBLISHER PAINTBRUSH ... ... 179.00
UTILITIES
CORE INT. CORE FAST ... ... ... ... ... 119.00
EXECUSYSTEMS.XTREE PRO ... ... ... 79.00
FIFTH GENERATION. FAST BACK+ ------ 12900
FUNK SOFT. SIDEWAYS 3.2 ------------ 59.00
MICROLYTICS. GOFER ... ... ... ... ... 49.00
NORTON. UTILITIES V 4.5 _. _. ... ... 59.00
NORTON. UTILITIES ADVANCED 4.5 ... 99.00
SOFT CRAFT. LASER FONT ... ... ... ... 149.00
TRAVELING SOFT. LAP- LINK . . _. ... 89.00
GRAPHICTABLETS,KEYBOARDS,MICE
DATA DESK. TURBO KEYBOARD ... ... 139.00
LOGITECH.HiREZ MOUSE (Bus Version)
85.00
LOGITECH. C7 PUBLISHERS MOUSE ... 99.00
MICROSOFT. SERIAL OR BUS MOUSE
105.00
PRINTERS
BROTHER. M-1709 240 CPS PAR/SER ... CALL
HEWLETT-PACKARD. LASERJET IID (New) CALL
HEWLETT-PACKARD. DESKJET ... ... ... CALL
HEWLETT-PACKARD. PAINTJET _. ... ... CALL
OUTPUT TECH. OT-850XL 850 CPS ... ... CALL
TOSHIBA.P351SX ... ... ... ... ... ... ... 995.00
TOSHIBA. P321SL .. _. ... ... ... ... ... 499.00
HP LASER ACCESSORIES
BITSTREAM.FONTWARE (
SOFT FONTS) 169.00
HEWLETT-PACKARD
FONT CARTRIDGES
(A,C,D,E,G,H,) ea. _ ... _ ... ... ... ... 129.00
(B,F,J,K,L,M,N,P,Q,T ;11,V,W,X,Y) ea. ... ... 219.00
(FLZ) ea. .' ... ... ... ... ... ... ... ... ... 295.00
SOFT FONTS ea. .. _ .. ._ _. ... ... 159.00
MEMORY FOR LASÉRJET 8ONLY
1MB/2MB/4MB MEMORY BOARDS _. ... CALL
IQ ENGINEERING. SUPER CARTRIDGE 599.00
'Emulates 23 HP font cartridges (Tow of 55 FonWIMAGEN. PC Publisher Kit adds DDL, HP-GL &
PostScript to HP Laserjet printers. Emulates
15 HP Cartridges, HP 7470/7475 pen plotters.
Diablo 630, Epson MX-80/FX-80, & more,
Comes with 30 ( 1to 254 point) Fonts, 2Mb Ram
PC Publisher Kit for HP Laserjet II ...
1595.00
INTEL VISUAL EDGE ... ... ... ... ... ... CALL
MONITORS
AMDEK. 1280 MONITOR ... ... ... ... ... 739.00
AMDEK. 410A MONITOR ... . . ... . . 179.00
Elite Business. Design VIEW/191t28.
6x1024i 1595.00
PGS. MAX- 12 ( MONO MONITOR) ... .
179.00
PGS.ULTRASYNCH EGA MONITOR ..... 539.00
N E C. MULTISYNC II EGA . .. ... ... -. 599.00
SONY. CPD-1302/CPD-1303 MULTISCAN EGA CALL
WYSE. 700 1280X800 HI RES. MONITOR 789.00
MODEMS
EVEREX.EVERCOM 1200 ( Internal) ... ... 109.00
EVEREX.EVERCOM 2400 ( Internal) ... ... 199.00
HAYES. SMARTMODEM 2400 ... - ... 499.00
HAYES. SMARTMODEM 1200 ... ... ... 299.00
HAYES.1200B+SMARTCOM II ... ... ... 299.00
HAYES.2400B+SMARTCOM II ... ... ... 499.00
MIGENT.1200 POCKET MODEM ... ... 139.00
MIDI PRODUCTS
MUSIC QUEST
MID Co- processor Card ... _ ... ... ... gam)
Starter System+ ... ...••• .•. ... ... ... ... 169.00
Starter System _. . .. ... ... ... ... .. . ... 145.00
TWELVE TONE SYSTEMS
CakeWalk 2.0 Sequencer ... ... ... ... ... 89.00
DISKDRIVES
MINISCRIBE. 3085 70Mb hard disk for AT
859.00
MINISCRIBE- 3053 40Mb hard disk for AT
479.00
PLUS DEV. Passport 20 or 40MB ... ... ..
CALL

459.00

FOX SOFTWARE.
FOXBASE+ ( Sinale User)

195.00

SEAGATE. ST-225 20MB With controller
289.00
SEAGATE. ST-251-1 40MB FOR AT
479.00
SYSGEN.QIC FILE 60 EXT.BACKUP
859.00
SYSGEN.BRIDGE FILE ... ... ... ...
349.00
SYSGEN.BRIDGE TAPE ... ' .. ...
549.00
TOSHIBA. 3 1/2" & 5 1/4' Drives ...
... CALL
EXPANSION BOARDS
64K 15ONS RAM CHIPS ... ... ... ...
... CALL
256K 15ONS RAM CHIPS ._ ._ ...
... CALL
HERCULES. MONO GRAPHICS PLUS
199.00
INTEL. ABOVE BOARD PS/286512K
459.00
VIDEO 7. VEGA DELUXE ... ... ...
199 00
VIDEO 7. VEGA VGA _ . _ .. ....
295.00
VIDEO 7. FAST WRITE VGA 8 or 16 Bit
499.00
VIDEO 7. V- RAM VGA 8 or 16 Bit ...
599.00
NETWORKING
INVISIBLE.NETWORK 200 ... ... ...
269.00
SERVERTECHNOLOGY
EASYLAN STARTER KIT FOR 2 PC'S
179.00
EASYLAN EXPANSION KIT FOR 1PC'S ... 79.00
SCANNERS & FACSIMILE
DEST. PC SCAN 2020 ... _. ... ..
Includes Interlace, TextPac and PubsPac.

1695.00

COMPUTERS
PC LINK
386A MODULE I. 16MHZ, 1MB 32 BIT RAM,
ONE 1.2MB DRIVE .. ... _ . ... _. ._ 2195.00
386A MODULE 11. 16MHZ, 1MB 32 BIT RAM,
ONE 1.2MB DRIVE, 40MB HARD DISK
2695.00
386A is a XT type chassis, can accommodate AT
size adapters, FCC CLASS A APPROVED.
386B MODULE1. 16MHZ, 1MB 32 BIT RAM,
ONE 1.2MB DRIVE .. ... _ . '.. _. _ 1995.00
3860 MODULE11. 16MHZ, 1MB 32 BIT RAM.
ONE 1.2MB DRIVE. 40 MB HARD DISK
2495 .
00
386-20 MODULE1. 20MHZ, 1MB 32 BIT RAM,
ONE 1.2MB DRIVE .. .. . _. . .. . 2495.00
386-20 MODULE11. 20MHZ ,..1MB 32 .
BIT RAM,
ONE 1.2MB DRIVE, 40MB HARD DISK
2995. 00
MICROSOFT MS-DOS 3.3' ... ...
... 85.00
MICROSOFT MS-DOS 4.01' ._ ._
... 95.00
'When purchased with any PC LINK Computer.

SPECIAL
When you buy any PC LINK 386 Module Il,
you can buy Hewlet-Packard Laserjet Senes II
with toner

for only

... ... ... ... ...

1629.00

3868 & 386-20 are aAT type chassis.
STANDARD FEATURES FOR PC LINK 386 .
CHASSIS CAN ACCOMMODATE UPTO FIVE
1/2 HEIGHT DEVISES (3 are accessible),
HARD/FLOPPY CONTROLLER WITH CABLES,
101 ENHANCED KEYBOARD. SERIAUPARALLEL
PORTS. BATTERY BACK REAL TIME CLOCK,
ONE YEAR WARRANTY , FCC CLASS B
APPROVED.
TOSHIBA
T1000 512KB ONE 3 1/2" DRIVE 4.77MHz
T1200HB 1MB 20MB HD. ONE 3 1/2" DRIVE
T3 100/20 640KB ONE 3 1/2", 20MB HD ...
T5100 2MB RAM ONE 3 1/2", 40MB HD ...
WYSE
PC 386 ( 16MHz) ZERO WAIT- STATES 1MB
RAM,1.2MB DRIVE,KEYE3OARD,MS DOS 3.2
(8MHz) MODE,SERIAUPARALLEL PORT ...

CALL
CALL
CALL
CALL

CALL

HAUPPAUGE COMPUTER WORKS.
Upgrade your IBM/PC or IBM/XT with this
complete special priced kit to true 386 16MHz
zero wait state.
Complete Upgrade Kit includes. IBM/PC or IBM/XT
Replacement Motherboard, 200 Watt Power Supply.
16 Bit NCL hard/floppy controller with cables,
1.2 Mb Toshiba 5 1/4" floppy drive.
COMPLETE ... ... ... ... ... ... ...
1995.00

TERMS AND CONDITIONS
We reserve the right to repair, replace or return to manufacturer for repair, all goods acknowledged faulty or damaged on receipt by customer. Customer Must Call For
Return Authorization Number Before Returning Any Goods. Prompt attention will be given to all damaged and faulty returned goods. Any goods returned for credit are
subject to 20% restocking charge, plus shipping charge. No Returns For Credit On Any Software. Customer must deal directly with the manufacturer if the customer
finds any false claims made by the manufacturer. All goods are shipped VIA U.P.S. ONLY. Shipping charges are 2% of the total purchase price or S3.00. whichever is
greater. Please call for shipping charges on Printers & Accessories. c.o.o. goods are shipped for Cash or Cashier's Check Only. Max $ 1500.00. Please allow 7to 10 working days for personal or corporate checks to clear. To expedite shipping send money order or cashier's check, or charge to your VISA OR MASTERCARD. WE DO NOT
Add a Service Charge For Credit Card Usage. PRICES SUBJECT TO CHANGE WITHOUT NOTICE. NOT RESPONSIBLE FOR TYPOGRAPHICAL ERRORS.
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If you're building for your company's
futuke, you need the right foundation
"Built solid 'y ... performs well... don't pass it
over when ou shop."
—PC Magazine
"Ahead of the Pack: The Hottest 386s"

"Th Hertz 386/25 is arugged desktop
corn uter ... extra thought went into the
design ...
passed our software and hardware
test suites ith flying colors ... good value ...
welltrained support
excellent p rformance
—Infoworld
staff."

welle8

"Infoworld Looks at the Eight Fastest 386 Machines"

rr hese emphatic Notes of confidence loudly echo what our
customers have been saying all along. More and more
Fortune 500 power iisers are discovering that Hertz Computer
Corporation offers them choices they never had before.
Choices that pro ide reliable, productive, cost-efficient
computing systems ustomized to accommodate their specific
needs.
How can we do this? By maximizing our OEM relationships
with computer industry leaders, including Intel® and
Microsoft°, to ensure that only the highest quality components
are used in our machines. By having our microcomputers

assembled and qualitytested by system specialists in our U.S.
headquarters. And by integrating power, compatibility,
knowledge and service to launch our customers into any
application. From Office Automation... to Database
Management, Computer Graphics, Networking and more.
Hertz Computer Corporation offers afull line of microcomputers for every need, including the Hertz 386/25. It's our
incredibly fast and powerful new workstation based on the
genuine Intel 25 MHz 80386 microprocessor with asolid
8-layer System Board. All backed by optional Intel worldwide,
on-site service.
VARs view us as atechnology partner — Hertz will work
with you to enhance your business opportunities, providing
the same level of non-stop dependability that our client
companies from Main Street to Wall Street have come to trust.
Start building abetter foundation for your company's future.
We have 386 solutions from $ 1,195.
Contact Hertz Computer Corporation today by calling
(212) 684-4141.
1h

I
>4.‘ ,.vc r ot

hoice

325 Fifth Avenue • New York, New York 10016.0 ( 212) 684-4141
1988 Hertz Computer Corporation

SOFT WAREHOUSE
I
BM ON 51" DISK

EDUCATION
ED#3C - AMY'S FIRST PRIMER: 6 wonderful Kindergarten programs on
arithmetic, spelling, color and shape recognition. CGA regd.
ED#3E - PLAY ' N' LEARN: Alphabet game for 18 months & up plus 6 more
pre-school games. CGA reqd. _
ED#3G - ELEMENTARY ED: Add, Subtract, Divide, Multiply, Kid's Giant
Letter WordProcessor, Funnels & Buckets Math Arcade Game.
ED#3K - KID'S STUFF: Hangman Word Game, Mosaic design game,
Shooting Gallery game. CGA regd.
ED#4 - GEOGRAPHY I: WorldMap, Geochron, States & Capital games.
CGA reqd.
ED#8 - WORLD ATLAS (2 DISK SET) Instant reference to geographic
statistics. CGA, 2floppy drives req'd.

ED#6 - BOOK REPORT & 1001 TOPICS Helps students pick topics and
do their book reports.
ED#14A - TEEN ED # 1: Higher Math, Trig, Geometry, Biology, Circuitry, Pi,
Morse Code.
ED#14D - Fil-GHSCHOOL VOCABULARY: Multiple choice word drills with
re- testing on missed words, and detailed definitions.
ED#16 - TIME TRAVEL HISTORY: American History Adventure Quiz Game,
PLUS the U.S. Constitution.
ED#22 - PRE CALCULUS TUTOR: Trig/Algebra vital to Calc 1 & Business
Calc.
ED#32 - PROFESSOR WEISSMAN'S ALGEBRA TUTOR 15 integrated
programs teach algebra with full explanations, tests, reviews, etc. _
ED#5 - NATIONAL GEOGRAPHIC INDEX Computerized look- up for
articles from 1957 to 1987.
WP#30 - THESAUR V3.5 - Excellent on-line, easy to use Thesaurus.

CLIP ART GRAPHICS
GR#3 - FIRST PUBLISHER CLIP ART (
3 DISK SET) Over 50 digitized images
for importing.
GR#14 - PRINTSHOP GRAPHICS I: 3 add] libraries of graphics for the
PrintShop program.
GR#140 - PRINTSHOP GRAPHICS II: An extra 500 + images for the
PrintShop Program.
GR#14B - PRINTMASTER GRAPHICS I: 3 adel libraries of graphics for the
PrintMaster program.
GR#14E - PRINTMASTER GRAPHICS II - 2DISK SET: An extra 500 + images
for the PrintMaster program.
GR#28 - VENTURA CLIP ART (
5 DISK SET) A collection of clip art with
office/business subjects for Ventura Publisher
CL#15 - VENTURA PUBLISHER TUTOR Excellent tutor with utilities!
GR#32A/B - WORDPERFECT 5.0 ART SET # 1 - 4 DISKS Ornate alphabets
from the 12th and 15th century. PCC format digitzed at 300DPI.
GR32C/D - WORDPERFECT 5.0 ART SET # 2 - 3 DISKS 24 basic icons/26
decorative medallions. PCC format digitzed at 300DPI.
GR32E/R - WORDPERFECT 5.0 ART SET # 3 -5 DISKS Assortment of 370
images in PCC format.
GR32F-K - WORDPERFECT 5.0 ART SET # 4 -5 DISKS High quality images
in TIF format: Prehistoric, Futuristic, Myths & Magic, Fast Oars, Old Aircraft.
GR32J-P - WORDPERFECT 5.0 ART SET # 5 - 5 DISKS High quality images
in TIF format: Sports, Animals, Scuba Diving, Gone Fishin'

Meese circle or refer to disk I when ordering.
This I
S only • partial list Over 600 Mies
Call tor our latest catalogue.
Flours: 14-F 9arn - 6 pm
CALL OR WRITE FOR OUR COMPLETE SOFTWARE CATALOG

GAMES

ADULT
PROGRAMS
AVAILABLE
FROM OUR
CATALOG

#1 - ARCADE GAMES.;Crossfire. Space Bugs. Pac-Man. Pac-Gui. Frogger.
Space Invaders. Asteroids. Fodune CGA reqd
G - ARCADE GAMES: 3- Demon. Aliens. Space Invaders, Centipede, Frog.
Galaxy. Bouncing Babies, Galaxy, Dragons CGA reqd
CP9 -CASINO GAMES: Solitaire. BlackJack. Baccarat, Slots. Poker, and
more CGA reqd
C# 10 - BOARD GAMES: Monopoly. Yahtzee, WrImage. Maze. CGA reqd
Q#111 - PINBALL GAMES I: TwilightZone. Pinball. Wizard. Rain d Mystery
CGA reqd
MC, I - MONO ARCADE GAMES: PitFall, Bugs ,. Pac-Man, Starship
Invasion. Haunted Mission.
MC#2 - SPORTS 6 CASINO: Fortune. Crapps, BlackJack. PC-Golf.
Morh3poly. Armchair OB
MC#15 - LOVEFIRE Romance novel Text adventure Where wdl love lead -,
MCjet - ME GAGOPOLY Very deferent game like Monopoly

EGA PROGRAMS

EG# IC - EGA GAMES #3: EGA- Scrabble. EGA- Aldo. EGA Checkers
EG# ID - EGA TREK Intergalactic StarTrek game for EGA
EG# IF - ADVENTURES OF CAPTAIN COMIC "Live action - graphic
adventure for EGA.
EC # I11 - EGA CHESS High res 3-dimensional chess game for EGA
EG# 3H - EGA NAGEL ART DEMO Sophisticated art deco style demo

SPECIAL INTEREST
61f 77 wnisAsTER PROFESSIONAL
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CALIFORNIA TOLL-FREE ORDER UNE 11001125-11113
US TOLL FREE ORDER UNE: 1-900-546-7300
SEND RAIL

ORDERS TO-

PdSOFTWAREHOUSE
200 VALLEY DRIVE - # 50
BRISBANE. CA. 94005
415 466-5150

vdtaniC ACCEPTED
ow rowewukt 8.2./

letil&SMELLWALLKQEEKE:
3000 OLCOIT # 12SA SANTA CLARA 96064
Oa) 746-0•61
(NF_AR CORNER OF SAN TOIAAS & SCOTT)

Total Nof Disks
Cost per disk
CA Res Sales Tax
Ship / Handling

APICES Proverbs calculate ware dleterce h tht 13
Genealogy database produces entaelor.
'i we charts Easy to we
(2er end
SET) UMots Mar maps. generates 3D maps
much more CGA reqd
(2 DISK SET) Predict his Alum 6dIfterere ways
book cetalogInp system for you personal

99
.
T
.EN E

$300

Total Enclosed
MAKE SURE TO COUNT
DISK SETS 8V
(TWO DISK SETS COUNT AS TWO DISKSI

Ship To
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NEWS FLASH

Call and ask about Sharp Laptops

)
)
1OVER OUR

The HP Lawrie
Series II Printer

PRINTERS & e
PC PRICES

r

_dror!

LIST 2695
S

'-

1628

TOSHIBA LAPTOPS

T-S100
2 YEAR
WARRANTY

LX- 800

$4975

Dot- Matrix Printer

BUY EPSON.
• POWER

MPERIORAI.MICEMIOAWAMBILIET

•Full- featured 80orne dot
matnx center for affordable
performance n your home or
off on
•180 CPS in draft mode. 30
CPS in Near Letter Ouakty
mode
•Epson SeecType front correnl
panel Offreur puck, easy

U MOE

paper- handing versatility
•Standard parallel Interface la
compatbley with virtually
any computer
•Compatible with ndustry
standard Epson and IBM
software codes
•One year kneed warranty

$189

selection al popular typestyles
•Chace of Roman and Sans
Sere NLE1 font styles
•Standard Pull track:, anJ autovvtt single sheet loading la

X800, FX850,
Q850, LC) 1050

KX-P1595
KX-P1180 & 1191. . New . . CALL
KX-P1092
$339
KX-P1592
$449
KX-P1595
$495
KX-1524
$649
KX-P1124
New, New, New
$379

(LIST $ 299)

$699

KNOCKOUT PRICES!

(Lust $ 995)

CALL FOR PRICES!
FX-RS505
Image Scanner

EPSON Equity I+ and Equity II+

ity with the IBM PC/AT' standard in a remarkably compact design.
• Powertul 802.
86 dual speed 8 12 MHz • Three hall height mass storage slots plus
microprocessor
built—in floppy disk drive controller
640KB RAM memory expandable to 15 5 • Fully compahble with the IBM PC AT stirs

ALSO AVAILABLE FX-RS506

LASER LAUNCH

dard

MB
• Six full-size expansion slots

• Bolt n clock calendar with battery backup

• Bud in serial and Parallel Ports

• Convenient front control panel

Laser- Partner '
KX-P4450

AT•style key

board
• One year limited warranty

• ... 121‘ RAY sla•N•od
• I. ace doom 13.1.• .2* la r•Aele.,

Equity I+- List fromr09,9_
r'

sik

Equity II— List from

See laser quality
output for under $ 1000.

With interface
and Cable
(List $ 1499)

The Epson Empty*. II+ is a powerful personal computer featuring full compatibil-

detachable

The HP DeskJet Printer:

$995

Cash Rebates
• Remarkable.

$775
$ 1575
$ 2375
$ 3499
$ 3599
$4975

Accessories- 30% off list

Fax Partner
FX-BM89
Fax
Board

nc 1050, LQ500,
ALL AT

T1000
T1200 FB
T1200 HB
T3100/20
T3200
T5100

LIST $ 2595

rse

CALL or DROP IN

(When purchased with
1 MB

Memory Board>

ASK ABOUT $ 100 TRADE-IN

Now Available
PANASONIC
FAX
Machines

alerri11111111L

'

UP150
UP250
UF460

$ 1125
$ 1525
CALL

NEW ENGLAND'S LARGEST COMPUTER WAREHOUSE SHOWROOM

203 SOUTHWEST CUTOFF
RT. 20 NORTH BORO
CALL TOLL FREE 800-553-1176
NATIONAL 800-447-1176 IN VT. 800-332-0342
(508) 393-7220 • 393-7147
APPLIED • PROGRESSIVE • ELECTRONICS • INC

FAX ( 508) 393-3124

Open Monday to Friday 9a.m. to 8p.m.
Saturdays 10 a.m. to 4p.m.

naNoisy World...

BLAST Communications Software
Gets Your Data Through it All!
Performance with increasing noise.
è

180161)-
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140—
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120100—
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e
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60.

20.

•

1/25

1/20

1/15

1/10

1/5

Enor Rale/Socand
Noise simulation tests run with a30K binary spreadsheet file at
1200 baud between IBM-PC's, using BLAST II, rev. 8.1. Comparable or better results on Mac. VAX. and others.

In today's world of noisy phone lines,
complex switches, and satellite-routed
calls, you need rugged communications
software to get your data safely through
everything, everytime.
BLAST's protected pipelining protocol
won't slow to asnail's pace, drop data or
disconnect due to noise. Static interference
or PBXs — your valuable data quickly
BLASTS through it all, saving you time
and money, without any add-on boards or
other expensive hardware. And, BLAST is
X.25/DECNET/MNP compatible!

Link VAXs, PCs, MACs, and
UNIX/Xenix anywhere
BLAST guarantees fast, 100% errorfree file transfer and terminal emulation to
connect PCs, MACs, UNIX/Xenix, minis
and mainframes. With BLAST Il you
have one easy-to-use interface, one set of
commands, one protocol, and one
scripting language.
Auto-dialing and modem management
sequences are built-in so you can easily
set up polling, data collection, order entry
and other unattended communications
applications between hundreds of remote
sites, all at afraction of what you'd
expect to pay. Plus, a " Lock & Key"
network feature locks out unauthorized
users for data security beyond simple
passwords.

Any computer with BLAST can talk
to any other computer with BLAST:
IBM
DEC
DATA GENERAL
WANG
PRIME
HEWLETT-PACKARD
HARRIS
TANDEM
UNISYS
IBM-PC áPS/2
APPLE
UNIX/XENIX

VM/CMS or MVS/TS0
VAX/VAIS; PDP/RSX; ATil
RDOS; AOS; AOSNS
VS
PRIMOS
3000/MPE;1000/RTE
VOS
LXN
BTOS, CTOS, UNIX
MS-DOS
MACINTOSH
AT&T; Altos; NCR; Sun HP;
VAX & mVAX; 386 PCs.

Many others available; please Inquire

Prices start at $250

The Choice of the Fortune 1000
Bankers Trust, Blue Cross, Exxon,
Nabisco, and many others have chosen
BLAST to cut through the noise. And
now, leading communications products
vendors specify BLAST, as well. Find out
what BLAST can do for you. Give us a
ca" today.

Crosstalk .
sarogrsterod Iraclefnark of ()goal Cornfounfcabons Assocates. Inc

1-800-24-BLAST

Communications Research Group

Circle 495 on Reader Service Can!

5615 Corporals Boulesard
Bolan Rouge. Louisiana USA 70006
(504) 923-0068
0 Copyright 1966. Consninsailone Rewire Grow. Inc

1
MULTIP•1ATE*

Professional
Word Processing
Software. Version 3.31
BRAND NEW Gor ISM
DST . 495 -

Compete«

cosr

_a
ge

1
Allid
BELOW OMAR COSt
Ovarltrty
rgrallarll•
$

WE WILL TRY TO BEAT ANY PRICE ON ANYTHING FROM ANYWHERE!!!
A TRULY PROFESSIONAL STAFF WITH A COMMITMENT TO SERVICE!!!

* IOMPUTER CARNIVAI *
COMPARE!!! *

THE AWESOPP AT *

QUADRANT — AT — 80286
IRM — AT
"ATIPLE
•512E INSTALLED - Full Slfe AT Case — 6Mghf • 200 Wall Pow.,
Supply — 80287 Socket - Phoenix BIOS. -84 Key-AT Style-True IBM
Style Click Keyboard • Clock Calendar wr h
Battery Backup - 6 ATand
2.XT lots • Diagnostic Disk - 6More Warranty
UNBELIEVABLE!!!
PLCIAL
512K MEMORY BOARD
UPGRADE • 1MEG OF
SYSTEM MEMORY
ONLY

SOSTEN OPTIONS:
Controller - Dual ND PO
79
I.2MB - 5
/Dnve
4
1
79
3e0k — 5* Cleve
79
nok — 3
/Cleve
4
1
109
144M13 - 31/ Drive ¡ Requires DOE 33 119
2eMB - Hard Dee
199
MM15 - Hard Drive - 30MS Fast
249
44318 - Hard Drrve
299
Urger Hard Drives /Wadable
Call
Mono Card we Peeler Port
4
Cola Card we Freer Pori
ee
MOnochrorne Monde
ee
Color Mondor
109
COS 31,32,32
39,49/19
Serial Card
ie
ATPar Serial Card
29

*ITT XTRA - XP -

*

In a XT Coln tibia Com.uter S stem
COMPARE: THIS IS THE BEST COMPUTER VALUE IN THE USA!!!
Base System Includes:
BRAND NEW

80286 Processor — FAST!!
• 512K Installed • Expandezle lo 640K
on me Motherboard • 90217 Socket
•5 - XT Slots • Parallel Serial Pons •
Floppy Controller • Deluxe Keyboard
• 155 Wan Power Supply. • Small
Footprint • Warranty by Seivcom • 30
Days to the End User

*

SYSTEM OPTIONS:

Add a360K , 5' . Ono,
aI
OMB De no
Add a20MB Drive
Add a30MB Drive
Add a45MB Drive

Add

SYSTEM OPTIONS:
ADD a2nd 360K 5. Drive
ADD a IOMB Drive

S 79
149
: 99

Increase Memory 10 640K
Mono Card

,

gee

Go

MN

1169 FAST MIS Speed
49
49

Mono Meter
Color Mondor

Serial Card
Clock Calendar Card
DOS 31
DOS 32with Basic
Memory Upgrade to 5128
Mernory upgrade lo 64011

1.11,1,

ANee l°

o!!

LIST
$2185

$
499

With Dual Bin Cut Sheet Feeder
Wide Carriage - Requires Cable
30 Day Warranty

YOUR $ 799
COST

SUPER VALUE!!!

IMPOSSIBLE
PRICE.

69
169
19
39
39
49

69

149

144
Quantity Pricing
Available!
(For 4.77Mghl sysiems only)

COST

1395
COST

2295

Serial/Parallel
Version

• Fu, eper Pads
na, ,ann
• WAN Push 1,acto ,
• IBM and Epson Emu , Ino
• 011011
II
Dot been.
• N,0 - / 3 ' ODor Al- No.
• le
Pen, BuMer
C..rIrOue Retee ,

QUANTITY PRICiNG IS AVAILABLE

Parallel
Version

299 169

*MULTISCANNING MONITOR MANIA*
THOMSON•4375 MULTISCANNING MONITOR
14 ULTRASC AN COLOR MONI -OR DISPLAYS UP TO 256 COLORS

•31 own dot once • 000.1x 5603 rewerlion, compatible with
EGA. EGA ,FCC, IODA, VGA • Automatically ad justs to any honsontst
frequency between 15 srO 35E114 • AutonutfIcslly scans vertical
frequencies born 45 to 75 Hs • 3video input connectors. supports
RGBI. R.G4111* RGB An-slog.
monochrome 1-TL and vide composite
•Toll-free • B00" technical support • 1year warranty
•Refurbished - Brand New Conchbon

*M

9

LIST $895

LTI SCAN MONITOR CARDS STARTING AT ' 169

Ouarney Decounn hirodade ,

* MODEMS *
MICOM * 2400 Baud * Internal Modem
With ERROR FREE * MNP * Class 4

Compatible with CCITT * V.22 bis/V.22 and Bell 212A,103
Standards Can Be Addressed * COM 1,2,3 or 4
* Fully Hayes Compatible
BELOW DEALER

T!!!

COST $
LIST $549 ONLY

*PRENTICE POPCOM * 2030 Baud * Internal
*CPI * 2
,
11,0Baud Internal * with Software
*CPI * 12* Baud * Internal * with Software

179

99
0,7Y 199

Only
Only

49

* CHEAP MEMORY *
* IBM — 256K —CARD
MEMORY
*

65

ully Popul.itec with 256K
Only Works at 4.77MHz Speed

COST
$69

Quantify 1

DEALER INQUIRIES
INVITED
cAtAtocSOR own. ru. morns

Circle 498 on Reader Service Card

$
169,

ÇENTRONICS HPC-136B

**Electrified Discounters**
(203) 287-1976
410b
1.2,Ageno on Au
Ann, Sqo

30 OAT WARRANTY

BLO D.25— 25CPS-LO List $ 750. Only

BRAND NEW

SUPER INEXPENSIVE!!

Monitors, Monitor Cards, and Hard Drives are available - CALL!!

1066 SHERMAN AVENUE
HAM DEN, CT 06510
FAX 203-248-8680

ONLY 5/2.95

LIS18S
0
8UFeresitQ
°wneehili
kergaiRrArGr

1MB RAM, 1.2 MB Floppy, 8Slots,
FD/HD Controller, 2Serial, 1Parallel,
Clock/Calendar, 101 Keyboard, DOS 3.3,
1Year " ON SITE SERVICE"

TELOASIIII 0
1 1MB RAM, z
Exp?nd8
s 3
168
MB6
1.2MB Floppy, 12 Slots, 2Serial,
vibe
1Parallel, Clock/Calendar,
0004
101 Keyboard, DOS 3.3,
1Year " ON SITE SERVICE"

r1140 '2011. illli

* DIABLO D80IF *
Letter Quality- 80 CPSNEW
* BRAND
*
UST S2070-SOLD BELOW COST

COST '39

BRAND NEW SYSTEMS!! * LIMITED QUANTITIES!!
BELOW DEALER COST PRICING HI

• 80286

ll 1
, 1111,1

PAPER RACK AVAIL4BLE-Stacks Printed Paper Easy Change Cartridge Ribbons - AVAILABLE
* * QUANTITY PRICING
CALL r! * *

* TELEVIDEO SYSTEMS *

TELops,11 •12 MHz

Column)

•200 CPS Orall 110 CPS CorrespOndenCe 35CPS OLD
Prints Black. 4Color, and 8Colors • Et:Directional Dot Matrix
•9Wire- Parallel interlace • Tractor included

caw
49
179 .... no Mondo,
12 111
69
249
o, ROB Mon.! or
169
119 ,'• 3' CAN: SD,1,0
19
399
ITT DOS 3.2 Recommended
99
49

SYSTEM WITH 256K MEMORY!!!
8088-2 Proc sssss • 1.Hall
• Dudi Speed -- 477Mgti zand 8Mghz —

Super Speci al

( 132

5 79

SYSTEM INCLUDES: . _
Height. 360K. 5', Drive ,' , • - ROO • 8 slots • 8087 Socket • 150 Wall Power Supply • Deluxe
keyboard • Full Size Case for 4-' : HI Drives • ' Year Parts and Labor
Warranty on Base Unit ( 1-ercl Drives 90 Days)

ADD a30MB Drive
ADD a405113 Drive
ADD a45MB Drive
Mono Card with Pnnter Pon
Colo Card veth Printer Port

•

HE SUPER

.
=',311BLE

ADD a. ,,
DM0 On.

•WIDE CARRIAGE

COST

XT-TURBO COMPUTER SYSTEM
1-C

LIST $1995

* BRAND NEW • HEAVY DUTY *

12C
80286_ POWER

se*C02I8Bi e lf11NTER*

BRAND NEW.'!!

mum-a

r,1d29
He.
.N.,
.

COST

5

Quantity 12

''''"un
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FREE LIFETIME
8088/10MHz SYSTEM
•4.77/10MHz Motherboard
•8088-10 CPU
• ( 1) 360K Floppy Drive
•Expandable To 640K RAM
•Serial Port
•Parallel Port
•Game Port

$375

•Floppy Controller
•8 Expansion Slots
•150 Watt Power Supply
•AT Style Keyboard
•Reset Button
•Keyboard Lock
•LED Power And Turbo Indicators
•Clock/Calendar With Batt. Backup

286112MHz SYSTEM

•6-12M Hz Motherboard
•80286 CPU
•Norton Si Rating 15.3
•0 Wait State
•1.2MB High Capacity Floppy
•Expandable To 1 Meg RAM
•Serial Port

$699

•Parallel Port
•Game Port
•1.2MB Floppy Controller
•8 Expansion Slots
•6 16 Bit, 2 8 Bit Slots
•200 Watt Power Supply
•AT Style Keyboard
•Reset Button
•Keyboard Lock
•LED Power And Turbo Indicators

286/10MHz

•Clock/Calendar With Batt. Backup

•Same Configurabon As Above Only
Mtn 10MHz Motherboard

$659

30 DAY MONEY BACK GUARANTEE
•TERMS: ALL RETURNS MUST HAVE PRIOR AUTHORIZATION, • N.Y. RESIDENTS ADD 8% SALES TAX.
BE IN LIKE NEW CONDITION, AND IN ORIGINAL PACKAGING
•PERSONAL AND BUSINESS CHECKS ALLOW 2 WEEKS TO
96NE-12

BYTE • MARCH 1989

CLEAR.

SERVICE WARRANTY
386/20MHz SYSTEM
•8-20MHz Motherboard
•80386 CPU
•Norton SI Rating 23.4
•1 Meg RAM (80 nsec.) Installed
•1.2MB Higt- Capacity Floppy
•2 Serial Ports
•1 Parallel Fort
•80387 Coprocessor Socket
•Floppy/Hard Drive Controller
•8 Expansion Slots
•2 32 Bit, 5 16 Bit, 18 Bit
•RAM Upgradable To 16 Meg
•200 Watt Power Supply
•101 Key Enhanced Keyboard
•Reset Button
•Keyboard Lock
•LED Power & Turbo Indicators
•Clock/Calendar With Batt. Backup

ONO

$1895
COLOR

EGA

386/20MHz System With:
•Samsung Amber Monitor
•Mono Graphics Card w/Pmt.

386/20MHz System With:
•Samsung Color Monitor
•Color Graphics Card w/Prnt.

386/20MHz System With:
•Samsung EGA Monitor
•Enhanced Graphics Card

$2015

$2149

$2375
MULTISYNC

386/20MHz System With:
•Samsung VGA Monitor
•VGA Grapnics Card

386/20MHz System With:
•Samsung Mullisync Monitor
•Multimode Graphics Adapter

$2460

$2475

30 DAY MONEY BACK GUARANTEE
•ALL PRICES REFLECT A CASH DISCOUNT.
•PRICES & BRAND NAMES SUBJECT TO CHANGE WITHOUT NOTICE
PC. XT, AT ARE REGISTERED TRADEMARKS OF IBM CORPORATION

Circle 514 on Reader Service Card

s^C,±7,•;

VISA

TANDY IS A REGISTERED TRADEMARK OF TANDY CORPORATION

MARCH 1989 • BYTE
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Circle 509 on Reader Service Card

R •I•T
Are You aComputer Professional On the Way Up?
Consider a Master of Science Degree in

Software Development
and Management
Demand is high for computer professionals who can manage,
evaluate, and direct software development projects. Small
start-up companies, Fortune 500 giants and top-secret military
operations are all eagerly seeking managers skilled in software
development.
At RIT, we designed our curriculum for the high-tech
marketplace:
•
•
•
•

I
—

RIT Software
Development and Management

Yes, please send me more
information on your master of science
degree in Software Development and
Management.
Name
Address

Phone
Return to:
Rochester Institute of Technology

Full-time or part-time studies
Extensive multi- million dollar computing facilities
Outstanding faculty
Scholarship aid available

School of Computer Science
&Technology
RO. Box 9887
Rochester, NY 14623

For program information, contact:
Guy Johnson
RIT School of Computer Science and Technology

(Alt: Guy Johnson)
Byte '89i

475-2161

TANMAX-PORTABLE

TANMAX-386

VERTICAL CASE

1
.,,
g

linalr

I
l

.

k

PROGRAMMING
CUSTOM DBASE
PROGRAMMING
NOW AVAILABLE
BY APPOINTMENT ONLY
TANMAX-286

Front panel on/off switch
200W power supply
LCD Speed indicator
Available for 286/386 models

8/16Mhz (20Mhz. opt)
1MB of RAM
Phoenix BIOS std.
200W power supply
1.2MB floppy disk drive
Floppy/hard disk controller
101-key keyboard
Mono card and monitor

8/16Mhz
Carrying case
512K of RAM (exp. to 1MB)
200W power supply
1.2MB 5.25" floppy drive
20MB hard disk drive
Supertwist backlit LCD
RGB output port
6expansion slots
1parallel, 2serial ports

$1995 $1875

8/12Mhz (16Mhz. opt)
640K of RAM exp. 1MB
200W power supply
1.2MB disk drive
40MB hard disk
Floppy/hard disk controller
101-key keyboard
1parallel
2serial ports
EGA card & monitor

$1995

PRICES SUBJECT TO CHANGE. CASH OR CERTIFIED CHECK ONLY (SHIPPING CHARGES NON-REFUNDABLE)

• DEALER/OVERSEAS INQUIRIES WELCOME

TAN COMPUTER SERVICES

• CALL FOR FREE CATALOG

P.O. BOX 189

(201) 245_8524

96NE-14
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Circle 511 on Reader Service Card

Big Performance-Little Price
The XT SYSTEM

$549.00

4.77/10 MHz 0 WAIT
256K RAM up to 640K
1-360 FLOPPY DRIVE
FLOPPY CONTROLLER
MATH CO- PROCESSOR SLOT
150 WATT POWER SUPPLY ( UL)
101 ENHANCED KEYBOARD
LOCK/LED/RESET/TURBO CASE
MONOCHROME MONITOR. (TILT and SWIVEL)
MONOCHROME GRAPHICS ADAPTER
• 512K, PARALLEL, SERIAL, GAME PORT,

$645.00
BONES SYSTEM $
195.00

CLOCK/CALENDAR
• BARE

The AT SYSTEM

$999.00
6/10 MHz 0 WAIT
512K up to 1024K
HARD DRIVE/FLOPPY CONTROLLER
1-1.2MB FLOPPY DRIVE
MATH CO- PROCESSOR SLOT
200 WATT POWER SUPPLY
101/ENHANCED KEYBOARD

_
ermit•••—••1111__

LOCK/LED/RESET/TURBO CASE
111

01:113 00

PARALLEL, SERIAL, GAME PORT, CLOCK/CALENDAR
MONOCHROME MONITOR. (TILT and SWIVEL)

111;EZI

MONOCHROME GRAPHICS ADAPTER

$1099.00
$425.00

• 286-12MHz SYSTEM with SI=15.5
• BARE BONES SYSTEM

OPTIONS

20MB 65MS ( ST-225)

XT ,--$299.00

AT=$275.00

30MB 65MS ( ST-238)

XT=$349.00

AT=$349.00

40MB 39MS ( ST- 251)

XT=$499.00

AT=$425.00

MONOCHROME to CGA COLOR SYSTEM

Add: $ 199.00

MONOCHROME to EGA COLOR SYSTEM

Add: $399.00

CALL FOR FULL LINE OF ADDITIONAL COMPUTER ACCESSORIES
386-16MHz COMPUTER AVAILABLE

The UPS

e
lm
II

SPECIAL!
•SAMSUNG 300 WATT 150VA-HOUR POWER CENTER
with UPS SURGE & FILTER
Tel

coo es a

$1999.00

$335.00

• DAEWOO 300 WATT 150VA-HOUR UPS BATTERY

• •

BACK-UP with SURGE & FILTER

$299.00

Taesung Industries, Inc.

On site service available in some areas

1 year parts and labor warranty

24 hour turnaround service

30 day refund policy

No shipping charge with prepayment check

Most items shipped within 24 hours

3% surcharge for Visa and MasterCard

All machines have been burned in 72 hours

Circle 501 on Reader Service Card

JASMINE COMPUTER SYSTEMS
PO Box 755
101 Main Street
Salem. N H 03079
• 1-800-848-1003 • (603) 893-3827
• 1-800-222-4160 ( Dealers Only)

MARCH 1989 • BYTE
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Industry-Leading Performance
and Compatibility.
GUARANTEED.
Finally: Systems that meet and exceed
your computer wish list:
er
e
•
I
et
Cillf I Oft I ; left
1, 111 ,
»

8 1,4

1

gl
f

LGX286

▪
II
III
▪
II
Ill
▪
III
•
▪

t

1-tiati
111111141.fl t

:i

I

11

\

In Short, high performance for many
years to come.

$995 LGX286H1 $1495 LGX386 $2795

10M1-12 80286 with 13Mhz throughput
640K Zero-Wait RAM
L2 Mb Hi-Density Diskette Drive
16-bit Floppy/Hard Drive Controller
Socketed for 80287 math coprocessor
Traditional heavy-duty full-size case
220W Power Supply. UL approved
On-board rechargeable battery
101-Key Enhanced "Click" keyboard
OS/2°, Xenixe, Novell°,
Windows® ready.

Video Subsystems
(Includes monitor and video card):
0 Monochrome: IT Amber monitor
with convenient tilt-&-swivel base.
720x348 High resolution text and
graphics, with Hercules & CGA
modes.
$149
0 14' Flat-Su-ern Amber monitor subsystem (same specifications as above)
$185
0 EGA: 14' EGA monitor and 640x350
EGA card
$575
D VGA: 13' multisync monitor and Cirrus Logic VGA card. 256 colors. VGA,
CGA & Hercules modes. $790
0 Monochrome VGA: 14' Paper White
monitor and Cirrus Logic VGA card
$375

111 20MHz 80286 with 26.7Mhz
throughput
la 1Meg Zero-Wait RAM, expand to 8
Mb on main board
II 1.2 Mb Hi-Density Diskette Drive.
• 16-bit Floppy/Hard Drive Controller
▪ Socketed for 80287 math coprocessor
II Traditional heavy-duty fulf-size case
• 220W Power Supply. UL approved
II On-board rechargeable battery
IM 101-Key Enhanced "Click" keyboard
II OS/2°, Xenix°, Novell°,
Windows® ready.

Floppy Drives:
D Additional 360K Floppy
$79
Cl Additional 1.44 Mb Floppy
$117
D Additional 720K Floppy
$89
D MS-DOS 3.3 with comprehensive
Manuals, including GW-Basic
$89
D Serial/Parallel/Mouse ports
$39
$28
Additional serial port
Microsoft® compatible mouse
$39
Ethernet Adapter ( Fastest Available)
$265

MICROCOMPUTER, INC.
BYTE • MARCH t989

• 20MHz 80386 with 33.5Mhz
throughput
• 2Meg Zero-Wait RAM
II 1.2 Mb Hi-Density Diskette Drive.
II 16-bit Floppy/Hard Drive Controller
II Socketed for 80387 & 80287
coprocessors
• Traditional heavy-duty full-size case
• 220W Power Supply. UL approved
• On-board rechargeable battery
• 101-Key Enhanced "Click" keyboard
• OS/2®, Xenix°, Novell°,
Windows® ready.

Hard Disc Drives:
El 21 Meg 65 ms Hard Disc $249
El 44 Meg 28 ms Hard Disc with 40,000
MTBF, assures speed and reliability
$495
D 72 Meg 28 ms Hard Disc with 50,000
MTBF
$625
0 145 Mb 22 ms ESDI Hard Disc $1375
332 Mb 18 ms ESDI Hard Disc $2249

Lomb'

%NE- 16

Compatibility. er. Upgradeability.
Quality.
F Datacom
Speed.
Certification.
Unparalleled Service and Support.

ONOVELL

gateuey

In Connecticut: 203-937-7725

1-800-248-2140
12 Oaks Business Park
375 Morgan Lane, West Haven, Cr 06516
Circle 502 on Reader Service Card for LGX 286-10.
503 for LGX 286-20. 504 for LGX 386-25.

UNDER-WARE ELECTRONICS
OUR MOTOROLA DISPLAY MODELS

IN BUSINESS

68020 / 68881 Microprocessors

FOR OVER

4MB w/16K cache memory - to 32 MB, 8serial ports - to 34

TWELVE YEARS

161 MB ESDI disk - to 13 Gb, 60 MB streaming tape
Full Motorola Warranty.
List $26,085.00

Now $9999 00

NEC

SHARP

MULTISPEED-EL

PORTABLE COMPUTERS

PC-7100

4.77/9.54 MHZ, 640K RAM, DUAL 720K DISK DRIVES,

7.37 MHZ 8086 PROCESSOR. 5 1/4" 360K FLOPPY DISK DRIVE,
TWENTY MEGABYTE HARD DISK, PARALLEL AND SERIAL PORTS,

PARALLEL & SERIAL PORTS, ROB MONITOR PORT,
FLECTRO-LUMINF-SCENT BACKLIT SCREEN
DOS 3.2, POP-UP SOFTWARE.

320K RAM (EXPANDABLE TO 704K),
ELECTRO-LIIMLNESCENT BACKLIT SCREEN,
INCLUDES DOS 2.11 & GW-BASIC 2.11

NI-CAD BATTERY PAK & A C ADAPTER INCLUDED.

PC-7100 SPECIAL PRICE

$1,099.00

NEC

NEC

MULTI -SPEED

1200 BAUD

ORIGINAL LIST: $2,995.00

DELUXE

• • • • • • • • • • • •

CARRYING

INTERNAL
MODEMS

CASES

SPECIAL PRICE

PC-7202 SPECIAL PRICE

$129.00

SPECIAL PRICE

PC7202$1,399.00
ORIGINAL LIST: $2,995.00

$69.00

LIST: $129.00

ILILLM12,1naftlEQUS.D.R, DUAL 1.2MB FLOPPY DISK DRIVES,
PARALLEL AND SERIAL PORTS, RGB EXTERNAL MONITOR PORT,
640K RAM ( EXPANDABLE TO 1.6MB),

YOUR

Ft FCTRO-1.11MINFSCFNT BACKLIT SCREEN,

SPECIAL
PRICE

Ft LL SIZE XT/AT EXPANSION SLOT.
INCLUDES DOS 3.2 & GW-BASIC 3.2

W/ GW BASIC

ITT XTRA XP
XT-286 SYSTEM

$29 '
"

DOS 12
GW BASIC
$39.00

ORIGINAL LIST $ ,995.00
WITHOUT

VIDEO

CHOICE

MONO
MONITOR

COLOR
MONITOR

& CARD

& CARD

NO DRIVES

$499.00

$579.00

$679.00

360K FLOPPY
& 20 MB HD

$799.00

$879.00

$979.00

360K FLOPPY
& 30 MB HD

$899.00

$979.00

$1079.00

360K FLOPPY
& 40 MB HD

$1099.00

$1179.00

$1279.00

TO CHOOSE THE CONFIGURATION YOU WANT, SIMPLY LINE UP YOUR
CHOICE OF DRIVES WTTli YOUR CHOICE OF MONITOR.
FACTORY REFURBISHED mown-mu WITH ONE YEAR WARRANTY

UNDER- WARE
ELECTRONICS
1970 S. WEST ST. #365
WICHITA, KS 67213
Circle 512 on Reader Service Card

$999.00
ORIGINAL LIST: $2,495.00

80286 PROCF-SSOR, 4.77/6.0 MHZ, 512K RAM, SERIAL AND
PARALLEL, FLOPPY DRIVE CONTROLLER, KEYBOARD.
PERIPHERAL'
CHOICE
DRIVE
I

LIST: $399.00

PROCORP
SERIAL MOUSE
%V/ DR HALO III

$59.00
THOMSON

CANON

LASER PRINTER
LBP-8A1
8 PAGE PER MINUTE
CANON CX ENGINE

$899.00
ORIGINAL LIST $3,000.00

14" COLOR
COMPOSITE
MONITOR
YOUR COST:

$99.00
ORIGINAL LIST: $595.00
FACTORY REFURBISHED
ONE YEAR WARRANTY

800-442-1408
IN KS 316-942-9797
FAX 316-942-9816

TALLGRASS
TAPE BACK-UP SYSTEMS
TG1020e 20MB EXTERNAL.-------$ 199.00
TG10401 40MB INTERNAL-------$299.00
TG1040e 40MB EXTERNAL----.$349.00
TG14251 20MB IID/
20MB TBU INTERNAL------$299.00

QUANTITIES LIMITED. AIL MERCHANDISE AVAILABLE ON A FIRST COME, FIRST SERVE BASIS. AIL
MERCHANDISE GUARANTFED. 15 DAY RETURN PRIVILEGE WITH RMA. RESTOCKING CHARGE ON
RETURNS. NO SURCHARGE FOR MC, VISA, OR DISCOVERCARD. COD ORDERS ACCEFTED WITH CASH
OR CASHIERS CHECK.

MARCH 1989 • BYTE
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AMT
has
it
better

24 Wire Dot Matrix Printer, 480, 200, 80 cps
Emulates: IBM, Unisys, Apple/Macintosh
& DEC
"C" Size Plotting capabilities

and

Num.
-.maw

Postscript Printing under $1,300 in

COLOR
with Freedom of Press software

FREEDOM
OF PRESS'

dPI

Freedom of Press the latest in postscript
language interperters by CAI

Dataware Products Inc.
350 University Ave.
Westwood, Massachusetts 02090
1-800-548-9182
In Mass. 617-461-1160

NEC

Nec's family of 24 Wire Dot Matrix printers
are capable of Postscript Printing in

COLOR
with Freedom of Press Software
Freedom of Press the latest in postscript
language interperters by CAI

FREEDOM
OF PRESS"

NEC 'SLargest Regional Distributor
NEC Authorized Service and Supplies
%NE- 18
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Circle 496 on Reader Service Card (
DEALERS: 497)

SoftCode: The end of
cookie-cutter code.
Program generators. Everyone
knows how much time and effort they
save.
The trouble, however, has always
been that to use them you had to accept "generic" code that was written
for someone else.
Enter SoftCoder'.
A uniquely powerful new program
generator that gives you complete
control over the type of code generated. In any language. In your own
personal style.

•
Each program created
with that template will
'' .ccoccc
reflect the changes from
then on. Or, until you
e
.c.c.c.c Icc
make more changes.
Suddenly you see thc
•
possibilities in all of this.
e
Like generating code for
different applications
with the same generator
c........,
in minutes. Without sac•
rificing your personal
.;;Z:Z«
c'cccecc
style.
What's more, you'll
be able to spend more
time creating incredible
While other generatots simply repeat
interfaces your users will
themselves. SojCode gives you virtually limitless possibilities.
rave about.
PAZCA
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SoftCode uses its own advanced,
fully-documented Program Template
Language to generate programs by
reading program templates. This powerful new technology lets you use
SoftCode to build templates for any
programming language or dialed.
Templates that can write code the way
you do.
With SoftCode, any personalized
changes you make are made to your
templates.
Just once.

"Produetrescriphen

1
3•Y•er
3z1C

Vesta) rwert*,,

11111111 111111B
ofériektrice

11.1.

SoftCode's powerful screen editor makes designing
great looking interfaces practically this easy.

Credit Card Orders Call Toll-Free

800-872-8787
Operator 314
VISA
M/C

AMEX

.
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CCCCCCCC
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CCCp
C CCCCCCCCCCC

CAL?
CALPASCALDASC
:ALP
sUS.CALessc

C

CAL

CA

C PA-1 ,14PS

PASCALPAS

ASCALPASC

SCALA,,.

Start with our templates.
SoftCode Template Sets are available in four different languages - C,
Pascal, BASIC and dBASE. So, you
can take immediate advantage of
SoftCode without writing asingle line
of code.
The templates for C, Pascal, and
BASIC generate programs that display
input screens and allow sophisticated
Or write:
The Software Bottling Co.
6600 Long Island Expressway
Maspeth, NY 11378
718-458-3700

CgeZge
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OCCCCCrec
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SICOASICA
AS ICOASIC

data entry using the full PC keyboard.
The dBASE templates automatically produce both single file and multiple file relational database programs.
These menu driven applications automatically link and maintain records in
each file.

Order now and save!
Order SoftCode today and get one
FREE template set plus an additional
$10.95 off the list price. And additional
template sets are $ 10.95 off list price. If
you're not satisfied - for any reason return everything within 30 days for a
full refund.

$69

SoftCode
With 1Free
Template Set
limited Time Offer!
List Price $79.95

Template Sets $39.
List Price $49.95 Each
CSet Includes Turbo C, QuickC, Microsoft C.
Pascal Set Includes Turbo Pascal, Microsoft
Pascal. BASIC Set Includes QuickBASIC,
TurboBASIC. dBASE See Includes dBASE N
& III+, Clipper, Foxl3ASE+, QuickSilver.

SOFTWARE
BOTTLING
COMPANY

©1989 The Software Bottling Co.
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SoftCode's WYSIWYG screen editor is the best in the business.
Changing colors, drawing boxes,
moving blocks around and placing
fields are all done with single commands. Select special characters from
amenu. And specify parameters for
fields, including data validation types.
It has apull-down menu interface for
easy learning and an Express Key
interface for more experienced users.
SoftCode's screen editor makes it
easy to design incredible screensand easy to change your mind.
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CCCCCCCCCCCCCCC

ALPASCALP

Design screens at the speed
of your own imagination.

S
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The end of "hard" coded
programming.
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QUICK ACCESS
EASY EDIT
THE MATCHMAKER
GOLDEN BOW SYSTEMS
trvl

A MATCH FOR YOUR FILES— find disk
information fast, no matter how it's formatted.
No need to index or keyword your files—just
describe what you want in plain English or
regular expressions, and it's on your screenfast.

ow

WHEN YOU FIND IT, USE IT with Vq's fullfeatured editor or your own word processor,
compiler, or custom macro.
A MATCH FOR YOUR CREATIVITY—
expand your creativity into a screenful of
windows for different files or different parts
of afile. Zoom them, compare them, edit them
in parallel, or copy-and-paste to a new file.

A MATCH FOR SYSTEM FAULTS—while
you're working, auto-save is working too, so you
can automatically start each session where the
last one ended—even if it ended unexpectedly'
A MATCH FOR YOUR APPLICATIONS—
add Vq's access and editing talents to the applications you know and love.
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The query panel is Vq's window into ontr ant,

A MATCH FOR YOUR PATH—quickly
search a file, a whole disk, or anything in
between to find all the files with a match to
your search pattern, then display each match
in full context!
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Vq's Block command menu is pulled down for processing the
marked block of text.

A MATCH FOR YOUR STYLE—everything
you want for creating and manipulating text,
plus a few things you never thought to ask
for—paragraph formatting, text centering,
auto-indent, search-and-replace, copy, cut,
delete or print blocks—effortlessly'
A MATCH FOR YOUR DISPLAY-25, 43, or
50 line display modes, and you pick the screen
colors!

After aquery. Vq lists the fdes containing the target pattern and
displays the matching text, highlighted in context.

A MATCH FOR YOUR MOUSE— full mouse
support with pull-down command menus
means you don't have to remember anything.
All Vq's power is delightfully accessible—just
point and shoot!

The small-pdl down menu lists Vq's preconfigured Hot Links
to other applications.

Vq comes with Hot Links to popular applications, and creating more is a snap. Pass your
desktop publisher the file you created, format
it, print it, then return to Vq to find your sales
summary and jump-start your spreadsheet prograin, or write brilliant code and Compile-anddisplay-next-error. Vq shrinks to just 7K bytes
during linkage and gives your applications
room to run!
A MATCH FOR YOUR CHORES—teach Vq
whatever you do over and over. Vq's macros
learn any input sequence for flawless playback
at your command, for infinite customization!
Vq operates with OS/2 or DOS 3.0 or higher
in IBM-compatible systems with 256K bytes.
Vq is a trademark of Golden Bow Systems

SEE YOUR DEALER OR CALL TOLL-FREE

(800) 284-3269
GOLDEN BOW SYSTEMS

$270
M/C VISA
$5 US shipping
CA orders add 70/o

2870 5th Avenue
San Diego, CA 92103
FAX (619) 298-9950
%NE-20
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SHORT TAKES
BYTE editors ' hands-on views of new products

CarrierNET
Turbo EMS
PC-Write 3.0
CCC Model 2400
Picture Publisher

Current Events

W

THE FACTS

CarrierNET
hat would happen if you
$298 per PC; $219 for
plugged your IBM PC's
peripheral sharing only
serial port into a 110-volt
power outlet? If you're using
Requirements:
CarrierNET, you'd have a
IBM PC, XT, AT, or
LAN. From Carrier Current
compatible with afloppy
Technologies, CarrierNET
disk drive, 256K bytes
includes communications
of RAM, aserial port,
software and a specialized
and DOS 2.0 or higher;
modem that attaches to your
ahard disk drive
PC's serial port and transmits
is recommended.
at up to 38,400 bps.
The key to CarrierNET lies
in a small putty-colored box
during atransmission, each
that connects the PC's serial
modem issues atime-out and
port to apower outlet. The box
resumes transmitting after a
accepts serial transmissions
random period.
from the PC, assembles the
CarrierNET has RAMdata into packets, and broadresident communications softcasts it asynchronously over
ware called ExcellNet. The
the neutral and ground conbasic version supports periphnections that run to every
eral sharing only and costs
power outlet.
Each node is essentially a $219 per workstation. The
version Itested ($298 per
modem that uses aproprietary
workstation) included driveset of communications protoor subdirectory-level passcols, including an error-corword security, E-mail and file
rection scheme that detects
transfer capabilities, and
and retransmits lost or damsome DOS functions, like the
aged packets. The box also inability to view directories on
cludes asurge suppressor that
other PCs.
protects your serial port.
The prerelease device IreEvery LAN requires ameceived was limited to 19,200
dium access scheme. Carrierbps, and the preliminary softNET relies on a collisionware and documentation were
avoidance method in which
alittle rough around the edges.
each modem listens for acarNevertheless, Iwas able to get
rier tone before attempting to
my office AT clone and two
transmit. If the line is in use,
80386 portables up and runthe modem waits and tries
ning quickly. The E-mail and
again. If acollision occurs

Calling up aone-screen directory on aremote PC took over
2minutes.
CarrierNET won't work if
your building has more than
one transformer or has any
crossed neutral and ground
connections. It also won't
work with surge suppressors
that support common mode
filtering. Unfortunately, I
didn't have time to track down
the problem.
When CarrierNET works,
it works well. Sharing a
printer attached to your PC is
easy and quick, thanks to ExcellNet's spooling capability.
Carrier Current
Once you've configured ExTechnologies, Inc.
cellNet, files transfer auto1804 West Southern
matically to the remote
Pkwy.
printer. Transfers are consisBuilding A-112
tently error-free, if not always
Durham, NC 27707
(800) 222-0377; in
fast. Also, the menu-driven Email system is easy to use. And
North Carolina,
the DOS commands let you
(919) 490-4970
copy, delete, and rename
Inquiry 1061.
files, as well as construct and
remove subdirectories on remote PCs.
CarrierNET seems best
suited for small groups of
DOS functions worked without ahitch. It took about 1 users who share printers and
transfer files occasionally.
minute to transfer a100K-byte
Before buying, however,
file between computers ( 1600
check with an electrician to
bps). When Isent more than
make sure that CarrierNET
one file, however, the network
will work in your building.
bogged down. Two 100K-byte
—Rob Mitchell
files sent simultaneously to
my AT clone arrived errorfree, but they took over twice
as long to transmit. Fortunately, you can set ExcellNet
to operate in background
mode.
But the real problems began
ore and more of today's
when Imoved one computer
sophisticated applicafrom BYTE's third-floor editions have the built-in capabiltorial offices to other floors.
CarrierNET claims arange of ity of using memory above
MS-DOS's 640K-byte limitaup to 1mile, but Icouldn't estion, as long as that memory
tablish any communications
complies with the LIM/EMS.
from the fifth floor. From the
The result is much-improved
first and fourth floors, Icould
performance. But there are a
reach only one of the two
few roadblocks on the highworkstations on the third
way to that nirvana.
floor. Further, transmissions
continued
became unacceptably slow:

Almost- Magic
EMS Emulation

M
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The RAM above 640K
bytes in today's systems is extended memory, and MS-DOS
has no built-in way of managing it. You need some way of
converting it to EMS. The easiest way is to buy an add-in
board specifically designed
for EMS. But with memory
prices sky-high, that's not a
viable alternative unless you
have abottomless wallet.
Turbo EMS is a software
package that neatly handles
these difficulties. It's an expanded-memory emulator that
simulates the working of an
expanded-memory board running EMS 4.0. It will neatly
turn the extended memory in
your system into what your applications will see as EMS
memory.
Expanded-memory emulators aren't new, but their reliability has improved of late.
And Turbo EMS has an additional unique feature. If your
system doesn't have extended
memory, it will turn your hard
disk drive into pseudo-EMS
memory. Instead of swapping
EMS memory segments to and
from RAM, it swaps them to
your hard disk drive.
Iquickly found that, with a
few exceptions, Turbo EMS
isn't the type of program you
take out of the package, load,
and run with nary athought.
But Idid find the extensive installation utility well designed
and helpful.
Turbo EMS does an extensive check of your system during installation, but it can be
fooled. It was unable to detect
that Iwas using my 2 megabytes of extended memory as a
disk cache. The documentation told me Ihad to turn off the
cache, but this took some digging. It also warned me that
failure to uninstall memoryresident programs that use extended memory could result in
"data corruption."
There are other areas where
you can get into trouble. For
example, most programs that
use EMS don't care where in
memory the 64K-byte page
frames used for data swapping
reside. But some programs do.
Applications like DESQview,
98
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Once Igot Turbo EMS running, Iran Paradox 2.0 and
several other applications with
'YIDO CKSitai
Installation dad Configuration About Turbo CAS
my " new" 2megabytes of expanded memory. The results
Tb,, product
were impressive. Icould acTurbo ERS
Serial Number 30010177-4 01
cess large databases more
Witt does it dol
A Software Simulator for tir
lotustrl Intellrl Microsoftlri
quickly, and common comSupported Itardware'
Expanded !denary Specification
Version 1.0
mands worked noticeably
Operating System
faster.
Developed by
Technical Support
Tele -Ware Corporation
Then Itried the program on
1 Burgundy Hill
Pittsford, NV 14531
asystem without any extended
Copyrightici 1388
memory, using the hard disk
All rights reserved
drive instead. Iwasn't impressed. Turbo EMS's swap'/ changes item,
ESC returns to previous screer
ping of data to and from the
hard disk drive doesn't make
much performance difference
over the normal swapping that
any sophisticated application
THE FACTS
does anyway. It's especially
Turbo EMS
Lantana Technology, Inc.
true with aslow 65-millisec4393 Viewridge Ave.
$99.95
ond drive. Using afast 25-ms
Suite A
drive, or, even better, acachRequirements:
San Diego, CA 92123
ing disk controller, does speed
IBM PC, XT, AT, PS/2,
(619) 565-6400
things up abit.
or compatible with at least
Inquiry 1062.
Turbo EMS does an excel256K bytes of RAM and
lent job of converting your exMS-DOS 2.1 or higher.
tended memory to EMS,
opening up awhole new world
of performance with applicaParadox, and Windows retions designed to take advanthat they couldn't detect any
quire specific page- frame
EMS memory in my system. I tage of expanded memory. But
alignments. Turbo EMS's
eventually found out why.
don't expect its hard disk drive
documentation was helpful,
About halfway through the
EMS emulation to make abig
but it took some research.
difference in performance.
manual, you're told you have
After you've filled in all the
to use autility to turn on the
There is, however, adefinite
options, Turbo EMS installs a EMS emulation. Problem
niche for it. Some applicadevice driver call in your
solved. But there's a lesson
tions, like the latest version of
CONFIG.SYS file. Then you
here: With Turbo EMS, it's
Ventura Publisher, are beginreboot your system and go—or
absolutely essential to read the
ning to require EMS to use
so Ithought. After Irebooted,
documentation carefully and
certain features.
applications kept telling me
plan your installation.
—Stan Miastkowski
,

PC-Write Gets
Serious
n 1983, Quicksoft entered
Ithe word processor market
with PC-Write, ashareware
alternative to much more expensive programs. Because of
its low price and good technical support, PC- Write did
well: Here was aword processor that could do most of what
its users wanted and at afraction of what the others cost.
However, the early versions
lacked features that made
many potential buyers pause.
It could handle files of up to

only 60K bytes of RAM, it
didn't support columns, and
the spelling checker was
somewhat too cumbersome.
With PCWrite 3.0, Quicksoft has fixed the major drawbacks of previous versions.
Not only will its longtime fans
appreciate the improvements
(after all, they suggested
many of them), but first-time
buyers or compulsive switchers would also do well to consider it.
The first thing Inoticed is
the command line, which tells
you everything that you ever
wanted to know about your
file, such as what line you're

on, how many lines are in the
file, percentage of memory
the file occupies, filename,
and basic function key commands. At first, Ifound all
this information distracting.
But when displaying error
messages or performing a
searchandreplace operation,
or if you're about to overwrite
something, the program
blocks out the command menu
unless it pertains to your current operation.
Version 3.0 can handle any
file up to the size of your system's available memory, but I
didn't notice any speed loss in
continued

CrossCode
C
for the
68000

Microprocessor Family

Embedded systems designers have already used CrossCode C in over 291

different applications

CrossCode C comes with four
powerful tools to help you program your
68000-based ROMable applications
From C source to final object, each tool takes you
one step closer to your finished ROMable design

C

rossCode C is designed specifically
to help you write ROMable code for
all members of the Motorola 68000
family. Four powerful tools take you from
C source to object code:
1. COMPILER: To get truly ROMable
code, you have to start with a truly
ROMable compiler. Here are three
CrossCodeC features that you won't find
in any ordinary C compiler:
•Compiler output code is split into five
independent memory sections that you
can assign into ROM or RAM as you
please.
•You can optimize the code for your
application because you control the sizes
of data types. For example, you can
optimize for speed by using two byte
ints, or get maximum versatility by
using four byte ints.
•You can easily write assembly language
routines that call C functions and vice
versa, because the compiler uses simple,
well documented parameter passing
conventions.
2. ASSEMBLER:
CrossCode
C
comes with a Motorola-style assembler
that has all the features that assembly
language programmers require. In fact,

you could write your whole application
with it:
•The assembler features an advanced
macro language, conditional assembly,
"include" files, and an unlimited size
symbol table.
•Detailed cross references show you
where you've defined and referenced
your symbols.
•After a link, you can actually convert
your " relocatable" assembler listings
into " absolute" listings that contain
absolute addresses and fully linked
object code.

Hex. You can also produce abinary image
and convert that image into any format
you might want. In all formats, bytes can
be split into EPROMs for an 8, 16, or 32
bit data bus.
Why Wait
Once you start using CrossCode C, you
may just wonder how you ever got the job
done before!
It's available under
MS-DOS for just $ 1595, and it runs on all
IBM PCs and compatibles (640K memory
and hard disk are required). Also available
under UNIX & XENIX.
CALL TODAY for more information:

3. LINKER: The CrossCode C linker
is designed to handle truly huge loads.
There are no limits on the number of
task for extension 2002)
symbols in your load or on the size of your
output file. And you can always count on Outside the United States, please dial
full 32 bit target addressability, because
PHONE: 1-312-971-8170
the linker operates comfortably in the
FAX: 1-312-971-8513
highest ranges of the 68020's address
space.

1-800-448-7733

4. DOWNLOADER: CrossCode C
comes with adownloader that puts you in
touch with all EPROM programmers and
emulators. It can convert your load into
Motorola S- Records, Intel Hex, Tek Hex,
Extended Tek Hex, and Data I/O ASCII

SOFTWARE DEVELOPMENT SYSTEMS, INC.
DEPARTMENT 22
4248 BELLE AIRE LANE
DOWNERS GROVE, ILLINOIS 60515 USA

Crosseoder« is atrademark of SOFTWARE DEVELOPMENT
SYSTEMS, INC. MS-DOS® is a registered trademark o
Microsoft. UNIX® karegistered trademark of AT&T. XENIX®
is aregistered trademark of Microsoft.

MORE dBASE POWER!

SHORT TAKES

FOR ONLY

MAN V: A database
ager for your PC that has
SE III+ power, Report
Writer, and Compiler
all in one package! Now
you can buy apowerful
dBASE III+ work-alike
that includes more
features and power than
any other competitive
product on the market, at a
fraction of the cost!

•
P
. rtor - series .
x -*oriel
2.5st -prefix
F4.5et - path
F6.Copy -cursor f8.0trectory
• filename ( àncludg e or
for directory)
F9.Acce.f I.

lc. once
Enter. Accept
FIO.Acue.t / 0

"dBMAN competes directly with dBASE 111+, it runs many operations
much more quickly and costs less than half the price." Bruce Brown,
PC Magazine.

Unlimited Power. We extended the dBASE III+ language to
bring you to anew level of programming power and versatility.
Reports without programming! With our Report Writer you
can easily create invoices, sales statements, form letters,
employee lists, multi-lined and columnar reports, and more. All
without programming!
Speed unequalled in performance. dBMAN V's Greased
Lighming! Compiler executes dBASE applications up to 16
times faster than dBASE III+, and comes with an unlimited
distribution runtime license at no extra cost!
We are offering a30 day money back guarantee if not fully
satisfied. (When purchased from aVersasoft authorized dealer.
And, our multi-user version of dBMAN for Novell, IBM PC Net
retails for only $499.95!
Just compare our price with the competition:
Inter
dBMAN V

le r

Compder

189.95

FoxBASE

included

N/A

$1039.95
$844.95

$599.90 $ 149.95'

$947.95

dBASE 111+ $795.00

*

$189.95

$495.00 $ 149.95'

OulckSilver $199.00
dBASE IV

TOTAL

Mcluded

$695.90 $149.95'

$395.00

Cr

Report Writer

$1295.00

N/A
included

$149.95*

$944.75

included

$1295.00

Suggested retail price for comparable relational tull-screen report wrder

dBMAN Highlights:
CI dBASE II and dBASE III.

Multi-User Version:
compatibitty

320 extended commands and functions
Password protection and data secunty at field
level
U BCD numbers

7
......1—

L7ic1c-s
i
- records and files as a set to
prevent deadlock

'-I Supports transaction update and roll
back ( Novell TTS system) and more.
L3 Available for Novell Network, IBM

U Single command menus: vertical, horizontal,
scrollable and pull down menu

PCNet, Xenix, UNIX and other major
operating systems

Program debugger/editor

Report Writer Highlights:
U

User defined pop-up wmdows and more.

U 9 group levels
U Conditional printing of any items

Call today to order your
copy of dBMAN V !

U Compute running sums, counts, averages,
minimums and maximums
GI Relate and report from up to 9 database files
with lookup ( one to one) and scan ( one to
many) relations and more

Versasoft Corporation

VERSASOFT

4340 Almaden Expwy, Sude 250
San Jose, CA 95118
Phone: 408-723-9044
Telex: 650-263-5806
Fax: 408-723-9046

dBASE III• and IV art iradmarlm ol AMA. Tale FonBASE .• • Indent*. of 1••• S•41stme ( Amer
umIrmart of Noma \el QuAl&Ilvm os
•Irmlammit el Word% hcyan,. Novell NeMeork.111M PCB«. seta. UNIX lc ...marls of Novell. IBM. Micro-AA. AT&T Bell
LemnuorAA/r.pA irrly
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THE FACTS
PC-Write 3.0
$89
Requirements:
IBM PC, XT, AT,
PS/2, or compatible with
448K bytes of RAM
(320K bytes without the
spelling checker) and
DOS 2.0 or higher.

cursor response. It went from
top to bottom of a 50K-byte
file in less than asecond, and
the program found and replaced 34 occurrences of a
word in 6seconds on my IBM
PC XT compatible. On
BYTE's keystroke count
benchmark test for word processors, PC-Write scored arespectable 228, compared to
WordStar's 234 (see table 2on
page 110 in the May 1988
BYTE). You can also print
from within the program, instead of using aseparate print
program, and with enough
memory, you can buffer the
print file for faster printing.
Ifound the spelling checker
abit quirky, although it is an
improvement over the one in
the previous version— but
then, I've never met aspelling
checker Iliked. PC-Write's
spelling checker looks for
misspellings by checking if
the word in question is in the
master or user list. One- and
two-letter words are ignored.
Sometimes, the program
flagged aplural of an offend-

Quicksoft
219 First Ave. N
Suite 224
Seattle, WA 98109
(206) 282-0452
Inquiry 1063.

ing word, only to offer its singular as a possible replacement. But if this happens to
your favorite word too often,
you can easily remedy it by
adding the word to the 50,000word dictionary. Version 3.0
lets you edit and execute most
commands without leaving the
spell search mode.
The program now finds duplicate words, and all guesses
are displayed on the command
line. You can also link and
check related files. A nifty
feature called shorthand mode
lets you create macros, so you
have to hit only aletter or two
for commonly used words and
phrases. You can toggle this
feature on or off. Bob Wallace, president of Quicksoft,
said the program's dictionary
is constantly updated (registered users can call the company with suggestions).
Another feature is its ability
to store columns as literal
ASCII text, letting you import
Lotus 1-2-3 print files into the
program. You can also mark
continued

How to
move amountain,
level abuildin
rule the won
erase the past,
make amillion,
and draw attention
to yourself
1
0,
You can draw anything with AutoSketch'.' But
that's only the beginning. Then, you can move it.
Make sure it's level. Scale it to size. Or draw in rules.
Don't like it? Erase it. Want it bigger? Stretch
it. Need details? Zoom in. Want more of the same?
Duplicate it.
AutoSketch is the precision drawing tool that
does amazing things. In up to 10 working layers.
And because it's also easy to learn (takes about an
hour), you won't have along, drawn-out start-up
process. That makes it the perfect complement to

your word processing or desktop publishing
package.
So get AutoSketch for your PC*. For just
$99.95, you'll accomplish things you never
thought possible. And who knows what kind of
attention that might get you.
To order AutoSketch directly, or for more
information, call 1-800-223-2521. For the name of
your nearest AutoSketch Dealer, call 1-800-4455415, ext.1, or write to AutoSketch, 2320 Marinship
Way, Sausalito, CA 94965. AUTODESK,

'Autekbtch runs on IBM PC/XT/AT and 100% compatible computers, and supports IBM's FS/2. AutoSketch is registered in tne U S Patent and Trademark Office by Autodesk Inc
IBM and Personal Computer AT are registered trademarks. and Personal Computer XT and PS/2 are trademarks, of International Business Machines Corporation
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Reduce
C Programming
for MS Windows
by 75%
Introducing Cialeiews -,
amajor
productivity tool for Microsoft!' Windows
program development in C. Slash your MS
Windows program development time by up
to 75% through the powerfull object-oriented
programming (00P) technology of C_talk.
With CialkNiews, the most common
elements of all MS Windows programs are
packaged into reusable software
components-object classes. Over forty
software components are included as a
complete applications development
framework. These object classes provide an

Ik0

easy-to- learn and powerfully consistent
interface to the rich functionality of MS
Windows. CialkNiews is also areal 00P
environment. Use the software
components as they are, or extend them to
meet the most demanding applications.

Coming SOOrl...CialkNiews for the
Apple Macintosh 4... now your MS Windows
program will port to the Mac with little or no
change!

$450 •SO

In the US. add $5for shipping.
I$25 for Intl handling)

columns and move, copy, or
delete them.
Each registered user of PCWrite receives two free upgrades. Instead of an upgrade,
you can get aPageMaker import filter, DCA (Document
Content Architecture) conversion package, LaserJet font
manager, or the source code.
Other goodies that cost extra
(but most of which you can get
through Quick soft at adiscount) include French and Hebrew capabilities ( including

voice support in Hebrew),
Grammatik III, the InSet
graphics capturer and extra
fonts, and more.
With PC-Write 3.0, Quicksoft has dispelled any notion
that it's not a " serious" product. The technical support
folks are also friendly, knowledgeable, and patient. Even if
the price were not under $ 100,
this would still be aword processor most worthy of your
consideration.
—Dave Andrews

A Real Deal: 2400- bps Modem
for $95

CNS, Inc.
Software Products
7090 Shady Oak Rd.
Minneapolis, MN 55344
612-944-0170, Fax 612-944-0923

. . . providing and advancing
object-oriented methodology.

Costae
,
Keg Imprinting
Create akeyboard
so easy to use, costly training time turns
into instant productivity!

W

Custom Keys and Snap-On IBM KeyCaps: Available in awide variety
of colors and imprinted in your choice of colors and fonts. Keytop and
Keyfront Labels: Supporting emulation, word processing or custom made
to your specs. Won't wear out or come off keys until intentionally removed.
FlexShield Keyboard Protectors: Extend keyboard life. Protect from dirt,
liquid and damaging environments without restricting keyboard operation.
Call for your FREE CATALOG of Custom Keyboard Enhancements.
CATALOG HOTLINE: 800 628-2828, Ext. 650

Hooleon
CORPORATION

For orders or custom info, call:

602 634-7515
FAX: 602 634-4620

P.O. Box 201, Dept. BYTE, Cornville, AZ 86325
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hen Ifirst saw the ad
from Compu Corn
Corp. for a $ 95 2400- bps
modem, Iwas more than alittle skeptical. Iremembered
how my father would say that
things that appeared too good
to be true usually weren't.
Given that only recently have a
few 1200-bps modems made
their way to under $ 100, and
that typical prices for 2400bps modems range from $ 179
to about $ 350, the CCC ad
promised alot. So Igave the
company acall.
The CCC Model 2400
modem is an internal short
board designed for the IBM
PC or compatibles. It is based
on a Texas Instruments chip
set that results in a sparsely
populated—and therefore economical— board. The board

includes two standard modular telephone jacks ( a cable
also comes with it) and a
speaker with an external volume control.
Like most personal corncontinued

THE FACTS
CCC Model 2400
$95
Requirements:
IBM PC or compatible
with at least one available
bus slot.
Compu Com Corp.
1275 Palamos Ave.
Sunnyvale, CA 94089
(408) 732-4500
Inquiry 1065.

How lb Get In On Our
Frequent Her Program

Our new software product will
increase the speed of any PC system
so dramatically that we're tempted to
include apilot's license (and seatbelt) as standard equipment.
We call it FAST! And from the
moment you load it, you'll find
that's an understatement. Agross
understatement.
Using any benchmark or performance test you chocse, FAST!
DATA TRANSFER R
ATES
I
NKILOBYTES P
ER S
ECOND

BE: AT
•B
ASE R
ATE
•WITH F
AST!

multiplies the actual processing speed
of your system, by four times . . . six
times . . . eight times . . . or more,
depending on your system and
application.
With FAST!, aIBM XT system
easily outraces aCompaq Deskpro
386, using astandard data transfer
performance benchmark And
without enhancing the hardware in
any way
We've got awinner on our hands.
Speed Enhancement,
Without Hordwore Upend«

COMPAQ
DESKPRO 386

Our remarkable enhancement is
achieved by very simple means. We
took awell-known speed-enhancement technique called "disk caching:
and improved it. By amile.
FAST! literally anticipates what
data your CPU will be seeking, and
reads that data from your drive or
floppy into aspecial RAM buffer (or
"cache"), before the CPU asks for it.
Which means that your CPU
spends almost no time waiting for
disk reads, the most notorious time-

glutton of all. The more disk-intensive your application (database, for
example), the more time FAST! will
save you.
And since FAST! reduces drive read
time drastically, it also reduces wear
and tear on your drive, extending
its life.
EAST! mom /bony The competition
Priced at just $99, FAST! is

competitively priced with other diskenhancement utility software. Yet it
offers vastly superior results— four
times the performance of the closest
competitors.
And it's hundreds less than
hardware upgrade options like faster
drives, turbo boards, or entire system
upgrades, while again offering superior speed enhancement. And FAST!
works with XT, AT 386 and PS/2
systems, in conventional, extended
or expanded RAM.
If you want to give your computer
breakneck processing speed, get
FAST! To orde4 call Future Computer
Systems at (603) 894-6975. Or, ask
your local computer dealer.
For FAX orders: ( 603) 894-6670

Future Computer Systems
26 Keewaydin Drive, Building H2
Salem, NH 03079
(603) 894-6975

ET. AT and PS/2 are trademarks of Internanonal Business Madunes Corporanon Compaq DESKPRO 186 Is atrademark of Compaq Computer Comoranon FAST' ts atrademark of Future Computer Systems
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puter modems, the CCC unit
port 3 or 4, you cannot use
uses the Hayes-compatible AT
Boyan.
command set, and it has a40Iassigned the modem to my
character command buffer. It
system's port 3 and used it
also adjusts automatically to
with Procormn Plus. In addilower transmission speeds of tion to calling local access
1200 bps or 300 bps.
numbers, which provide relaIinstalled the modem in my
tively clean communications
Hyundai Super 286c with no
lines, Ialso sent and received
problems. The board requires
ASCII files on adaily basis via
you to deal with only two
standard long-distance serjumpers. One jumper selects
vice at 2400 bps and 1200 bps.
COM port 1, 2, 3, or 4; the
And although my experience
other sets the default (on or
didn't constitute ascientific
off) for the auto- answer
test, the number of occasional
mode.
line-noise glitches was about
The package comes with a the same as on aUSRobotics
shareware communications
Courier 2400.
program called Boyan (verIdidn't do any exhaustive
sion D3), which has alicense
lab line-noise tests, but in realfee, should you decide to use
world use, the CCC Model
it, of $35. Boyan is a fairly
2400 worked fine. This is the
straightforward, no-frills profirst 2400-bps modem I've
gram. It does have one signifiseen for less than $ 100, and
cant drawback, as do many
it's abargain. It comes with a
programs of this type: It suptwo-year warranty and a30ports only COM ports 1and 2.
day money- back policy.
This simply means that if you
That's avery good deal.
need to assign the modem to
—Dennis Allen

The Electronic Darkroom

p

icture Publisher is an
image editing software
package billed as an " electronic darkroom." Iused it to
edit and manipulate a set of
scanned gray-scale images to
increase their clarity or remove flaws.
Once you have Microsoft
Windows, Picture Publisher,
and any Tag Image File Format ( TIFF) picture files
loaded and ready to go, asuite
of useful tools is at your disposal. These tools include
Greymap functions, which let
you adjust or enhance grayscale values; Mask functions,
which let you create freehand
or geometric shapes to either
protect an area from global
edits or mark an area for edits;
Retouch, which you use to
smooth, brighten, feather, or
add texture to an image; Edit
functions, which provide cutand-paste features; and Pro-

cess functions, which you use
to view, crop, scale, or otherwise ready images for final
placement on apage.
You use basic utilities like
Undo, Apply, and Zoom to
implement or delete your
edits. You can access the tools
and utilities via Windows'
pull-down menus, the Astral
Picture Window icons, or the
function keys.
To actually edit an image,
you move between the Windows interface and the Astral
Picture Window. The Astral
Picture Window is basically a
full-screen window within the
Windows environment. When
you work in the Astral Picture
Window, Picture Publisher
paints to afull VGA screen so
you can see 64 levels of gray
and manipulate 256 levels of
gray. Ifound it easy to move
between the two interfaces.
It is also easy to create spe-

How the competition stands
Introducing the modem with asleek new
stand-up* design. Telebit's new T1000 MultiSpeed modem. The modem that not only looks
different, but is different. With more features.
More performance. And asurprisingly low price.
More modem for less money.
What makes the T1000 so different?
For one, you get achoice of more speeds. The
T1000 can send and receive data at 300, 1200,
2400, or 9600 bps using ordinary dial-up
phone lines.
So the T1000 can talk to your installed
base of low-speed modems, plus the large
installed base of Telebit® and other PEP" highspeed modems.
But it costs about the same as a

2400 bps error-free modem.
Another difference? The T1000 runs at
9600 bps with any type of data— without compression. Error free. With MNP and PEP
error detection and correction.
The T1000 fits right in.
The T1000 Multi-Speed modem even talks
Hayes—right from the box. And if you're using
the AT command set or even Smartcom ifi
software, we're compatible. You won't need new
software. And you won't need new commands.
The T1000 also has internal support for
the most widely-used communications protocols
—Kermit, Xmodem, Ymodem and UNIX's
UUCP So you can transfer files up to 3times
faster than any other modem.

1
3 Universal Data Systems
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cial-effect images with Picture Publisher. For example,
you can posterize a photo,
which groups gray tones with
ones of similar value, or you
can change an image's threshold, which converts gray tones
to either black or white to
create line art.
The two functions that I
found particularly fascinating
were Retouch and Greymap.
Retouch lets you adjust the
gray values assigned to apixel
using a paintbrush. You can
easily implement all kinds of
changes, like s'larpening the
image via an edge-enhancing
filter or painting over flaws on
an image using agray tone of
your choice. Iused the sharpen feature to give better definition to some of my fuzzy
images.
The Greymap functions let
you do complex adjustments or
fairly quick adjustments in
brightness or contrast.
Iran the product on aPS/2

THE FACTS
Picture Publisher
$595

Mawr ne
Isresnola

Reuel, ,, A
o

Model 80 running Microsoft
Windows 2.03. The documentation clearly explained basic
image-preparation concepts
and was easy to follow. While
Ifound the product easy to use,
anyone buying it should have
some familiarity with both
Windows and basic desktop
publishing and darkroom con-

cepts. Edited images can be
ported to page layout, presentation graphics, or word processing software that accepts
TIFF or the Encapsulated
PostScript Font format. If
you're aserious desktop publisher, Picture Publisher is
worth alook.
—Jan Fiderio •

Requirements:
With an IBM PC: VGA
card, analog monitor,
Microsoft Windows 2.03
or higher, Windowscompatible mouse, 640K
bytes of RAM, and DOS
2.0 or higher; ahard disk
drive is recommended.
With an IBM PS/2:
Windows 2.03 or higher,
Windows/PS/2compatible mouse, 640K
bytes of RAM, and DOS
2.0 or higher.
Astral Development Corp.
Londonderry Sq.
Suite 112
Londonderry, NH 03053
(603) 432-6800
Inquiry 1066.

up to Iblebit's newest modem.
And here's another big difference. Since
the T1000 runs the most popular communications software at the highest possible speeds.
You can take full advantage of packages like
HyperACCESS, Crosstalk-Fast, MicroPhone
and Acknowledge.
Just plug us in, and the T1000 will fit
right in. No ¡natter what your environment.
Remote management for ease of use.
Here's the final difference. The T1000
offers ahost of remote management features.
Including remote access, remote configuration
and remote diagnostics.
So get the modem that's head and
shoulders above the rest. In features and performance. At just the right price. Telebit's new

T1000 Multi-Speed Modem.
Call 1-800-TELEBIT or
(415) 969-3800, today.
Or write Telebit at
1345 Shorebird Way, Mountain View, CA 94043-1329.
Fax: (415) 969-8888.
Because no one gets the
message through like Telebit.
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TELEBIT

01988 Telebit Corporation. Telebit is aregistered
trademark and PEP is atrademark of Telebit Corpora.
lion. Other brands or product names are trademarks of
their respective holders.
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The fastest possible
way to create the fastest
MS-DOS programs
possible.
For Personal Computers Rooming
the MS, OS/2 or MS-DOS.
Operating System

Microsoft C5.1
r,

)i:
)p :

217
23383:5936

Add (latch...

Ctr 1 + 1/

Special offer
Programmer's
editor and
Microsoh QuickC.
compiler included.
FREE!

25:
jot
Delete Watch...
Ctrl+U
26:
Delete All Watch
27:
set_curso
28:
p = scrnbtf;
29:
38: /* Draw top of box. */
31:
32:
®p 218;
33:
p +. 2;
34:
for ( 1 = 8; i( COLS: y += 2, i++)
35:
*p = 196;

Microsoft C Optimizing Compiler 5.1 Techbox
Compiler
•Optimizations that generate the fastest code for DOS
and OS/2 systems.
-In-line code generation.
-Loop optimizations.
-Elimination of common subexpressions.
•Full OS/2-system support to break the 640K barrier.
-Family API programs that run under DOS and the OS/2
systems.
-Write multithreaded programs and Dynamic Link
Libraries.
•Small, medium, compact, large, and huge memory models.
•Mix models with NEAR, FAR, and HUGE keywords.
•Fast compilation ( 10,000 lines/minute) with Microsoft
QuickC:"
•Fastest math, in-line 8087/80287 instructions, and
floating-point calls.
•More complete support of proposed ANSI standard.
•Over 350 library functions, including agraphics library.
Microsoft Code View
•Full OS/2 systems support.
-Debug applications of up to 128 MB under the OS/2
systems.
-Debug multithreaded programs and Dynamic Link
Libraries.
•Source-level debugging for precise control over
programs.
-Dynamic breakpoints in the source.
-Debug programs written in avariety of Microsoft
languages.
-Full symbolic display of C structures.
-Interactively follow linked lists and nested structures.
-Watch variables, memory, registers, and flags.

36:
*p = 191;
37:
p += 2;
38:
39: /* Draw side of box. */
Non ,includes asn syg

ler-MSC>

Other Utilities
•Fast linking (twice as fast as the C4.0 version linker).
•OS/2 incremental linker - up to 20 times faster than a
full link.
•OS/2- and MS-DOS reconfigurable programmer's
editor

.41111111111111118111111111111111110

Everything about Microsoft® COptimizing
Compiler version 5.1 is dedicated to the professional programmer.
Fast code. Fast development. Fast debugging. And full support for both MS-DOS® and
the OS/2 systems in asingle package.
There's no faster Ccode on aPC, because
powerful optimizations, such as in-line code
generation and loop enregistering, generate
executables that are compact and efficient.
The documentation even teaches you special
coding techniques to squeeze every last bit of
106
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speed out of your code.
Fast code isn't all you get. Under MS® OS/2,
the 640K barrier is gone so you can write Cprograms as large as agigabyte.You can call the
operating system directly. Create more responsive programs (multiple threads allow program
operations to overlap). And build Dynamic Link
Libraries (DLLs) that can be shared, saving
valuable memory. DLLs also allow your main
programs to be smaller, so they load faster. You
can even write asingle Family API program
that runs under both MS-DOS and MS OS/2.

'The fastest possible
way to create the fastest
MS OS/2 programs
possible.
I
For Personal Compilers Rimning
the MS, OS/2 or MS-DOS,
Operating Symms

Microsoft .0 5.1
217
23383:5936

eamoz•
Add Watch...
Ctrl+W

Delete Watch...
25:
¡ ut
Delete All Watch
26:
27:
set_ciirso
28:
p = scrubut;
29:
38: /* Draw top of box. */
31:
32:
33:
34:
35:
36:
37:
38:
39: /* Draw side of box. x/

Special tiler.
l'rogrammees
editor afld
Micnnott QuickC..
compiler included.
FRE.E!

Ctr1+11

Microsoft Code View
•Full OS/2 systems support.
-Debug applications of up to 128 MB under the OS/2
systems.
-Debug multithreaded programs and Dynamic Link
Libraries.
•Source-level debugging for precise control over
programs.
-Dynamic breakpoints in the source.
-Debug programs written in avariety of Microsoft
languages.
-Full symbolic display of Cstructures.
-Interactively follow linked lists and nested structures.
-Watch variables, memory, registers, and flags.

Now includes CkS/2

Microsoft
Microsoft Editor is the first reconfigurable
text editor for programmers that lets you develop under MS-DOS and MS OS/2. Under
MS OS/2, multitasking lets you edit one file
while you comgle another, which cuts development time.You can even generate multiple compiles that report errors directly back into your
source code.
Microsoft CodeView® is the highly acclaimed
window- oriented source-level debugger that
makes debugging not only fast, but extremely
efficient. You can view program execution

Microsoft C Optimizing Compiler 5.1 Techbox
Compiler
•OPtimizations that generate the fastest code for DOS
—
and OS/2 systems.
•In-line code generation.
-Loop optimizations.
-Elimination of common subexpressions.
•Full OS/2- system support to break the 640K barrier.
-Family API programs that run under DOS and the OS/2
systems.
-Write multithreaded programs and Dynamic Link
Libraries.
•Small, medium, compact, large, and he memory models.
•Mix models with NEAR, FAR, and HUGE keywords.
•Fast compilation ( 10,000 lines/minute) with Microsoft
Quicie
•Fastest math, in-line 8087/80287 instructions, and
floating-point calls.
•More complete support of proposed ANSI standard.
•Over 350 library functions, including agraphics library.

Other Utilities
•Fast linking (twice as fast as the C4.0 version linker).
•OS/2 incremental linker — up to 20 times faster than a
(unlink.
•OS/2- and MS-DOS reconfigurable programmer's
editor

while you watch variables and register values
change. And under MS OS/2 you can debug
multi-threaded applications, DLLs, and programs as large as 128 MB. The Microsoft C
Optimizing Compiler 5.1, designed for the professional programmer. It's all the speed you
need. Call (800) 541-1261.

Microsoft .

Making it all make sense:

MicmsofttheMicrosoftkgaMS.MSDOamdCedekwmeregimmehraderterludMicmcêCorpolebm
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The Only Character
Recognition System

That Outperforms Ours
Nature's character recognition system can be
trained to read any language. Flagstaff Engineering's SPOT OCR Text Reader is also trainable.
It has read text printed in thousands of typefaces
in over 130 different languages!
The SPOT OCR Text Reader works just like a
typist who reads apage, then uses akeyboard
to transfer the information on the page into a
computer file— except SPOT uses ascanner for
eyes and outputs the text directly into standard
text files. SPOT is also faster. It can read up to
35 characters per second on a 16MHz AT, and
up to 65 characters per second on a 25MHz
machine ( that's 780 words per minute). SPOT
supports most major makes of scanners.
Using sophisticated statistical techniques,
SPOT recognizes characters like the brain does:
by examining their shape and context. Like
nature's original, SPOT is very flexible. It can
glance over an entire page or zoom in on a
few lines of text. SPOT can read newspapers,

POT

_SYNTACTIC PATTERN OPTICAL TRANSLATOR

magazines, books, manuals, invoices, contracts,
government documents, columns, tables . . . just
about any printed text. And SPOT keeps getting
better. The new Version 3.0 is faster, more
accurate, easier to use, and better documented
than its predecessors.
Since 1982, Flagstaff Engineering has provided
visionary data conversion solutions for thousands of companies worldwide. SPOT is already
increasing productivity and making life easier for
many publishers and researchers, accountants
and telemarketers, medical and legal offices,
archival and transcription services.
Wouldn't your business benefit from fast,
accurate, and low-cost OCR software? Give us
acall and let our application specialists explain
how you can save time and money with SPOT,
the OCR text-entry solution.

Visit us at C-BIT in
Hanover, West Germany.
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ENGINEERING

Helping People Read a World of Information
1120 Kaibab Lane • Flagstaff, AZ 86001
602-779-3341 • FAX 602-779-5998
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COMPUTING AT CHAOS MANOR

•

Jerry Pournelle

CHAOS MANOR
AWARDS
Jerry hands out
the kucos for
the most distinguished
products of 1988

fill three columns. I've acquired alot of
useful stuff this year, and much of it first
came out in 1988. Some of these products
aren't earthshaking, but they're all
darned useful. By me, 1988 was avery
good year for computer users.

Most Useful Computer
The clear winner in this category is the
Cheetah 386, which is built up from a
have got 8million things to do. At
Cheetah motherboard and memory indawn tomorrow Icatch an airplane
stalled in a "tower" configuration. Intel
to New England, where I'm schedfurnished the chip set (the 80386 and
uled to do some briefings about the
80387). Big Cheetah runs at 25 MHz. It
space program, as well as attend aBYTE
would run faster if Igot Intel to send me
Editorial Exposition. Meanwhile,
faster-rated chips, and Ijust may do that;
Christmas is in afew days, and I've done
although Ihave to say that Big Cheetah
no shopping at all. Ifound Larry Niven's
already runs fast enough for anything
present last spring, so that's set, and
I'm likely to do. The BIOS is by Award.
Mrs. Pournelle can handle the rest—exSo far it has been compatible with everycept of course for her own, which, with
thing I've tried, including the new
luck, I'll pick up in New Hampshire.
DESQview 3.0.
Surely they have interesting presents?
Just about everything Ihave said about
Meanwhile, this is the last column of
Big Cheetah could be said about the Zethe year, which means it's time for my
nith Z-386 (although that runs at 16
annual Chaos Manor Awards. BYTE has
MHz, still fast enough for nearly anyrecently instituted annual awards, and
thing Ido). It happens that Iuse Big
it's about time; I've nothing against the
Cheetah abit more than Ido the Zenith,
other magazines' awards, but Ido think
but it could be the other way around.
BYTE has unique expertise in this field.
That is, Inever experiment on my priThe BYTE awards are the result of avote
mary machine; and since I'm always
of the BYTE editors, and they are "offimucking about with new software and
cial"; you saw them in the January issue.
boards and equipment, something has to
The Chaos Manor Awards come under
be the experimental machine.
different rules. They aren't " official"
Ikeep ageneric IBM PC AT clone that
from BYTE, just from me. There's no
came from Larry Aldridge's Sterling
vote, although Imay check with other
Solutions ( 1824 South Starfire Ave., CoBYTE editors to see if they have had
rona, CA 91719) for stuff I'm really
problems Ididn't notice. Eligibility is the
doubtful about. For afair test, however,
year Igot aproduct, not the year it came
all the stuff—boards and software—
out. Finally, the usual Chaos Manor
should be run with an 80386 since, in my
rules apply: unless otherwise noted, this
is all stuff that I've personally used and judgment, the 80386 is the wave of the
future. The Z-386 serves as the 80386
beat the devil out of.
test-bed, and it has never failed me.
When Larry Niven needed anew com1988
This has been an interesting year. Ibeputer, Ihad no hesitation in recommending the Z-386, which is what he bought.
gan this column afew weeks ago by setStill, Big Cheetah is faster, and Ido use
ting up a GrandView outline (I'll get
back to GrandView later). Within a him abit more; so that's the machine of
the year, with the Z-386 as runner-up.
week, Ihad more than enough items to

1

The 80286 chip, originally greeted
with enthusiasm when the AT came out,
has proven to be a dead end. For one
thing, while it's easy to get from virtual
mode (where the 80286 pretends that it's
afast 8086 like you have in your PC) to
protected mode (which is genuine 16-bit
operations that can directly access 16
megabytes of memory), getting back
from protected mode to virtual mode requires a kludge you have to see before
you'll believe it.
That's not the worst problem. If Intel
had been able to make 80286s of consistent quality, the chip might still have a
protected-mode future, but they didn't.
Instead, we have anumber of steps and
revisions of the 80286, and they are not
all alike. Programs running in virtual
mode aren't likely to notice, but when
you move into protected mode, it can
make a real difference. Thus, anyone
programming for the 80286 in protected
mode must find aleast common denominator of the chip to write to. That is possible, but since it's also difficult and
expensive, it's generally confined to
large programming outfits. Much of the
driving force in this industry comes from
small programming companies.
There is useful 80286 software, but in
general, the future of the 80286 is to be
used as a kind of fast 8086, while the
80386 has a great future. The 80286
won't be abandoned quickly because
there are so many of them out there, but I
see adefinite trend toward software written just for the 80386. Most important,
there will be compilers and code generators using the 80386's special features.
Disk Drive of the Year
Big Cheetah's disk drive is the Priam
ESDI 330-megabyte hard disk drive, and
that gets the award in this category.
I'm very happy with the trend to everlarger hard disk drives. Ididn't predict it;
indeed, one of Pournelle's laws was " Silicon is cheap, but iron is expensive."
continued
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CHAOS MANOR

A M ESSAGE
To OUR
SUBSCRIBERS

T

he Amiga

2000 is the clear winner
ROM TIME TO TIME
we make the BYTE subscriber list available to other
companies who wish to send
our subscribers material about
their products. We take great
care to screen these companies,
choosing only those who are
reputable, and whose products,
services, or information we feel
would be of interest to you.
Direct mail is an efficient
medium for presenting the latest
personal computer goods and
services to our subscribers.
Many BYTE subscribers appreciate this controlled use of
our mailing list, and look forward to finding information of
interest to them in the mail.
Used are our subscribers' names
and addresses only ( no other
information we may have is ever
given).
While we believe the distribution of this information is of
benefit to our subscribers, we
firmly respect the wishes of any
subscriber who does not want
to receive such promotional
literature. Should you wish to
restrict the use of your name,
simply send your request to the
following address.

INIE M AGAZINE
ATTN:

SUBSCRIBER S
ERVICE
P.O. Box 555

HIGHTsTowN, NJ 08520
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as most-improved
c6mputer.

This was formulated back in the days of
the S-100 bus, and it was intended to
warn users that it was alot easier to upgrade a machine that used a bus and
cards than the single-card computers that
were the S- 100's chief rivals, but Ialso
applied it to disk drives. Iwas quite certain that spinning metal would soon give
way to something without moving parts,
like magnetic bubble memory.
Istill think that eventually that has to
happen—doggone it, it really is easier to
fabricate complex silicon than to make
high- precision spinning platters and
heads—but it's also very clear that it
won't happen soon. I'm seeing reliable
gigabyte drives that fit into an AT chassis. Priam has a700-megabyte drive that
Isuspect will be next year's drive of the
year; in seven years of using Priam
drives, from the original 20-megabyte
drive to the 330-megabyte unit Iuse now,
I've never lost any data.
Priam shares this award with itself:
that is, Ialso have their 330-megabyte
SCSI MacDisk for the Macintosh II. Of
course, it uses the same hardware as Big
Cheetah's disk drive, so this is really
only one award. The MacDisk sure is
handy: I've noticed that the Mac II hard
disk seems to fill up even faster than PC
hard disks do. It's probably the graphics
and image files. Priam was kind enough
to donate a330-megabyte MacDisk to the
Lowell Observatory, and it's about time I
publicly thanked them. I'll report on
using microcomputers at the Lowell Observatory soon.
Most Improved Computer
The Amiga 2000 is the clear winner
here. It's not just the hardware upgrade
to the 68020 chip and anew chip set with
more video RAM (although those certainly helped). Commodore has also
greatly improved the operating system.
The Amiga 2000 will now boot from its
hard disk; there's no more Kickstart with
a floppy disk and then calling in the
Workbench. The disk access times have
been improved dramatically: it used to

be that you could go get asandwich while
the Amiga read in amedium- length file.
The Amiga 2000 is now good enough
for most things you'd like a computer
for. For example, WordPerfect users
will find their favorite editor works fine
on the new Amiga. Indeed, the whole
software base is expanding rapidly.
Iwas just up to the Stanford Linear
Accelerator Center ( SLAC), where they
use Amiga 2000s as workstations for
both secretarial and scientific staff. A
great deal of the work is done locally,
while the Amiga's multiprocessing capability keeps it connected to their big
mainframe. SLAC has developed software to let the mainframe initiate an
Amiga task while the Amiga is doing
something else. They use Donald
Knuth's TEX scientific text formatter;
there's an excellent implementation for
the Amiga. Incidentally, the X in TEX is
aGreek chi, so it's pronounced " tek."
SLAC has developed awhole slew of
software for the Amiga. Iwas quite
frankly impressed with what the SLAC
people can make the Amiga do. If Commodore could manage to get the SLAC
software— most of it is public domain—
and distribute it with the Amiga, it would
go along way toward making the Amiga
amachine for the rest of us.
Most Useful Peripheral
Hands down, the most useful new peripheral Iacquired this year is the Maximum Storage WORM (write once, read
many times) drive. Runner-up is Information Storage's WORM drive. Ifind
the Maximum Storage software a bit
handier than Information Storage's
WORM TOS. Both WORM drives work
very well. Both have recently come out
with high-density formats that get even
more data on one WORM cartridge.
The main function of aWORM drive
is to back up all my work: fiction, programs, data brought in by E-mail, everything of value. WORM storage disks cost
about a dollar a megabyte; and unlike
other backup media, the WORM saves
everything. You can page back on the
WORM and find every version you ever
saved. This can be invaluable for programmers. It's no bad thing for fiction
writers, either.
Since the computer sees the WORM as
just another disk drive, you can use it to
store compilers, word processors, and
other software that is read and not written to, thus saving hard disk space.
The really neat thing about aWORM
is that you don't mind using it to back
things up, since it works with COPY or
continued

Ine put It in tbéba
of the PC millions
SPARC' (Scalable Processor Architecture) is rapidly becoming the standard of RISC technology.
It's what makes Sun Microsystems' renowned Sun4TM the technical workstation everyone wants.
Now you can SPARC up your PC!
Definicon's new SP-ARC1TM is asingle board coprocessor that brings the power of SPARC
processing to any IBM" compatible PC. That means 15 MIPS performance at 25 MHz,
8megabytes of RAM, and SPARC code on your PC.
Our SP-ARC1 opens the world of Sun's brilliant SPARC standard to PC users— and the vast
MSDOS" marketplace to SPARC software developers.
This is riskless RISC, thanks to our unconditional, 30 day money-back guarantee. For details
about how you can explore the limitless
possibilities of SPARC on your own PC,
call Paula Jerome at Definicon now.
Get Aboard Tomorrow
. h2C

=
--=---

ralCON

ailnuen

rea

eri Male

=

C 1988 Delorcon Systems. lé.0
SPARC and Sun - aére trademarks rtSun Mrcrosysters, Inc
MSDOS Is aregiste ed Ire:Al-nark C Microsoft Corp
SP-APC1 Is atrademark ot Oetrne Internabonal Corp
Intenutronal Busrness Machmes. Inc
IBM Is atrademark
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Definicon International Corporation
1100 Business Center Circle
Newbury Park, CA 91320
(805) 499-0652 Fax: (805) 498-3359
UK: 1-498-0704

France: 1-69-307000

Germany: 49-89-572062
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helps save time, money, and cut frustrations. Compare, evaluate, and find products.
FREE Product literature!

Queckhi and efficiently sort through animble of products without risk
or hassle Learn the details on every product we carry, direct from the
manufacturer Don't wad Get dfast, free. first-class the day you call
M00421-8006
"Mention 5Y389"

Assemblers

New Discovery

Vermont View*
Vermont Cteanve Software's new generation of Windows for Daia User interface
[bran, lot forms, imndows, norms help and keyboard handing Menus in any
style Forms can be Wet than display window. have chose fats, context sensitive
heb, textile decimal, date, time, and toggle fields Mini word processor loto
national language portability
$349

Debuggers

MS Macro Asrn
Turbo Assembler/Debugger
Visible Computer 80286

List
150
150
100

Ours
105
115
89

499
595
795
450
450
99
150
250
295

Call
Call
699
289
299
69
115
179
Call

295
200
695
795
99
275
195
295
199
395
395
149
55
599
295

249
159
449
529
89
Call
179
239
149
259
259
139
45
369
239

C Language - Compilers
AZTEC C86 Commercial
High C-286 - by MetaWare
Instant C/16M
Lattice C - V3.4
Microsoft C 5.1 - w/CodeView
Microsoft QuickC
Turbo C - by Borland
Turbo C Professional
Watcom C6.5 - highly optimized

List
175
1395
100

Ours
139
1119
89

195
175
195
195
150
125
75
195
245
185

Call
165
159
159
125
109
69
159
189
129

Editors

Dbase & Tools
Buzzwords Toolboxes
CLEAR + for dBASE
Clipper Summer '87
dBASE IV
Dbase Online
dBRIEF w/BRIEF
dBug - source debugger
Documentor
DBXL Interpreter
FoxBASE+ - V2.1
Gender - code generator
R&R Relational Report Writer
R&R Clipper & FoxBASE
Quicksilver Diamond
Ul Programmer

Periscope II - breakout switch
Periscope III - 10 MHz version
Sourcer

BRIEF
COMPEDITOR
Edix
Epsilon - like EMACS
KEDIT - like XEDIT, V.4
Personal Rexx
MKS VI
PI Editor
SPF/PC - V2 0
Ved it Plus

Text Screen Addons
C Worthy ne/forms
295
Cal
C-scape
399
379
Curses - by Aspen Scientific
119
109
with source
289
275
Greenleaf DataWindows
295
219
for OS/2
395
299
Vitamin C - source, menus
225
169
for OS/2
345
279
Vermont Views - replaces WFD
395
349
with source
790
659
Note: Mention this ad. Some prices are specials. Ask about
COD and POs. Formats 3" laptop now available, plus 200
others. UPS surface shipping add $4/per normal item. All
prices subject to change without notice.

Established 1983. We carry over 1,100 different products. Call today for complete technical
information and advice, our catalog, literature, and solid ualue.
BPond Parle Road
litngham. MA 02043
Maas 800 ,44241070
HOURS
51T740-2510 1/89
M•F 830 800
Idea 671 5348
Sao WOO 400
FAX 749 201n

800-421-8006

"IT MAKES C-C-CROSSTALK
SEEM T-T-TONGUE-TIED
55

If you're talking to aDEC mainframe, no communication
software emulates the VT220, VT100 or VT52 terminal more
accurately, easily, or eloquently than VTERM. *
Hot keys. Kermit. Automatic reformatting for spreadsheets
and databases. VTERM has it all.
Why not join the 60,000 users of VTERM (many of whom
moved up from Crosstalk). And try the DEC terminal emulation
package that has everyone in the business buzzing.
FREE EVALUATION KIT.
D Yes, send me afree time-limited, fiill-blown working copy of VTERM1220,
which is mine to keep.
Name

Title
Company
Address
Telephone ( )
Iam auser [
I]

dealer[1]. Mail to:

Coefficient Systems Corporation

I.

611 Broadway, New York, New York 10012 ( 212) 777-6707

BYC-3/89

* VTERM refers to VTERM/220, VTERM/4010, etc. products from Coefficient Systems Corporation.
Crosstalk is atrademark of Digital Communications Associates, Inc.

Questions? Want faster action? Call (212) 777-6707, ext. 403.
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XCOPY, just like any other disk drive.
The WORM isn't agreat deal slower than
your regular hard disk drive (well, it's
slower than mine, but my Priam disk
drive goes at an amazing 14 milliseconds; the WORM is more like 75 ms);
consequently, it takes not much longer to
make backup copies than it did to save
the files in the first place. Once saved,
they're nearly eternal. My practice is to
alternate WORM cartridges, with the
one not in use at the moment residing in a
safe-deposit box at American Vault; that
way, even if Chaos Manor burned down,
I'd have most of what I've been working
on.
I've said it before, but I'll repeat it
here: anyone doing serious software development should get a WORM drive.
It's likely to be one of the best investments asoftware development firm can
make.
LANtastic
Idon't have fixed categories in the Chaos
Manor Awards; Iinvent categories to fit
products that have impressed me. That
description certainly fits Artisoft's
LANtastic, which I'll call the LAN of
the year. LANtastic consists of an 8-bit
board and peer network software. Installation of both hardware and software is
simple, and once done, any station on the
network can configure itself to make
none, all, or part of its files available to
other stations. Since it is atrue peer network, nothing can be accessed without
prior permission.
LANtastic allows network access to a
CD-ROM drive; the DOS extensions
need be installed only in the remote machines. Since LANtastic works through
DOS, it's possible to access WORM
drives and nearly everything else.
There are faster LANs, but so far I've
found LANtastic to be more than adequate for every task I've given it. Iwas
even able to use it to network the DOS
side of the Amiga to my PC.
PowerPoint
By far the most useful Mac product of the
year was Microsoft's PowerPoint. This
program lets you make and organize
briefing slides; Iused it to prepare the
SSX (Space Ship Experimental) briefing
for the incoming Bush administration.
PowerPoint typifies both the good and
bad points about the Mac: once you
understand the techniques, it's easy to
use, but many of those techniques can be
discovered only through learning computer folklore.
PowerPoint makes one-sheet briefing
continued

(Leprecard Disk Cards for PC & AT Computers )
Tandy 1000 Model

Leprecards feature Seagate drives, the acknowledged leader in technology and reliability.
You can use hem as the first or second hard disk in your system. Low power consumption
drives mean loss strain on your system. You get a 1year warranty, unlimited technical support & our illustrated installation and user's guide. Models available for IBM
PC/XT and compatibles, AT's and compatibles, as well as the TANDY 1000/A/SX/
TX/FL/SL.
FREE SOFTWARE Including Take Two, the backup utility PC MAGAZINE
Editors Choice in 1986 & 1987. & LepreCache disk cacheing from Multisoft.
CA.eACITY
AVERAGE ACCESS

20MB
48ms

32MB
48ms

32MB
40ms

49MB
28ms*

65MB
16ms'

8 BIT
PC/XT TYPE:

$299

$339

$389

$549

$649

16 BIT
AT TYPE:

N/A

$399

$449

$599

$679

*Average access speed per partition. Tandy 1000/A/SX/TX Leprecards add $20.

f

(agate PC/XT Disk Kits
• Pretested & formatted
• Westem Digital short slot controller
• 30 Page iistallation guide & reference manual
• Cables, rr ounting screws, full & half-height face
plates
• TakeTIvo backup software, PC MAGAZINE
"Editors Choice"
• LepreCahe software by Multisoft
• 1Year Warranty, 30 Day Money Back
Guarantee
• Optional: 150 watt, UL/FCC approved power
supply for IBM PC's, $69

30MB KIT
• Seagate ST238 - 32.7MB/65ms./Half-Height/14.8 watts
65MB KIT
• Seagate ST277R - 65.5MB/Half-Height/11 watts
• Pre formatted into apair of 32MB/28ms. partitions
SEAGATE Matched Pair Kits

20MB

40MB
• Seagate Drive & Matched Controller
• 1year factory warranty
• 15% faster throughput than ST251 drive.

TANDY 1000 kits add S20

AT Disks

(preKeys)
..,

• Seagate Drive with IBM AT rails &
cables
• On Track large drive software
• LepreCache & Take7Wo Backup
software
• Formatted, Partitioned & Tested

L -̀--Milige

, 'Z'Z
i, d. 4'7'

• 111 key Enhanced layout
• Built-in Solar Powered Calculator
• Switchable CM, Capslock keys
• Double injection moulded key caps
• Removable function key template
• ALPS tactile keyswitches as used by Northgate
• 100% PC/XT/AT/386 & Novell network compatible

Li

Sae

&

1

.4.,‘

...

A.

SPeed

Format

Capeeey

Pmce

HH ST251

40ms

MFM 48MB $359

HH

ST251-1

30ms

MFM 42MB $449

HH

ST277R

40ms

RLL

FH

ST4096

28ms

MFM 80MB $599

65MB $439

2.96" Computer

PERFORMANCE RATINGS

SYSTEM

NORTON
SI Ver4.0

IBM Model 50Z
Compaq 386-16
Shamrock 286-12/0
Shamrock 286-12/1

11.2
15.6
15.3
11.8

MIPS PowerMetsr
1.6
2.8
2.5
1.9

147,2
319.9
253.3
178.9

733AA Lake field Rd., Dept B,
Westlake Village, CA 91361
To order, or get
our free catalog, call TOLL FREE
800- 722-AT-XT

-80286-12Mhz 1wait state (0optional)
-8 slot American made motherboard
-Room for 1iult and 3half-height drives
-220 watt power supply, Award BIOS
-Serial/Printer ports. Clock/Calendar
-Choice of 1.2 or 1.44MB floppy drive
Western Digital 1:1 interleave Disk controller
-LepreKeys Enhanced keyboard with tactile
switches & built-in calculator
-512K RAM standard expandable to 1MB,
1year warranty • 30 day money back guarantee.

Complete Systems: Base Unit

$

Monographics Card & Monitor

$1349

VGA Card & Monochrome Monitor

$1295

EGA Card & EGA Monitor

$1469

Paradise VGA Plus Card & Multiscan Monitor

$1595

Paradise VGA Plus 16 Card &
NEC Muttisync II Monitor

$1895

California
805-373-7847
FAX
805-379-9345
•No extra for Visa/Master/Discover (AMEX add 3%;
•Prices include UPS surface shipping.
• Federal Express shipping just $ 1.50 per pc1
•30 Day money back guarantee.
•Corporate & Institutional PO's accepted.
•Call for our FREE catalog.
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charts that the program documentation
calls " slides." Slides can incorporate
both text and graphics. If you have a
briefing logo, it can be pasted onto the
presentation master, and it will then appear on every chart. Iscanned in the
logo— a stylized SSX rocket superimposed over a globe—with the Apple
Macintosh scanner, another of those
products that are infuriatingly excellent:
it works fine, but you really have to work
to outsmart the software, which seems
perpetually to offer you options you want
but which are grayed out (and thus not
available). On the other hand, when you
do figure this stuff out, it works splendidly. The logo really looks great.
PowerPoint charts or slides can be
shown on- screen, photographed with
something like the Datacam computer
screen camera to make actual slides, or
printed on a LaserWriter. The LaserWriter will print on acetate for overhead
projectors. However you do it, the final
product looks very professional.
There is also a notes system: each
chart is produced in miniature at the top
of a page, after which you can add any
notes you like. When you print the brief-

P

owerPoint

makes one-sheet
briefing charts that are
called slides.

ing charts, you can also, if you wish,
print the notes files.
If your company is much involved with
giving briefings and presentations, it's
probably worth buying a Mac and a
LaserWriter just to have this program;
the output is that good.
Getting there may drive you nuts.
For example: when you print your
charts, PowerPoint offers the option of
normal printing, one chart per page, or
"handout" style, which puts up to six
charts (in miniature) on each sheet. This
is agreat way to give out briefing summaries, and when we finished the SSX

briefing, I wanted to make handouts.
When Idid, though, there at the top of
each page in anice shadowed box were
the words " Presentation Title," and at
the bottom it said " Presented by:" followed by blank space. Clearly not what I
wanted. If there had to be a " Presentation
Title" box, it ought to have atitle Ihad
given it. Ididn't care to have " Presented
by: blank" on every page, either.
The PowerPoint documents are clear,
detailed, and very long. If Iwere aprofessional document manager, I'd read
that book from beginning to end. Alas,
I'm not, and indeed Iwas in agreat hurry
and had no time to read afew hundred
pages; since what Iwanted was to title the
presentation, Ilooked up " title" in the
index. There was nothing there. Nothing
under " presentation" or " presented by,"
either.
Eventually I figured it out: just as
there is a " Master Slide" onto which you
paste your logo and all the other stuff you
want on every briefing chart, there's a
"Handout Master" that does the same
thing. All it takes is editing that. It all
makes sense, too, once you cotton onto
the philosophy.

How to think of the New DigiCHANNEL PC/Xi
Intelligent Multi-Channel Communications Board

Think of the DigiCHANNEL PC/Xi
as the cutting edge of flexibility.
The new state-of-the-art in intelligent multi-channel communications boards.
A12.5 MHz 80186 subsystem, featuring Digi Board's
Front End Processor real-time Operating System ( FEP 0/S),
works in concert with whatever operating system you're
using to ensure efficient I/O handling.
Plug-in 1/0 Mate modules give you a

Digl

choice of 8or 16 asynchronous
ports to make it extremely flexible. You can specify
from 128K to 512K of RAM, plus avariety of interfaces
such as RS-232 and RS-422. There's even an optional
synchronous channel.
So if your multi-user or multi-channel applications
call for the last word in speed, configuration flexibility and
programmability, the new DigiCHANNEL PC/Xi will put you at the
:
cutting edge. Where you belong.

=;
_
tsi

Plugging you into tomorrow

Call 1-800-344-4273.1n Minnesota, (612) 922-8055.
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It still wasn't all that easy to do things.
For reasons Ihave yet to understand, the
Handout Master insists on showing the
Presentation Title in color, and when I
try to use the facilities to change the color
scheme, Iget abomb, " Sorry, asystem
error has occurred," and error message
05; none of which makes life easy if you
are trying to make charts to take to the
transition team and your airplane leaves
in 5hours.
Imanaged akludge that seems to have
worked. The " color" scheme the system
gives me is so dark Ican't read it, but I
just typed in the Presentation Title blind
and trusted :oluck that when it printed in
black and white it would look all right;
and Lo!, it did.
Ihad other problems like that and was
able to work around them all. Ithink
using aMac is abit like learning Lisp: if
you fool around with it long enough,
there's a kind of " Aha!," after which
everything is simple. Isure hope so.
Meanwhile, despite all the problems,
PowerPoint let me make up a complex
and highly professional presentation in a
couple of evenings; in my old aerospace
days, it would have taken the presentation

which is a full AT-compatible machine
with a20-megabyte hard disk drive. The
screen is readable, and Iget an honest
3-plus hours on each charge. I've carried
the SupersPort to alot of places, and although Ireally wish it weighed less, I
find that I'm not willing to swap it for
Printing
one of the other laptops we have here at
The printer of the year is the big Kyocera
Chaos Manor.
F-3010 laser printer. As I've said before,
Idid discover that the SupersPort isn't
Ireally have no business hanging onto
as easy to use in my Bronco II as was its
this much printer, but I'm sure glad they
predecessor, the Z-183. The SupersPort
don't want it back just yet. The F-3010
is both smaller and heavier than the Zemulates nearly every printer known,
183, and when you have to balance the
and it prints an honest 15 pages aminute
machine on your lap while being driven
of double-spaced Times Roman text
(complete with italics and boldface). I at freeway speeds, that difference is important. Idid manage to work with the
printed a novel in well under an hour.
SupersPort: Igot abungee cord and used
Like most modern laser printers, the Fthat to hold the machine up against the
3010 stacks the output upside down.
dash, with its battery pack resting on the
Meanwhile, Mrs. Pournelle reminds
shelf above the glove compartment. The
me that the Mannesmann Tally laser
cord held the machine in place despite
printer continues to work reliably in her
bumps and curves, and I was able to
end of the shop. It also happens to use the
write several hundred words an hour.
Kyocera print engine.
For writers, the difference between
the SupersPort and the Z-183 isn't all
Laptops
that great; either will do the job nicely.
Despite its weight— it really is giving me
a permanent list to port—the laptop I The SupersPort is, of course, faster and
continued
carry is the Zenith SupersPort 286,

art group at least aweek to do ajob that
good, and the cost would have been
greater than the value of the Mac II.
The Mac II and PowerPoint are seriously good stuff.

How to think of theNewDigiCHANNEL PC/Xe
Intelligent Multi-Channel Communications Board.

Think of the DigiCHANNEL PC/Xe as the cutting
64K of RAM is plenty for such straight forward multi-user
edge .)feconomy. You asked for an intelligent multi-channel
and multi-channel applications as data collection and
communications board to fit applications that don't need a
office automation.
Best of all, the DigiCHANNEL PC/Xe is engineered and
host of " extra" features, and we listened.
An 8MHz 80186 processor gives you speed and power that
built to the same impressive standards as our DigiCHANNEL
basic boards can't match, yet its cost
PC/Xi. So, no matter how simple
is surprisingly...well ... bask. You can
or complex your system, you can trust
e
choose between 4or 8asynchronous
us to get you up and running. And keep
chanpels, and you'll find that its
you there.
PLogg.ng you , nlo tomorrov,

_-

Ca111-800-344-4273. In Minnesota, ( 612) 922-8055.
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low, if it existed at all; many of those
early BASIC programs "just growed."
That's all changed now. QuickBASIC
4.5 has all the control structures you'll
ever need. It has IF . . . THEN . . . ELSE,
CASE, DO WHILE, DO UNTIL, and so
forth, all of which have been in BASIC
for some time. It also has subroutines
that can be called by name, and they are
nearly indistinguishable from Pascal
procedures. QB 4.5 subroutine variables
can be local, local and static (a static

variable doesn't go away when you exit
the subroutine), or global.
While QB 4.5 isn't as strongly typed
as Pascal, there are variable types, including records that work pretty much
the same way that records do in Pascal.
In aword, all the necessary data structures are there. It's still possible to write
spaghetti code, but it's just as easy to do
things right.
The result is a language quite good
enough for complicated programs, as

Neee)! Thrbo Pascal Tools for
Powerful Multi-User Databases
Write powerful multi-user databases faster and easier using the
language you love - Turbo Pascal - and B-Tree Filer 5.0. Easily upgrade
your present applications that use Borland's Database Toolbox.

The Performance and Connections You Need
You'll have the fastest, safest, most flexible databases
when you use B-Tree Filer 5.0— no rigid structure, no
TSR hassles, no running out of files. And they're
compatible with Novell, 3Com, MS -NET, and others.

The Complete B-tree Tool Kit
In over 100 Turbo 5.0 procedures you get:
•Fixed and variable length records • Two billion
records per database • 100 keys per index file
•Flexible record locking • B-tree indexing with
advanced page balancing • Fail-safe mode with journaling • Units
for sorting, browsing, reindexing, and reorganizing • Same source
runs on any network • Complete source code. B-Tree Filer includes
full documentation and technical support and you pay NO royalties.

B-Tree Filer 5.0 is only $125. (
single user)
Multi-user version with network support, only $ 175.
Call toll-free for credit card orders.
1-800-538-8157 ext 830 (
1-800-672-3470 ext 830 in CA)
Complete capabilities brochure available, call 408-438-8608
(9 to 5PST) or write for more information. Also from Turlx)Power
• Turbo Analyst 5.0, tune and document your programs, only $99.
• Turbo Professional 5.0, the best general purpose library, $ 125.
Satisfaction guaranteed or your money back within 30 days.
Turbo Pascal 4.0 or 5.0 is required. Shipping and taxes prepaid
in U.S. and Canada. Elsewhere add $ 15 per unit.

118

BYTE • MARCH 1989

TurboPower Software
P.O. Box 66747
Scotts Valley, CA 95066-0747

Circle 258 on Reader Service Card

well as for quick-and-dirty jobs. Idon't
doubt that you can do agreat deal more
with C and that the resulting program
will run faster; on the other hand, if you
don't do alot of programming in C, you
won't do any. C is a language that lets
you do in one line what it takes several
lines of Pascal or BASIC to achieve. The
result is that it's much harder to read the
program, and if you put a large C program aside for afew weeks and then go
back to it, you are likely to find it's going
to take along time to figure out what you
did. With BASIC, you can usually just
pick up the work and start adding to it.
Ican make about as good acase for
Borland's Turbo Pascal as Ican for QB
4.5; but the fact remains that the major
programming work I've done this year
was on Mrs. Pournelle's reading program, and that has been done in QB 4.5.
Also, when Ihave aquick job to do— file
format conversions, for example—Ifind
that Itend to use QB 4.5 because it's so
simple to do.
Isuspect that the future belongs to object-oriented languages, like Smalltalk
or Actor; but at the moment, the language Iactually use is QB 4.5.
Software Trendsetter
There are hardware differences between
PC and Mac computers, but they're less
important every year. For most users,
the essential difference is the general
philosophy of their operating systems.
The Mac has always been visual and
graphics-oriented, and Mac software in
general has been developed to take advantage of that. Some of that software
was so good that many of us thought it
was worth buying a Mac to get it. Of
course, much of this software was concerned with desktop publishing and
document preparation, typified by packages like PowerPoint.
There were also programs like Microsoft's Excel and Softview's MacInTax.
Many analysts said the most important
computer event of 1988 was the introduction of OS/2 and Presentation Manager.
That may be true, but Ihave my doubts;
even Microsoft says the installed base of
OS/2 won't be very large for another couple of years. In my judgment, the 1988
improvements in Windows were considerably more important. Provided that
you have agood EGA video system, you
can now get both Excel and MacInTax
for your AT. You don't even need Windows; both programs come with runtime packages that take care of the job.
That trend will continue. Windows,
and in particular Hewlett-Packard's
continued
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SOFTWARE
ALDUS
Pagemaker 30
AMERICAN SAALL BUSINESS
Design Cad
Design Cad 30
ASHTON TATE
Multimate II
Dbase lys
Dbase IV Developers Edition
Rapidfile
Framework II
Chartmaster
Master Graphics
ASK SAM SYSTEM
Ask Sam ... .
ainoonii
Autosketch Enhanced
BANNER BLUE
Ong Plus
CLAUSE COMPUTI»
Turbo Power Tools Plus
Turbo Async Manager Pius ..
C Tools Plus
C Async Manaçer
BLOC DEVELOPMENT
Formtool W/Greatest Hits
BORLAND
Sprint
Sidekick Plus
Eureka
Cluattro
Turbo Graplax
Reflex
Superkey
Turbo Prolog
Turbo Basic
Turbo C
Paradox V 2C
Turbo Pascal ti 0
Turbo Tutor 40
BOURBAKI
1Dir Plus 1OE
emainvar PUSLIIIIINS
Faasttrax
EIRODERBUND
Print Shop
Memory Mate
BUTTONWAICE
PC File +
CENTRAL MINT
Copy II PC
Copy II PC Option Bed Dlx
PC Tools Deluxe
CITRON» SOFTWARE
Who What When
CHIPSOFT
Turbo Tax
Turbo Tax Stae
Turbo Tax Professional
Turbo Tax Prcfessional State
CLARIS
Nutshell Plus,
COMPUTER ASSOCIATES
Supercalc V
Superproject Iapart
ACCPAC BPI
Silverado
CONCENTRIC DATA MUMS
R & R Relational Report
CORE INTERNATIONAL
Corefast
DAC
Easy Accounting 3.0
Easy Payroll 3.0
Bonus Pack 3.0
DATASTORM
Procomm Plus
»FAST
Dbfast
DISITAL RESEARCH
Gem Desktop
Gem Draw Plus
Gem 1st Wort: Plus
Presentation -earn
Desktop Publisher
DISITALK
Smalltalk V
Smalltalk V 286
EXECUTIVE SYSTEMS
X Tree
X Tree Pro

519.00
159.00
159.00
279.00
489.00
849.00
195.00
429.00
229.00
299.00
235.00
65.00
59.00
92.00
125.00
92.00
125.00
59.00
129.00
135.00
109.00
165.00
69.00
99.00
69.00
99.00
62.00
99.00
479.00
99.00
49.00
55.00
39.00
35.00
45.00
45.00
25.00
109.00
39.00
149.00
49.00
29.00
169.00
115.00
219.00
319.00
445.00
275.00
99.00
109.00
09.00
59.00
59.00
115.00
52.00
62.00
32.00
171.00
119.00
255.00
171.00
75.00
145.00
37.00
69.00

ADVANTAGES
ieWe welcomo corporate accounts
*Immediate replacement of defective goods
.Bulk discounts
•Immediate shipment on purchase orders
from qualified government institutions

FIFTH IIIIIIITAT1011
Fastback
Fastback Plus .
FORMWORX
Formwork w/Fill & File.
FOX SOFTWARE
Foxbase Plus
Foxbase Multi-user
Foxbase Runtime Unlimited
FUNK SOFTWARE
Always
Sideways
SENIRIC SOFTWARE
Generic Cad 3.0
Dot Plot
Auto Convert
Auto Dimension
$0 Solid Modeling/Rendering.

E

LSON TICHNOLOIEY
Inwrite
DEN BOW

92 1X1
109.00
81.00
199.00
299.00
255.00
95.00
40.00
55.00
27.00
27.00
27.00
179.00
55.00

V Feature Deluxe
125.00
N Cache
45.00
ISM
Displaywrite IV
. 299.00
DOS 401
119.00
INTUIT
Quicken
39.00
LASER/10
Go Script
160.00
Go Script Plus
279.00
LATTICE
Lattice C Compiler... ......... .
221.00
LIAM» IDA.
Word Processor W/
59.00
Word Processor 1/1 r
eeerge
119.00
LOTUS DEVELOPMENT
All Products
. CALL
»noon
Mathcad 20
225.00
MICA
Managing Your Money 4.0
125.00
MERIDIAN TICHNOLORY
Carbon Copy Plus.
115.00
miciosawn
Designer
465.00
MICROLOMC
Tornado
59.00
MICROLYTICS
Gofer
42.00
011iCROPItO
Wordstar Professional 50
249.00
Wordstar 2000 Plus..
239.00
imam:Hum
Male for Dos
_475.00
MICROSOFT
Pageview
35.00
Quick C
67.00
Word
225.00
Ouickbasic
67.00
C Compiler
299.00
Fortran Compiler
291.00
Macro Assembler
99.00
Learning DOS
35.00
Flight Simulator
35.00
Excel
309.00
Windows 386
129.00
MICROSTUF
Crosstalk XVI
99.00
Crosstalk Mark 4
125.00
NANTUCKET
439.00
Clipper
NEW INIELAND SOITWARS
Graphln The-Box
75.00
NORTH EDU SOFTWARE
Timeslips III
115.00
PAPERBACK SOFTWARE
VP Info
65.00
VP Planner
55.00
VP Planner Plus
129.00
PATTON I PATTON
145.00
Flowcharting Il Plus
PAUL MACE
Mace Utilities
55.00
PERSOFT
121
269110
PC SUPPORT »OUP
Lightning
55.00
Lucid 30 V 2.0
89.00
PEACHTREE
Complete Accounting ll
159.00
Complete Accounting w/Data Query 235.00
PERSOFT
Smarterm 240
209.00
Referee
45.00
(schools and
universities included)
vtio hidden charges.
•No minimum.

,TERMS:
peces are subject to change without notice We

PETER NORTON
Norton Utilities
50.00
Norton Utilities Advanced
71.00
Norton Commander.
49.00
PRIME SOLUTIONS
Disk Technician
59.00
Disk Technician Plus
71.00
Maio SOFTWARE
Copywnte w/Zerodisk
CALL
QUARTERDECK
Desqview 22
75.00
RIFIRINCE SOFTWARE
Grammatik III
55.00
RIONTSOFT
Rightwnter
59.00
SANTA CRUZ OPERATION
Xenix 286 Operating Sys
469.00
Xenia 286 Developement Sys..
469.00
Xenix 386 Operating Sys
539.00
Xenix 386 Developement Sys...
539.00
SCITOR
Project Scheduler Network 4.0..
439.00
SIMON I SCHUSTER
New World Writer II
09.00
Typing Tutor IV
32.00
SOFTCLON I
Mirror II
35.00
SOFTLOISIC SCILIMONS
Disk Optimizer
42.00
Cubit
42.00
Double DOS
42.00
./t Liberty
115.00
59.00
Magic Mirror
SOFTWARE MASTER
Flash 5.6..
49.00
SOFTWARE PUBLISHINIE
PFS First Publisher
71.00
Professional Write
119.00
Professional File
179.00
PFS First Choice
. 99.00
Harvard Total Project III
449.00
Harvard Graphics
295.00
STORM"' DIMENSIONS
Speedstor
4100
aUkIIITIC
Timeline V3
329.00
Grandview
159.00
Note- It-Plus
49.00
SQZ Plus
59.00
Cambridge Spreadsheet Analyst
89.00
TILANSEC SYSTEMS
Mas-terkey Unlock
109.00
dAnalyst
179.00
TRAVELINIS SOFTWARE
Laplink Plus
85.00
UNISON WORLD
Phntmaster Plus
32.00
Art Gallery I & II & Ill (Each)
19.00
Newsmaster II
55.00
WISMAR'
Prime Time
65.00
WORD PERFECT CORPORATION
Word Perfect 5.0
239.00
Word Perfect Network Server...
349.00
Word Perfect Network Add-On.
75.00
Plan Perfect
195.00
Data Perfect
299.00
Word Perfect Executive
125.00
Word Perfect Library
65.00
WORD TECH
DBXL Diamond
115.00
Quicksilver Diamond
345.00
XEROX
Ventura Publisher 2.0
519.00

HARDWARE
ARRAY TECIIIIOLOSIES (ATI)
VIP VGA
EGAWonder 800
AST RESEARCH
Six Pack Plus 384K
Rampage AT 512K
Rampage Plus 512K
AST 5251/11 Enhanced
Ale ZUCKER
Monographics Short Card
Memory Expansion 384K
Modular I/O Bare P/S/Clock
Clock Board Standalone .
1200 Baud Internal Modem
CITIZEN
1200
MSP 40
MSP 15E
MSP 50

Circle 59 on Reader Service Card

269.00
439.00
559.00
579.00
79.00
219.00
75.00
42.(10
85.00
159.00
349.00
359.00
445.00

do not guarantee compatibility fix surcharge tor VISA
or MasterCard 2% surcharge Amencan Express. No
returns without RAN Short shipments must be
notified within 48 hours 15% restocWig tee on nondefective goods S3 50 C00 charge Shipping $4.50
rrinimum per item, less on bulk orders ($850 Blue
Label.) (Higher tor some software or hardware items.)
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1818 705-1895 US

249.00
249.00

1800 231-6603 CA

EMU
EV 1800 8MHZ AT System
EV 1800 10MHZ AT 0Wait
Evercom II 1200 Modem.
Evercom III 2400 Int Modem
Magic I/O For AT
W1 3000 EMS Expansion
FIFTH REITERATION
Logical Connection 2561(
HAYES
Smaqmodem 2400
Smartmodem 24006 W/Sottware
HERCULES
Hercules Monochrome Plus
HEWLETT PACKARD
Laserjet II
Fonts/Cartridges for Laseriet II
INTEL
Above Board 286 W/512K
Above Board Plus w/512K
8087-3 ( 5MHZ)
8087-2 (8 MHZ)
80287 (6 MHZ)
80827 (8 MHZ)
80287 ( 10 MHZ)
Inboard 386 PC or 386 AT
INTERNATIONAL BATTERY
AT Replacement Battery
AST Six Pack Battery
IRWIII MARNITICS
120 XT 20MB Internal
125 AT 20 M8 Internal
KINSINOTON
Masterpiece
Masterpiece Plus
Masterpiece Remote .
LOIIIT RCN
Logimouse C7
Logimouse Hi Reo
Logimouse C7 + Paintbrush
Logimouse W/Cad/Paint
Publisher Mouse
Scanman
MICROSOFT
BUS Mouse W/Paintbrush
BUS Mouse W/Windows.
Serial Mouse W/Paintbrush
Serial Mouse WMrindows
MICROSPIED
Fast Trap
MOUSE SYSTEMS
PC Mouse BUS Plus
PC Mouse Serial Plus
NEC NONE ELECTRONICS
Muitisync II
ORCHID
Orchid Pro Designer
Pro Designer VGA Plus
PANASONIC
KX-P10911
10(-P1595
10(-P1524
1(X-10921
PARADISE
Autoswitch 480
VGA Plus
PLUS DEVELOPMENT
Hardcard 20 MB
Hardcard 40 MB
POLAROID
Polaroid Palette
Polaroid Palette Plus.
PRACTICAL PERIPHERALS
Practical Modem 1200 Internal
Practical Modem 1200 SA
Practical Modem 2400 INT
Practical Modern 2400 SA
'AMU»
Amber Monitor
U ASATI TICHNOLORT
All Products
SUMMARRAPHICS
Summasketch 1201 Plus
MIEN
Ext 51
/ - Drive
4
TOUCTICASI
Worldport 2400 Modem
Worldport 1200 Modem
TOSHIBA
T 1000 Laptop
7 3100-20 Laptop
P321 SL Printer
P341 SL
P351 SX

969.00
1179.00
75.00
155.00
59.00
99.00
469.00
465.00
465.00
189.00
1849.00
CALL
429.00
495.00
109.00
159.00
175.00
250.00
319.00
899.00
19.50
3.50
339.00
339.00
89.00
1E15.00
115.00
75.00
99.00
95.00
125.00
125.00
199.00
109.00
145.00
109.00
145.00
95.00
95.00
95.00
629.00
299.00
359.00
209.00
479.00
649.00
365.00
199.00
295.00
569.00
709.00
1499.00
2399.00
69.00
109.00
155.00
185.00
85.00
CALL
389.00
289.00
259.00
159.00
875.00
3415.00
549.00
759.00
1175.00

Call lor prices tor any software item not tutorial It
this price (lit.
Order desk 8technical support open
7a.m. to 6p.m Monday- Friday ( PST)
10 a.m. to 2pm Saturday ( PST)
P.O. 110X 1568
6934 Canby St., Suite 0109-110
Reseda, CA 91335
Telex MAIXOIAPU UR/Fu 418-705-48$5

1800 328-4473 US
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Items Discussed
Actor
The Whitewater Group
Technology Innovation Center
906 University Place
Evanston, IL 60201
(312) 491-2370
Inquiry 1038.

$495

Amiga 2000
$2195
Commodore Business Machines, Inc.
1200 Wilson Dr.
Brandywine Industrial Park
West Chester, PA 19380
(215) 431-9100
Inquiry 1039.
Cheetah 386
$2195
Cheetah International, Inc.
107 Community Blvd., Suite 5
Longview, TX 75602
(800) 243-3824
Inquiry 1040.
Connection
CoProcessor
$995
Intel Corp.
Personal Computer
Enhancement Operation
5200 Northeast Elam Young Pkwy.
Hillsboro, OR 97124
(800) 538-3373
Inquiry 1041.
DESQview
Quarterdeck Office Systems
150 Pico Blvd.
Santa Monica, CA 90405
(213) 392-9851
Inquiry 1042.
Disk Pac
Tandon Corp.
405 Science Dr.
Moorpark, CA 93021
(805) 523-0340
Inquiry 1043.

120

$129.95

$399

Dungeon Master
Oasis Systems/FTL Games
6160 Lusk Blvd., Suite C-206
San Diego, CA 92121
(619) 453-5711
Inquiry 1044.

$39.95

Empire
Interstel
P.O. Box 57825
Webster, TX 77598
(713) 486-4163
Inquiry 1045.

$49.95

BYTE • MARCH 1989

ESDI Drive
MacDisk
Priam Corp.
20 West Montague Expressway
San Jose, CA 95134
(408) 434-9300
Inquiry 1046.

$3460
$3995

F-3010
Kyocera Unison, Inc.
3165 Adeline St.
Berkeley, CA 94703
(415) 848-6680
Inquiry 1047.

$8395

Grand View
Symantec Corp
Living Videotext Division
117 Easy St.
Mountain View, CA 94043
(415) 964-6300
Inquiry 1048.

PowerPoint
QuickBASIC 4.5
Microsoft Corp.
16011 Northeast 36th Way
P.O. Box 97017
Redmond, WA 98073
(206) 882-8080
Inquiry 1054.

$395
$99

ScanMan
Logitech International SA
6505 Kaiser Dr.
Fremont, CA 94555
(415) 795-8500
Inquiry 1055.

$299

Spot
Flagstaff Engineering
1120 Kaibab Lane
Flagstaff, AZ 86001
(602) 779-3341
Inquiry 1056.

$995

$295

LANtastic
$399
Artisoft, Inc.
3550 North First Ave., Suite 330
Tucson, AZ 85719
(602) 293-6363
Inquiry 1049.

SupersPort 286
Zenith Data Systems
1000 Milwaukee Ave.
Glenview, IL 60025
(312) 699-4800
Inquiry 1057.

$4999

Lap-Link Mac
$ 139.95
Lap-Link PC
$129.95
Traveling Software, Inc.
18702 North Creek Pkwy.
Bothell, WA 98011
(800) 343-8080; in Washington,
(206) 483-8088
Inquiry 1050.

Turbo Debugger
Borland International, Inc.
1800 Green Hills Rd.
P.O. Box 660001
Scotts Valley, CA 95066
(408) 438-8400
Inquiry 1058.

$149.95

Logic Gem
Sterling Castle Software
702 Washington St., Suite 174
Marina del Rey, CA 90292
(213) 306-3020
Inquiry 1051.

$198

Mace Utilities 5.0
GRASP
Paul Mace Software, Inc.
400 Williamson Way
Ashland, OR 97520
(503) 488-2322
Inquiry 1052.

$99
$149

PC-Write 3.0
Quicksoft
219 First Ave. N, Suite 224
Seattle, WA 98109
(206) 282-0452
Inquiry 1053.

$89

WORM
internal
external
Information Storage, Inc.
2768 Janitell Rd.
Colorado Springs, CO 80906
(303) 579-0460
Inquiry 1059.

$1888
$2088

WORM
500-megabyte (external) $4450
APX-4100 (internal) $4250
Maximum Storage, Inc.
5025 Centennial Blvd.
Colorado Springs, CO 80919
(719) 531-6888
Inquiry 1060.

MODULA2AND OS/2:
ERFECT PARTNERS
TopSpeed's seamlessly integrated
environment.

VID ( Visual Interactive Debugger):
power without complexity

Sieve benchmark measured by the
British Standards Institution ( BSI)25 iterations on an 8MHz AT

DOS Compiler $99.95
TechKit $59.95
VID $59.95
DOS 3-Pack $199.95
(Compiler, TechKit & VID)

OS/2 Compiler $195.00
"...TopSpeed' is surely one of the
finest new products introduced to
date in the PC arena ... DDJ doesn't
give unqualified raves very often,
but there's no question about it in
this case; JPI's TopSpeed Modula 2
is first-rate:'
Kent Porter
Dr. Dobbs Journal
"JP! Modula 2looks like another
classic in the making. It generates
code as good as or better than leading C compilers and the programming environment is agenuine
pleasure to use:'
Dick Fountain
BYTE Magazine
"JP! TopSpeed is simply the best
Modula2Software Development
System evaluated to date, and must
be considered the current leader
of the pack:'
M. Eugene Haltiwanger
Jof Pascal, Ada & Modula2
In England and Europe rented:

Jensen & Partners UK Ltd., 63 Clerkenwell
Road, London EC1M 5NP. Phone: (01)253-4333.
DOS Compiler: £ 9.95, lbchKit £34.95, VID
£34.95, DOS 3- Puck £ 119.95. OS/2 Compiler
£124.95.
Handling charges: In UK please phone for
VAT & P&P In Europe, add £6for up to 3
produces. £2for each add'! product.

OS/2 version now available: Runs in protected mode under
OS/2 Standard or Extended Edition 1.0 or 1.1. Generates
standard .OBJ files and . DLLs. Comes with fast, smart linker,
built-in assembler. Modula2and assembly source code for
libraries included (and fully compatible with DOS version).
Full support of all OS/2 calls. Same integrated configurable
environment as the DOS version.
TIN Compiler Kit indudes: High-speed optimizing compiler (3,000-5,000
lines/min. on aPC AT 8MHz), integrated menu-driven environment with
multi-window/multi-file editor, automatic make, fast smart linker. All
Modula2sources to libraries included. BONUS: Complete high-speed window management module included with source. 258-page User's Manual
and 190-page Language linorial.
VID (Visual Interadhe Debugger): An integrated multi-window symbolic
debugger for DOS. View source code as it executes. Single-step and trace
through multiple modules. Qualify breakpoints with expressions. Examine
& modify variables in symbolic form, including arrays, records & pointers.
Automatic trace of variables accessed. Includes symbolic disassembler,
execution profiler. 78-page manual. (DOS only)
The ban" laded's: Assembler source for start-up code and run-time library,
JPI TopSpeed Assembler (30,000 lines/min.), TSR module, communications driver, PROM locator, dynamic overlays, and technical information.
72-page manual. (DOS only)
System Requirements: IBM PC or compatible, 384K available RAM, two
floppy drives ( hard disk recommended).
Circle 138 on Reader Service Card

To Order:
In the US, call:

1-800-543-5202
In Canada, call:

1-800-543-8452
Or mail us your order with
acheck, money order, or
VISA/MC information. 30day unconditional moneyback guarantee.
Shipping S. handling charges:
In North Amenca add $ 5for each product
ordered. CA residents please add appl icable
sales tax. Overseas Md $ 20 for EACH corn.
piler and $8for each other product 3- pack
.8rh is $ 36.00

Jensen &
Partners
International
1101 San Antonio Rd.
Suite 301
Mountain View, CA 94043
Phone: (
415)967-3200
TopSpeed and TechKit are trademarks of Jensen
& Partners International. Other brand and
product names are trademarks or registered
trademarks of their respective holders.
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AVAILABLE
Converts
scanned
Images
from scanner into ASCII tea
for use with word processors.
data bases etc
Reg $ 199 95
it purchased with
HS- 3000 ONLY

Brand
Resolad
andy S

$79.95
LOGITECH
SCANMAN
• 200 dpi
• 4" scanning Biel,

00

• IBM. PC. XT. AT.
PS/2 ( 25 & 301
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Haney Saner Tx
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$299.95

CIUMITV
CUSTOMER SERVICE
5.278-8555
TECHNICAL ASSISTANCE
see- 273esse

TOLL FREE ORDER LINE

1-800-635-0300
TRUE DATA PRODUCTS
115 MAIN ST., P.O. BOX 347
UXBRIDGE, MA 01589

lif

508.2784555
HOURS MONFe- MI SAT 104 ( EST)

Complete with

Logitech"
"Scanware""
Software

$189.95
CORPORATE P05 WELCOMED
ALL PACXAGES SHIPPED UPS
EXCEPT CANADA ANO APO s
COD 5 ADD 12 30
MASTER CHARGENISA ADO IPA
IYEAR WARRANTY UNLESS
OTHERWISE NOTED
PRICES TERMS CONDITIONS
SUBJECT TO CHANGE VOTHOUT
NOTICE

UTAH

COBOL T.
For IBM® PC's, XT's, AT's and other DOS machines. Needs only 1disk
drive and 128K memory. This is the one you've heard so much about - with
fast compile times, small object code modules, not copy protected, no
royalties, and clear error messages. Version 5.0 is based upon ANSI- 74
standards with new dynamite features including:
•Nested IF's and nested conditions.
•Indexed files ( ISAM) with up to 24 keys ( includes START verb). This
advanced feature requires the software package Btrieve0 which is
optionally available.
rHE
• ACCEPT (line, column) numerics with decimal point alignment, numeric
checking, AUTO-SKIP, SECURITY, LENGTH-CHECK, EMPTY-CHECK, ATTRIBUTE (color), FROM ESCAPE KEY, DAY, DATE, TIME, DAY-OF-WEEK.
•Fast memory mapped DISPLAY's (
line, column) ERASE, BEEP, ATTRIBUTE (color). Can display
entire screen with one DISPLAY statement.
•Windowing, pop- ups, color and overlays. This advanced feature requires the software package
Saywhat?!TM which is optionally available.
•An easy to use, COBOL source code EDITOR with auto line numbering, A- margin. B- margin tabing with
full screen cursor control.
Also available: Utah SuperSort®, afast sort program callable from Utah COBOL; Utah FORTRAN; Utah
BASIC; Utah PASCAL; Utah PILOT. Used by 50,000 professionals, students and teachers in 40 countries.
30- day money back guarantee. Discover the ease and simplicity of COBOL, today!
Since 1977

Ellis Computing, Inc.

Phone order rushed
by UPS 2nd Day Air:

5655 Riggins Court, Suite 10
Reno, Nevada 89502

(702) 827-3030
IBM is

a registered trademark of International Business Machines. Inc. Btrieve .s aregistered trademark of Novell, Inc.

Saywhat?! is a trademark of The Research Group. SuperSort is a registered trademark of Micropro International Corporation.
Utah COBOL is a trademark

of

Ellis Computing. Inc. cip 1987 Ellis Computing. Inc.

NewWave Windows implementation,
will go far to erase the differences between the PC and the Mac. Add objectoriented languages like Actor, and it may
not be long before just about everything
that runs on the Mac can about as easily
be run on aPC. Apple's lawsuit against
Microsoft and Hewlett-Packard was illadvised, and Isuspect that Apple already
regrets it; both Apple and Hewlett-Packard would be better off if those resources
had been invested in new technology
rather than paid to lawyers. So would we
all. Still, it's not hard to understand
why Apple is afraid of what Windows
portends.
Software Tool of the Year
Hands down, the software tool of the
year is Borland's Turbo Debugger. I
first saw this as ademonstration at Philippe Kahn's house ayear or so ago, and
I've been waiting for it ever since. If you
use any Turbo products, you'll find the
Turbo Debugger pretty simple; the interface is pretty much the standard Borland
Turbo menu system. There's a good
manual, but you won't often need it.
One of Turbo Debugger's neatest features is the ability to run on aremote machine, so that if your program crashes,
the Debugger isn't dead and may be able
to find out what some of the problems
were.
Borland continues to make excellent
software tools, and by its existence, it
forces other major software publishers to
improve their products to stay competitive. We all benefit.
Most Significant Hardware
The most significant hardware development last year was Intel's Connection
CoProcessor board. That may be a bit
stronger statement than Imeant, but I
won't withdraw it.
Another Pournelle law states, " One
user, at least one CPU"; the Intel CoProcessor carries this further to " one
task, one CPU." The CoProcessor has an
on-board 80186, software in ROM, and
its own memory. There's also provision
for amodem. The result is asmall communications computer hosted by your
AT. It can call another CoProcessor, inquire for messages, send and receive
messages (including fax images), and in
general manage most of your communications activities, and do it while the host
computer does other things.
There are things about the Intel CoProcessor that I'd change, but in my
judgment, this pacesetter was the most
significant hardware development Igot
continued
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this year. Ihope to see a lot more coprocessors in the next few years.
Good Stuff
In addition to my awards, Ilike to commend other significant products that
don't quite fit into the award system.
Some, for example, set or exemplify
trends. Others are just good stuff that
someone ought to say good things about.
Call this the Chaos Manor honorable
mention list.
Item: Traveling Software. This company pioneered communications between
laptop computers and the rest of the computer world, and they've been putting out
good products ever since. This year,
their trendsetters included aprogram to
link the Macintosh to the PC and another
to link up the new Sharp Wizard pocket
computer to the PC world. If you don't
have the Traveling Software catalog, get
it. It's likely you'll find they sell something you need.
Item: DESQview, especially when
combined with the Phar Lap DOS extensions. Between them, these two programs can do just about everything that
OS/2 can, while letting you run all your

old software at the same time. In my
judgment, the main reason DESQview
and Phar Lap haven't really taken off in
sales— and they're doing quite well
now— is the high price of memory, and of
course that hurts OS/2 quite as much as it
does DESQview.
Item: PC-Write 3.0. This shareware
program improves every year, and it has
become quite good enough for nearly
anything you'd ever want a text editor
for. Being shareware, you can get acopy
and try it before you pay anything. Idon't
know what will be the future of
shareware, but Ido know that if it has a
future, that will be in large part due to
the efforts of Bob and Meagan Wallace.
Item: Flagstaff Engineering's Spot
OCR software. Ifind in general it's still
cheaper to send one of my old paperbacks
overseas to one of those shops that key in
text than it is to scan it in; but for short
jobs, those that have to be done quickly,
and jobs involving typescript or clean,
well-set type, Spot is more than good
enough. Someday we'll have hardware
and software capable of reading in just
about everything ever printed. Spot isn't
there yet, but it's getting us closer.

Item: Tandon's removable Disk Pacs.
Tandon pioneered removable hard disk
drive technology. This year, it matured
to usefulness. We used apair of Tandon
computers in two locations, with Disk
Pacs to transfer programs and data. You
can't throw these hard disks around—
Tandon recommends that you treat them
as you would an expensive camera—but
they do withstand daily transportation.
Tandon machines come both with and
without floppy disk drives; a system
without afloppy disk drive can be kept
quite secure, since it's easier to keep
track of Disk Pacs than floppy disks. If
the Disk Pacs are locked into asafe, the
computer data is as secure as your documents are.
We've had good results with Tandon's
AT machines.
Item: Mace Software. Paul Mace was
the first person to realize that you could
recover data from an accidentally formatted hard disk. Since that time, the
Mace utilities have been expanded to include awhole bunch of useful stuff.
This year's major Mace product is
GRASP, a PC screen-management syscontinued

A Size
For Sore Eyes.
•

37" Intelligent Color Display Monitor.
There's anew dimension in production and presentation technology from
Mitsubishi Electronics. Bold, brilliant colors on alarge 37" display monitors
mean your presentation will be seen like never before. A presentation that can
be clearly viewed without eye or neck strain. Even with the house lights up.
Advanced features include compatibility with IBM' CGA, EGA, PGC,
PS/2TM and Apple" MacintoshTN II computers. Unique auto-tracking circuitry for ease of use. Plus maximum versatility to accept TTL, analog, or
television-type NTSC signals.
It all adds up to greater impact. One look at the high resolution 37" display
and you'll agree it's asize for sore eyes.
For more information on the XC3710 or the names of authorized
Mitsubishi Electronics monitor resellers near you, please call
1-800-556-1234, extension 209. In California, call 1-800-441-2345,
extension 209. Or write, Mitsubishi Electronics America, Inc.,
Computer Peripherals Division, 991 Knox Street, Torrance,
California 90502.

MITSUBISHI
ELECTRONICS
•35

viewable

IBM is aregistered trademark of International Business Machines Corp. Apple is aregistered trademark of Apple Computer, Inc
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Micro Channel Solutions.
Whatever your Micro Channel requirements
... Boca Research answers with
e
tr.%/41
the right solutions.
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Neil Peterman, U.S. Operations, M & S ELEKTRONIK

•
•
•
•
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made product that can't be beat."
Russ Rehak, Sales Manager, RHINO SALES CO.
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PS/2 Models 50 and 60
• Utilizes 1MB 120ns DIPs
• LIM/EMS emulation
• Order No. BR5000 $295 (OK List)

BOCA.MCA PARALLEL — '
A superior value at
an economical price."
Tom Pliska, President, COMPU SALES, INC.
• 100% IBM Micro Channel compatibility

• Single parallel port addressable as LPT1-3
• Order No. BMCP01 $ 110 ( List)

'
The
only quality Micro Channel product as a
generic alternative."
BOCA.MCA SERIAL/PARALLEL —

James C. Brown, President, MICRO SUPPLY, INC.
• 100% IBM Micro Channel compatibility

• Provides 3ports for maximum slot usage
• Two serial ports addressable as COM1 8
• One parallel port addressable as LPT1-3
• Order No. BMCPS2 $210 ( List)

At Boca Research, we're committed to the Micro Channel. For more information on these and other
Boca Research solutions, see your dealer or contact us directly.
BOCARAM.MCA 50Z, BOCARAM 50/60, BOCA.MCA PARALLEL. and BOCA.MCA SERIAL/PARALLEL are trademarks of Boca Research, Inc. All other references to computer systems, software
and peripherals use trademarks owned by their respective manufacturers.
0 Copyright 1988 Boca Research, Inc.

SOCR
RESEARCH

64C1 Congress Avenue, Boca Raton, FL 33487
Circle 48 on Reader Service Card

e

INC

Phone: (407) 997-6227 •

See us at CeBIT '89 -

Hannover Fair
U.S. Pavilion - Booth #S1
March 8-15, 1989
FAX: (407) 997-0918
MARCH 1989 • BYTE

125

CHAOS MANOR

tern that makes it simple to build up animated displays and otherwise do spectacular visuals by calling GRASP routines
from BASIC, C, or Pascal programs.
This is another of those companies that
keep coming out with excellent stuff; you
ought to get the Mace catalog.
Item: The Whitewater Group's Actor
programming language. The real problem with Windows is that it's hard to
learn how to write programs for it. Actor, an object-oriented language, makes
Windows programming enormously easier, and it is a giant step in the right
direction.
Logic Gem
Imentioned this last month. Now Ihave a
copy. The only reason Idon't make
Logic Gem the Software Tool of the Year
is that Ijust haven't had enough time to
work with it; but I've seen enough to
know Ilike it, and I'm pretty sure it will
be on next year's honors list.
The blurb on the back of the Logic
Gem document says, " Logic Gem does
for program logic what spreadsheets do
for numbers." That's apretty good description. Logic Gem lets you make large

truth tables, check for logic conflicts,
and then automatically generate code
that can be incorporated into your programs. It has already saved me several
hours, and Ihaven't had it aweek.
Highly recommended.
Game of the Year
This one's a tie: Dungeon Master, for
either the Atari ST or the Amiga, is spectacular. The visuals are stunning, and
the game can really get you involved. Exploring the 14-level dungeon took me
about amonth, and Ifound myself playing it a great deal more than Ishould
have.
The other game of the year is Empire,
for the Atari ST, the Amiga, or an EGAequipped PC. Iget a lot of computer
games, and Itry alot of them, but find
myself coming back to this one again and
again.
Winding Down
There's atie for book of the year, too:
Charles Murray's In Pursuit of Happiness: And Good Government (
Simon and
Schuster, 1988) and John Keegan's The
Mask of Command (
Penguin, 1988).

They're both important books, and I
don't use that phrase lightly.
It's late at night, and I'm late with this
column, which I'm finishing on the
SupersPort in aroom in the Jack Daniels
Motor Inn in Peterborough, five days before Christmas. Since Istarted this column, Ihave flown to Boston, then driven
up here to New Hampshire. I've also attended the first BYTE Editorial Exposition and gone to abirthday dinner for my
BYTE technical editor, Stan Wszola.
I'd better get some sleep. Isure hope
1989 is as good a year as 1988 has
been. •
Jerry Pournelle holds adoctorate in psychology and is a science fiction writer
who also earns acomfortable living writing about computers present and future.
Jerry welcomes readers' comments and
opinions. Send aself-addressed, stamped
envelope to Jerry Pournelle, do BYTE,
One Phoenix Mill Lane, Peterborough,
NH 03458. Please put your address on
the letter as well as on the envelope. Due
to the high volume of letters, Jerry cannot
guarantee apersonal reply. You can also
contact him on BIX as "jerryp."

FIVE GOOD REASONS
TO BUY AMOUSE-TRAK.
Count them. With MOUSE-TRAK,
five fingers do all the work. Because
it uses trackball technology, input
and precision control is at your
111111111440(
fingertips, not your elbow.
With CAD, Desktop
Publishing or Spreadsheet
applications, MOUSE-TRAK is easier, faster, more
relaxed and alot more comfortable to use than
ordinary input devices.
MOUSE-TRAK OFFERS YOU OPTIONS
2or 3buttons —

speed control —

Multiple Interfacing

is already in use by the military in planes, subs and tanks.
Engineers at IBM", Texas Instruments' and Motorola .
'" are
also using MOUSE-TRAKS.
MOUSE-TRAK carries amoney
back guarantee. If you don't
like using MOUSE-TRAK
within 30 days, we'll
refund your money.
And, if you do like
it, we'll give you $ 10
for your old mouse.
MOUSE-TRAK
ranges in price from
$139-$189.
Call us toll- MOUSE-TRAX combines mouse interfree for the
face technology with the convenience
and precision of atracking ball. There's
complete story
no wasted motion or time.
on MOUSETRAK and the name of adealer near you.
Our new brochure is available upon request.

MOUSE-TRAK is stationary. Only the highly
efficient trackball moves, eliminating tiresome
arm and wrist movement. You can operate
MOUSE-TRAK in your hand, even sit back
with it on your knee. It plugs into your
computer and needs no additional power supply.
User definable input keys are in easier-to-use
locations. The uniquely patented shape has
been developed through
4stirie,
rigorous ergonomic
,„,••
studies of hand
•
sizes and
finger geom/ etry. Made
/ in the U.S.
MOUSE-TRAR

4
.0

1-800-533-4822
(in Texas 214-494-3073)

mouseavtrak
3121 Renton Street. Garland. Texas 75042 USA.

relent 214-494-4159

IBM, Texas Instnonems and Motorola are regtsiered trademarks of Mee respective companies
MOUSE.TRAX is a registered trademark of ITAC Systems. Inc-.
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NEW AVOCET CTM FOR MICROCONTROLLERSA BREAKTHROUGH IN SPEED AND QUALITY

Free Catalog

Testing is easier, too. Avocet C is
Introducing Avocet C7 Fast, optimizing cross-compilers that can cut ANSI-standard—so you can test generic
microcontroller development time in parts of your program with hostresident systems like Microsoft Quickhalf—without sacrificing code quality.
C" and Codevieve And when you're
From concept to code
ready for hardware-specific testing,
in afraction of the time.
Avocet's
AVSIM Simulator/Debugger
Programming in Clets you concentests
microcontroller
code right on
trate on end results, not annoying
Call Toll-Free 800-448-8500*
details— so you get more done, faster. your PC.
For your free Avocet catalog—to order—or
An
excellent
value.
for more information about Avocet Cand
And rapid compilation takes the frustraother Avocet products.
Just
$895
buys
Avocet
C
for
your
tion out. But for microcontrollers, you
need more than speed. You need tight, favorite chip: Intel 8051 or 8096,
The best technology—
Hitachi 64180, or Zilog Z80—with more
high-quality code.
responsive, personal service.
That's why we spent two years to follow. And Avocet Cincludes the latAvocet offers apowerful, comprefield-testing and perfecting Avocet Cfor est version of AVMAC—Avocet's super- hensive approach to microcontroller
both speed and quality We built in fast, professional assembly-language development.
Ifyou're already a
three separate phases of optimization— development package. (
Avocet development tools put the
for object code tight enough for real registered AVMAC owner, you can upgrade most advanced technology at your
applications. And we integrated Avocet to Avocet Cfor only $595.)
fingertips. The Avocet staff stands ready
C with an assembler package that's
to give you complete support —
mature in its own right—not an afterincluding technical assistance— on a
.•
i"r'r i.,1.1à'ti 1.
thought. So you can still work magic at
7 i. eV'r1 I teiri 111
moment's notice. And we'll ship your
the bits-and-bytes level.
order in 48 hours or less.
Avocet C saves you time in all
Li
Call 800-448-8500. Discover how
phases of development. Our run-time
Avocet
can speed up your next project.
AMI
It et
library is extensive—no need to write
tI
W
AIN
ii - - 77, 1
,
,Mil 7•
Avocet Systems, Inc., 120 Union Street
iii:n Is
n"L'Illf
loot
ir
the routines yourself. You'll arrive at
PO. Box 490BP, Rockport, Maine 04856
bug-free code faster, thanks to LINT-like
In Maine, or outside U.S., call ( 207) 236-9055
T1X: 467210 Avocet CI, FAX: ( 207) 236-6713
type checking. And your program's use01988 Asocet Systems. Inc All rights reserved Quick- Cand Codesiew are
ful life is extended, because you can
trademarks of Microsoft Corp Logo and name Avocet are registered trademarks
The AVS1M Full-Screen Display
of Avocet Systems. Inc
recompile for other target chips.
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In 1988, $3.5 billion in micro•
computer software will be sold
worldwide. During that same time, another
$3.0 billion in sales will be lost to free distribution — better
known as software piracy. And right now, Rainbow Technologies'
Software SentinelTM is protecting close to $ 1.0 billion in software for
developers who never wanted to be part of the free software distribution
network in the first place. ( ) The Software Sentinel hardware key is
"execution control" software protection. It ships with the software and
simply plugs into the PC's parallel port
to be one
hundred percent invisible to both user and
the software. Users can make as many copies as
a
they want.
Make working submasters. Use ahard disk. Virtually anything that can
be done with
unprotected software. Except start freely
distributing
that software to other users. () The
Rainbow fam- - .„......,..c
..__._
ily of Software Sentinel products. Se..
lected by the
very big to the not-so-big developers of
DOS, OS/2 and Xenix software in worldwide markets. To the cool
tune of close to abillion dollars. So far.

RAINBOW TECHNOLOGIES
1801I-A Mitchell South, Irvine, CA 92714 • ( 714) 261-0228 • TELEX: 386078 • FAX: ( 714) 261-0260
Rainbow Technologies, Ltd., Shirley Lodge, 470 London Rd., Slough, Berkshire, SL3 8()Y, U.K., Tel: 0753-41512, Fax: 0753-43610
Copyright c1988 Rainbow Technologies. Inc. Software Sentinel and SentinelPro are trademarks ol Rainbow fechnologies, Inc.
Xenix is atrademark of Microsoft Corporation. OS 2is
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trademark of International Business Machines Corporation.

Circle 219 on Reader Service Card (DEALERS: 220)

EXPERT

ADVICE

APPLICATIONS PLUS

•

Ezra Shapiro

TRACKBALL
MADNESS
Mice a-en't as nice,
but they may
live alot longer

E

very time Ihave to deal with a
hardware malfunction, Ibegin
to wonder why Iown computers. When my Abaton ProPoint trackball started acting up, Ionce
again entered that nightmare zone that all
users dread. Before it ended (that's assuming it has ended), things got pretty
bizarre. The story is agood example of
the kind of convoluted logic that drives
the computer industry.
Let me begin by stating that I'm addicted to trackballs; since switching to
these devices for use with my PC AT
clone and my Macintosh, I've eliminated
the sharp arthritis-like pains in my.elbow
that came with constant mouse use.
And ProPoint for the Mac seems to be
anifty product, nicely styled and ergonomically superior to many other trackballs I've seen. The position of the two
buttons to the lower left of the ball is better suited to righties than to lefties, but
since I'm right-handed, the design is
ideal for me. I've become absolutely dependent on ProPoint, so when it stopped
responding to left-right motion, Iwas
panic-stricken.
Iblew away whatever dirt Icould see
within the device, but that didn't help.
Then Iprodded and banged for awhile,
to no avail. Isighed and wrote the trackball off as dead.
As! hadn't bothered to send in my registration card, the following morning I
called the mail-order desk at Computerware to buy anew one. When Iexplained
my problem, apleasant man told me to
hold off and to try acall to Everex, of
which Abaton is now adivision.
"Don't be silly," he said. "They guarantee these things, and you might be able
ILLUSTRATION: CLAUDIA TANTILLO © 1989

to save yourself alot of money."
Wow, a helpful retailer! Duly impressed, Iphoned Everex. Sure enough,
the fact that Istill had the original invoice was good enough, and the company
issued areturn authorization on the spot.
Iwas told that the repair would take about
aweek from when Everex received the
unit, and it would be returned to me by
whatever shipping method Iused to get it
there. So Ipacked up the trackball and
sent it off by Federal Express, next-day
delivery.
Two weeks later, on a Tuesday, I
called to find out why Ihadn't received
my repaired trackball, and Iwas told that
it was scheduled to be shipped Thursday
at the latest.
"So I'll have it for the weekend?"
"Definitely," came the reply.
By late Friday, with no trackball in
sight, Icalled again.
"There's a backlog," Iwas told.
"Your unit will be shipped at the beginning of next week."

Fine. Tuesday rolled around, and
nothing happened. Wednesday, Icalled
Everex again. "What's the problem?" I
inquired.
"I don't know," said the customer service representative. " There's abacklog.
I'll see what Ican do."
"Why is there a backlog?" Iasked.
"What's going on?"
The customer service person sighed.
"Nobody will tell me."
"You mean you've talked to the engineers and the technicians, and no one can
offer an explanation?"
"That's about it."
At this point, Idecided it was time to
do a little poking. Icalled a friend of
mine with an engineering background,
who has worked with trackballs, and described the situation. " Everex will rue
the day they stuck a guarantee on that
puppy," he chuckled. " It's a design
flaw, not a malfunction. Building a
trackball suspension that won't deteriocontinued
MARCH 1989 • BYTE
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rate quickly is not atrivial matter; it can
be done, but they haven't done it. I'll bet
you anything you don't get the same unit
back."
Ialso telephoned the press relations
person at Everex to find out whether
there was some major problem with the
ProPoint. No, Iwas told, the delay was
more likely to be due to getting parts
from suppliers than to any design flaw;
the ProPoint's failure rate was in line
with those of other trackballs. With completely opposite explanations, Ihad no
choice but to wait.
Finally, 31
/ weeks after the process
2
had started, aFederal Express delivery
arrived from Everex containing abrandnew ProPoint with a different serial
number. Icalled my engineer friend
again.
"How long had you been using the
trackball, and how long is the guarantee?" he asked.
"Four months," Ireplied. " And the
guarantee is five years."
"That's three ayear," he said. " Ipredict that the new trackball will fail in
four months, and you'll go through this
again. Unless they change the design,
you'll have to do it 15 times to get past the
guarantee."
Ouch. I'm not sure what to make of all
this. The facts are these: The guarantee
is for real. The trackball certainly failed,
and it was replaced with a new unit.
Everyone at Everex was friendly and
polite. I'd buy products from Everex
again, and Irecommend the company to
friends.
But would Irecommend the trackball?
Iguess I'll have my answer in another
four months or so.
One final thought from my friend.
"Everex acquired Abaton to get into the
Mac market, but they're primarily aPC
company. Now that IBM has endorsed
mice, the market for third-party pointing
devices is heating up fast. If the ProPoint
is really asolid design, then why hasn't
Everex brought out aPC version of it?"
Stay tuned.
Microsoft at Work
Microsoft's upgrade to Works for the
Mac (2.0) is atruly curious thing. The
company has managed to take an enormously flexible integrated software
package, add atremendous array of substantial features and improvements, yet
make the product only slightly more useful than it was to begin with. This is no
mean feat; Ifind myself simultaneously
awed and irritated, avery strange feeling
indeed. Istill recommend the product
highly—it can easily handle 80 percent to
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the simplest of functions, like inserting
boilerplate phrases into text.
You access the drawing tools as a
mode within the word processor or the
spreadsheet, rather than firing up aseparate new module. This is handy if you
want to add little pictures to an existing
document, but once you scratch the surface of this feature, it's downright odd.
You get the basic palette for drawing
lines, rectangles, polygons, ovals, and so
on, with patterns and fills, and you can
even draw lines that end with arrowheads. However, every time you create
an object, the program changes back to
the selection pointer, in direct violation
90 percent of most routine application
of Apple's guidelines for software detasks—yet I'm not sure I'd recommend
sign. Very annoying.
the upgrade to anyone who already owns
You get acustomizable snap grid, but
the program.
you can't see it on the screen; there's also
The three most grandiose additions to
no vertical ruler bar, so positioning of
Works—aspelling checker, amacro reobjects is haphazard at best. The text tool
corder, and powerful drawing faciliwill let you form blocks of text, arudities—all fail to measure up to what I mentary sort of page layout, but you have
would have expected from Microsoft.
to either type the text right there or paste
The spelling checker is unacceptably
from the Clipboard, and the spelling
slow, and it does not let you check as you
checker won't work on objects created in
type. The macro recorder offers no capadraw mode.
bilities for editing, branching, or modiThe communications module, always
fying the speed of playback; it merely
the program's weakest link, has not been
spits back recorded keystrokes as fast as
improved as far as Icould tell. There's
it can. Thus, it's useless for anything but
still no way to automate log-on procedures, unless you count the macro recorder, which is asorry solution at best.
This was one of my biggest gripes with
earlier versions of Works; Iwish it had
been fixed.
The spreadsheet allows nearly double
the number of rows as Works 1.1 (from
9999 to 16,832), but remember you're
Microsoft Works 2.0
$295
limited by RAM, so this may be moot.
Microsoft Corp.
Microsoft has added new functions for
16011 Northeast 36th Way
date
and time, and you can attach notes
P.O. Box 97017
to individual cells. There's no way to
Redmond, WA 98073
link worksheets, but you can play games
(800) 426-9400
with the Clipboard and the macro re(206) 882-8080
corder. Both the spreadsheet and the
Inquiry 1021.
database now offer the ability to choose
one font/size/style per document, but
ProPoint
$139
you can't mix attributes.
Everex Systems, Inc.
The Works 2.0 database will accept
48431 Milmont Dr.
spreadsheet
calculation functions within
Fremont, CA 94538
records, and the report generator now
(800) 821-0806
has scroll bars and margin control. The
(415) 498-1111
package is still lacking a logical field
Inquiry 1022.
type (e.g., Yes/No or True/False), which
would have been asimple but utilitarian
WorksPlus Spell 2.0 $79.95
improvement.
Lundeen and Associates
The word processor has gained afew
P.O. Box 30038
niceties,
like the ability to print labels
Oakland, CA 94604
two and three across, search and replace
(800) 233-6851
on tab and carriage-return characters,
(800) 922-7587 (California)
and decimal tabs. Forget enhancements
Inquiry 1023.
like multiple-line headers, indexes,

Ifind

that Iam

simultaneously awed
and irritated about
Works 2.0.

Items
Discussed

continued

Our MAJOR ADVANTAGE- Supplying you with
the Broadest Range of Software Ammunition.
LIST OURS
Turbo Assembler/Debugger
150
105
150
105
Turbo C 2.0
Turbo C 2.0 Professional
250
175
Turbo Lightning
100
69
Lightning Word Wizard
70
49
Turbo Lightning and Lightning
Word Wizard
150 109
Turbo Pascal 5.0
150 105
Turbo Pascal 5.0 Professional 250
175
Tutor
70
45
Turbo Prolog
150
105

IIST OURS
CAD
AutoCAD
Design CAD
Drat ix 3D Modeler
Generic CADD
Generic CADD Level 3
Schema II
COMMUNICATIONS
Carbon Copy +
Close Up - Customer
Close Up - Support
Crosstalk MK IV
Crosstalk XVI
Relay Gold
Smartcom Ill

2695 CALL
299 165
295 199
100
79
200 149
495 439
195
195
245
245
195
250
249

120
171
215
159
99
164
162

695
695
795
1295
395
395
149
80

439
385
485
899
335
259
119
75

DESKTOP PUBLISHING
Byline
GEM/3 Desktop Publisher
Pagemaker
PFS: First Publisher
Ventura Desktop Publisher

295
299
595
129
899

185
189
429
79
590

GRAPHICS
AutoSketch
Chart Master
Chart Master Premium Pack
Chart
Drafix 1Plus
Freelance Plus
Graph- in- the- Box
Harvard Graphics
In a Vision
Sign Master
Time Line Graphics

100
375
395
395
295
495
140
495
495
245
195

85
205
225
272
265
322
109
313
290
140
119

LANGUAGES
APL'PLUS
Lattice C
lahey FORTRAN F77L
Microsoft C
NDP Fortran or C-386
Turbo C
Turbo C Professional
Turbo Pascal
Turbo Pascal Professional
Zortech C i+

695
450
477
450
595
150
250
150
250
100

476
279
453
299
529
105
175
105
175
90

PROGRAMMING UTILITIES
Flowcharting II Plus
229
Interactive Easyflow
150
OPT- TECH SORT:MERGE
149
PolyAWK
99
Pro- C
495
Windows for Data
295

207
135
99
90
459
259

DATABASE
Clipper
dBASE Ill
dBASE IV
dBASE IV Dev. Edition
FoxBASE
Genifer
R & R
Tom Rettig's Library

ADVANTAGE
SOF TWARE
LIST OURS

LIST OURS

LOTUS ADD-ONS
4Views
4Word
@bASE
Allways
At Liberty
Graph- in- the- Box
Inword
Look & Link
Note- If Plus
Noteworthy
R eir R ( Lotus Version)
See More
Sideways
Smartnotes
Spellinl
Sqz! Plus

150 119
100
79
195
121
150
117
295 199
140 109
100
80
100
64
80
68
80
59
149 119
80
65
70
45
80
69
80
65
100 CALL

PLANNING
Harvard Total Project II
Project 4.0
Super Project Expert
Time Line 3.0
Time Line 20

595
495
695
595
495

515
340
515
345
306

SCIENCE AND ENGINEERING
Asystant Plus
895 849
DADISP
795 719
Eureka: The Solver
167 119
Gauss Math - Stat Package :195 359
HiWIRE-Plus
895 805
Labtech Notebook
995 799
MathCAD
349 279

LOTUS DEVELOPMENT
Agenda
Freelance
Graphwriter II
Hal
Lotus 1-2-3
Lotus Metro
1-2-3 Report Writer
Manuscript
Signal
Symphony

1495 1269
Micro- Cap Il
T3 Scientific Word Processor 595 499
495 469
Tango PCB
395 349
TK Solver Plus
SPREADSHEET
LOTUS 1-2-3
Multiplan
PC- Excel
Supercalc IV

495
195
495
495

289
129
299
349

STATISTICS
CSS
Microstat II
NWA Statpak
SPSS/PC
Systat
Systat/Sygraph

495
395
399
795
595
795

459
349
359
749
549
709

WINDOWS
Actor
DesqVIEW
VM/ 386
Windows/21I6
Windows/386
Windows bevel. Toolkit

495
130
245
99
195
500

429
89
169
69
130
319

WORD PROCESSING
Displaywrite IV
Manuscript
Multimate Adv. II
Q & A Write
Samna Word IV
Volkswrite ,V3
Word Perfect v. 5.0
Word
Wordstar Pro v. 5.0

495
495
565
349
595
295
495
450
495

425
322
271
207
313
170
228
199
290

UTILITIES
1DIR
Copy II PC
Copy It PC Option Board
Disk Optimizer
Disk Technician
Disk Technician Plus
Fastback Plus
HTEST
Mace Utifities
Norton Commander
Org Plus
PC Tools Deluxe
Prokey
Sidekick
Software Carousel
V Cache
V Feature Deluxe
Vopt
Xtree
Xtree NET
XtreePro

95
40
159
70
100
190
189
90
99
75
80
79
130
85
80
60
120
60
70
295
129

59
35
139
63
89
175
109
79
85
45
59
69
81
59
60
55
111
55
60
249
111

ASHTON TATE
Byline
Chart Master

295
375

185
205

Terms & Policies
All prices subject to chcnge without notice. We
accept Visa, MC, AMEX (2% surcharge on AMEX).
Shipping $4 per item sent UPS Ground. Allow 14
days for personal/company check clearance.
Returns subject to 15% restocking fee. RA # required. PO's welcome from Fol une 1000 and other
qualified organizations.

Chart Master Premium Pack 395
C Tools Graphics Library
90
C Tools Programmers Library 90
dBASE Ill +
695
dBASE IV
795
dBASE IV Developers Edition 1295
dBASE Mac
495
dBASE Programmer's Utility
90
Diagram Master
345
Diagram Master Prem. Pack 365
Draw Applause
495
695
Framework III
Front Runner
195
Full Paint
100
Full Write Professional
395
Map Master v. 6.01
395

225
69
69
385
485
899
325
69
190
206
309
405
121
65
236
240

MICROSOFT
MS BASIC/6.0
MS C
MS COBOL
MS Excel
MS FORTRAN
MS Learning DOS
MS Mach 20
MS Macro Assembler
MS Mouse Bus or Serial
w/ Paintbrush & Mouse
Menus
w/ EasyCAD
w/ Paintbrush & Windows
MS Multiplan
MS OS/2 Prog. Toolkl
MS Pascal
MS Project 4.0
MS QuickBASIC
MS QuickC
MS Sort
MS Windows
MS Windows/386
MS Windows Dev. Kit
MS Word
MS Works

395
495
495
150
495
85
95
495
595
695

299
322
337
89
289
59
69
325
553
422

295
450
900
495
450
50
495
150

199
299
599
299
299
40
329
99

150
175
200
195
350
300
495
99
99
195
99
195
500
450
149

99
119
139
129
229
199
340
69
69
130
69
130
319
199
99

PRIMARY TARGET
MICROSOFT EXCEL.
The soul of the rew machines.
Microsoft Excel takes full advantage of the power of 286- and 386based computers.
It lets you work faster and consolidate data more easily. It lets you
create annual- report- quality output
and produce presentation graphics.
And it lets you create macros easi:y
and build custom programs.
Since Microsoft Excel is compatible with Lotus 4-2-3. its easy to
integrate into your office.
Find out why we call it the most
powerful spreadsheet for powerful
personal computers.
List: $495
Ours: $299

Multimate Adv. II
Pascal Tools Prog. Lib.
Programmers Utility II
Rapid File
Sign Master

LIST OURS
565
271
90
72
90
69
295 195
245 139

BORLAND
Eureka: The Solver
Paradox 2.0
Paradox Network Pack
Paradox 386
Quattro
Reflex & Reflex Workshop
Reflex Data Base Systems
Reflex Workshop
SideKick
SideKick Plus
Sprint
Superkey
Turbo Basic

167 119
725 529
995 729
895 625
247 169
200 139
150 109
70
49
85
59
200 139
199 139
100
69
100
69

M ICR

Nol I
I \Cel

Mictosoft

e

LIST OURS
PETER NORTON PUBLISHING
Norton Commander
89
55
Norton Editor
75
50
Norton GuidesuDii/2
150
109
Norton Guides:Specify Lang. 100
75
Norton Utilities
100
59
Advanced Version
150
99
SOFTWARE PUBLISHING
Harvard Graphics V. 2.1
495
Harvard Total Project Mgr
595
PFS: Access
140
PFS: First Choice v. 2.0
159
PFS: First Publisner v. 2.0
129
PFS: Graph
140
PFS: Professional File
249
PFS: Professional Plan
249
Professional Write v. 2.0
199
149
US Mapmaker

313
515
91
104
75
91
155
161
125
89

In the U.S. call:

ADVANTAGE
SOFTWARE

1-800-333-3141
914-332-0756
914-332-4021

N.Y./ International:
Fax:

55 South Broadway, Suite B. Tarrytown NY 10591
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tables of contents, and such; they haven't
been implemented.
New overall features include asimple
page preview much like that in Word, the
capability to save and name a " Works
Desktop" file that will launch agiven set
of documents, and a " Stationery" file
format— as close as you can get to astyle
sheet in Works, though the trick works
only if you open aStationery document
and resave it as something else.
On the whole, Works 2.0 is abetter
program, but Microsoft seems to have
opted for slickness rather than raw
power. Ikeep saying that Works could be
an excellent tool for experienced users;
meanwhile, Microsoft keeps adding
frills for novices. In spite of constant
denials, Ican't shake the feeling that
Microsoft is trying desperately to hold
back Works so it doesn't cannibalize the
market for its other software products.
Oh, well.
In the meantime, I've been playing
with anearly bulletproof beta version of
Tim Lundeen's WorksPlus Spell 2.0,
and it is still an excellent companion for
Works. Why would you need aspelling
checker for aprogram that already has

one? Simple. WorksPlus Spell offers
greater speed, checking as you type, hyphenation, word lookup, and aglossary
command that lets you store and expand
abbreviations. None of this is available in
the Works spelling checker. Whatever
version of Works you own, WorksPlus
Spell is arequirement.

•Secondary hardware: Tandon PCA-40
(AT clone) with aMicroSpeed FastTrap
and a Logitech Bus Mouse. Software:
WordStar 5.0, Framework III, Lotus
1-2-3 with Funk's Worksheet Utilities,
Mirror II, Procomm, PC-Write, XyWrite, Professional Write 2.0, MemoryMate, Reflex, Ready!, Cruise Control,
Pop Drop, Ventura Publisher, Page Annual Confession
Maker, TOPS, and various Bitstream
Every March since Ibegan this column, I typefaces.
take alittle time to list the hardware and
•Portables: Cambridge Z88 and NEC
software that Iuse personally. As I've
PC-8500.
written quite abit about these programs
•Favorite nonclassifiable computer:
in the past year, I'll just reduce the exerCanon Cat with the Cat 180 printer.
cise to afew short lists:
•Favorite device: Apple LaserWriter
IINT (
solid, clean, and fast enough for
•Primary hardware: Mac SE with a16anyone but the truly demented).
MHz Radius 68020 accelerator and aJas•Next purchase: A flatbed scanner. •
mine Direct Drive 160. Software: Microsoft Works with WorksPlus Spell,
Ezra Shapiro is a consulting editor for
PageMaker, Canvas, Microsoft Word,
BYTE. You can contact him on BIX as
Excel, Reflex Plus, More, Prototyper,
ezra." Because of the volume of mail he
Course Builder, Microphone II, Deskreceives, Ezra, regretfully, cannot reTop Express, Suitcase II, DiskTop,
spond to each inquiry.
QuicKeys, QuickDEX, FontSizer, SuYour questions and comments are welperGlue, LetraStudio, Fontographer,
come. Write to: Editor, BYTE, One
FreeHand, TOPS, and various Adobe
Phoenix Mill Lane, Peterborough, NH
typefaces.
03458.
d4

For Quicker Proiram Development

the 8051 CCompiler
The 2500 A.D. 8051 C Compiler offers an alternative to Assembly Language solutions. Quicker
program development. Simpler program testing. Easier program maintenance.
•Full Kernigham & Ritchie C
• Function prototyping ANSI extensions
•All data types, including Float & Double • Full math library, including Trig functions
•Reentrant Libraries
• Interrupt handler support
•Internal, External or Mixed Data Modes • Bank switched memory support
•Special Function Register support • Internal bit field support
•In-line Assembly Language
• Linked Assembly language
•Listings reflect actual linked addresses • Generates ROMable code
The 8051 C Compiler package includes the 2500 A.D. 8051 Macro Assembler, Linker, Librarian,
Standard Library and Math Library and is priced at $500.00 for MSDOS systems.

lb order call Toll Free:

1800 843-8144
In Colorado:
Fax:
Telex:

1719 395-8683
1719 395-8206
752659/AD

25001 DECFEM RE N
109 Broolulale Avenue
P.O. Box 480
Buena Vista, CO 81211

The Right Software for The Right Micro at The Right Price
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NO ADDED CHARGE ON CREDIT CARDS

FOR COMPUTER & ACCESSORIES

CALL TOLL FREE: 1-800-882-2802

re

FOR FAX, TYPEWRITERS & DICTATION EQUIPT.

E_XECUTIVE
PHOTO & SUPPLY CORP.

CALL TOLL FREE: 1-800-223-7323
IN N.Y. STATE CALL: 1-212-947-5290

HOURS: Mon. Tru. Thurs. 9AM Till 6PM, Fri. 9AM Till 1:30PM, Sun. 9:30AM Till 5PM, Closed On Sat.

PRINTERS

DESKTOPS
talIPAg

LAPTOPS

HARDWARE

intel

1 1, 1
13 , DATAVUE

SPARK-EL
640K, 2-3.5 720K Disk Drives,
Supertwist Backlit Display,
w/JT Fax Portable

1275.90
New! DATAVIEW SPARK 1- Floppy Drive, &
1.20MB Hard Drive ,,,
1769.95

TOSHIBA

(
sold In Store Only)
TOSHIBA T-1000
CALL
TOSHIBA T-1 200F/FB
CALL
TOSHIBA T- 1200H8
CALL
NEW? TOSHIBA T-3100E ,,
CALL
TOSHIBA T- 3200/T-5100
CALL

ZENITH
ZENITH 184-1
ZENITH 184-2
ZENITH Supersport 286 Model 20
Hard Drive
ZENITH 286 w/40MB Hard Drive

1489.75
2199.75
w/20MB
2965.75
3399.75

MITSUBISHI
MITSUBISHI 268L Laptop w/20MB Hard
Drive
2394.00

NEC
NEC Multispeed HD

LOW PRICE

LAPTOP ACCESSORIES
HOLMES 2400 Modem f/All LaptopsCALL
WORLD PORT 2400 Baud Modem235.00
Diconix Portable Printer
304.90

FAX MACHINES
PANAFAX

UF 150
UF 250

DESKPRO 286, 12MHz, 1.2 Floppy Drive,
Seagate 40MB Hard Drive (
40ms)2065.00
NEW! COMPAQ 386/20E w/40MB Hard
Drive
4749.00
NEW! COMPAQ SLT/286 Portable w/20MB
Hard Drive
4049.00

AST PREMIUM 286
10 MHz, 512K, 1.2 Floppy Drive,
Seagate 40MB Hard Drive (40ms)

171 . 90
NEW! AST 388C w/64K Cache Memory, 20
MHz, 1MB Ram, 1.2 Floppy Drive, 40MB
Hard Drive ( 28ms)
3199.00-

COMPATIBLES
Compatible, 1-360 Floppy Drive,
Hard Drive
757.00
Compatible, 12MHz, 512K, 1.2
Drive, Seagate 40MB Hard Drive
1319.00
COMPUTERS

CALL

TYPEWRITERS
& Word Processors

IN STOCK
IN STOCK
CALL
CALL
CALL

F0-300
F0-550
F0-800

CALL
CALL
CALL

CANON FaxPhones
FaxPhone 8 CALL
FaxPhone 20 CALL
FAX 270..
CALL
FAX 630

FaxPhone 15 CALL
FaxPhone 25 CALL
FAX350
CALL
CALL

RICOH
FAX- 10E
FAX-60E

CALL
CALL

FAX- 20E .
FAX- 70E

SMITH CORONA
PWP-60
PWP-40 IN STOCK
NEW! PWP-100
XL- 1000 Typewriter
XL- 2500 .
CALL
XD- 7500 ... CALL

469.90
PWP-80 IN STOCK
IN STOCK
. Spisclat 119.90
XD- 5500
CALL
X0-9500
CALL

PANASONIC

CALL
CALL

619.90

749.90

M.1600

PANASONIC
KX-F

100

CALL

TOSHIBA
3300
999.90
Model 30100

KX-F

120

CALL

Price Break
3700
1299.90
799.90

KX-W 1500 Word Processor IN STOCK
KX-R 320
CALL
KX-R 330
CALL
KX-R 340 189.90
KX-R 350 229.90

BROTHER

SANYO
IN STOCK

Model 515H

BROTHER
FAX 60 w/Answering Machine IN STOCK

FAX PAPER
81
2
/
598'
49.95
81
/ "x328 '
2
FAX Cleaning Kit .

81
2 "x164'
/

59.90
74.95
29.95

EPSON
EPSON
EPSON
EPSON
EPSON
EPSON

175.75
288.00
518.00
734.50
338.50
437.50

LX-800
LQ-500
LO-850
LO- 1050
FX-850
FX-1050

TOSHIBA (Sold In Store Only)
NEW' TOSHIBA Expresswriter 311 CALL
NEW! TOSHIBA 321SL Color
CALL
TOSHIBA 341SL
CALL
TOSHIBA 351 SX
,,
CALL
NEC
NEC 2200
NEC P5200
NEC P5300

339.00
515.00
669.00

PRINTER SALE!
H.P. Laserjet II w/Toner
H.P. Deskjet
STAR NX-1000
APPLE Imagewriter II

CALL
CALL
169.95
439.00

Dictation Ecet.

L-200
137.90
S-911
59.90
T-1010 Transcriber
S-804
CALL
T2000
CALL

S-907
S-930
S-810
T-2020

35.90
99.90
169.90
CALL
CALL

PANASONIC
RN- 15
RN-89
RN- 115
RR-900
RR-980

129.90
79.90
39.90
179.90

RN- 36
RN- 105
RN- 125
RR- 970

CALL
CALL
CALL
CALL
CALL

SANYO

MURATA
M-1200

169.75
CALL

OLYMPUS Pear corder

SHARP
F0-220
F0-420
F0-700

LOW PRICE
EPSON

IIK.

APPLE

24 Pin, Narrow Carriage
192 CPS Draft, 63 CPS NLQ,
Tractor Feed Included

PANASONIC 1091i
NEW! PANASONIC 1181

ASZ

IBM-XT
1-30MB
IBM-AT
Floppy
(28ms)

KX-P 1124

WP- 55 Word Processor
IN STOCK•
NEW! WP-490
CALL
AX-26
CALL AX- 28
CALL
•Free Spreadsheet Program w/Purchase of
WP- 55 Word Processor

TRC-6100
TRC-2550
TRC-5200
TRC-4100
TRC-8000A
TRC-8700
TRC-9100

CALL
229.90
227.90
227.90
239.90
239.90

TRC-5680
TRC-5020
TRC-4141
TRC-8010A
TRC-8070
TRC-9010

79.90
149.90
179.90
178.90
165.90
185.90
199.90

SONY
M- 100B
M- 750V
BM- 12
BM- 560
BM- 75
BM-815T

CALL
CALL
CALL
CALL
CALL
CALL

M-740
TCM-5000EV
BM- 17
BI-500
BM-80
BM-820

CALL
CALL
CALL
CALL
CALL
CALL

NORELCO
585
505
2505

89.90
299.90
259.90

590
510
MC-4000

119.90
374.90
349.90

INTEL 80287-8
205.00
NEW! INTEL Above Board Plus
396.00
INTEL 80387-20 MHz
419.00
Logitech Hi- Res Mouse
79.00
Logitech Clear Mouse
95.00
DFI HS-3000 Scanner ,,,
189.00
PARADISE VGA Professional
397.00
NEW! PARADISE VGA Plus 16.. 299.90
MICROSOFT Mouse
99.95
NEW? NEC Multisync IIA Monitor .. CALL
ZENITH Perfect Monitor
CALL
SONY 1302 Monitor w/Stand
669.00
PLUS 20MB Card
LOW PRICE
TOSHIBA 31
/ " Drive w/Kit
2
89.00

SOFTWARE

NEWI SAMNA AMI
97.75
NEWI GEM Artline
269.75
XV Write w/AI A Carte
215.95
ASK SAM
165.00
BITSREAM Fonts
CALL
XEROX Ventura Publisher 2.0. Low Price
PROCOM Plus
42.95
MICROSOFT Excel 2.1
299.95
FORMWORK w/Fill & File
79.00
PFS First Publisher
69.00
NOTA BENE 3.0
248.50
LUCID 3D
67.99
&A
189.99
INTUIT Quicken
31.95
MANAGING Your Money 5.0..
115.95
TOBIAS PC/Tax Cut
45.95
CHIPSOFT Turbo Tax
42.79
DAC Easy Accounting 3.0
57.00
NOLO Will Maker
30.95
SPINRITE
48.99
FASTRAX
32.95

COPIERS
Can«

PC-3
369.90 PC-5
PC- 5L Legal Size
NEW! PC-6
NEW! PC-6RE
PC- 7 Zoom Copier
Black Cartridges
81
/ x11 Paper ( 5000 sheets)
2

CALL
CALL
CALL
CALL
CALL
79.95
49.50

I"

TELEPHONES
Panasonic

Answering Machines Specials
KX-T 1412 CALL KX-T 1418 CALL
KX-T 1423 CALL KX-T 1424
69.90
KX-T 1427 LCD w/Time Announce109.90
KX-T 1622 CALL KX-T 1720 CALL
FF1700 Cordless " Top Rated" 109.90

DATABANKS
C) = DC

PSION
ORGANISER II

IN STOCK

SHARP
OZ- 7000 WIZARD
EL-6250H Dial Master

IN STOCK
53.90

CASIO
CASIO SF-3000 18K
CASIO IF-8000 Digital Diary

69.90
119.90

VISA, MASTERCARD, AMERICAN EXPRESS, OPTIMA IA DISCOVER CARDS ACCEPTED

OUR GUARANTEE: Defective goods will be replaced or repaired if returned within 10 Days in original packing, mint condition. blank warranty card, detailed letter of explanation 2. copy of invoice. No return privilege on software.
If found defective. We will advise customer how to consult manufacturer for warrantee service. For Customer Service: Please Call ( 212) 947-5295 Not Responsible for typographical errors. We reserve the right to Omit quantities.
TO ORDER by MAIL: Please send money order or certified check for UPS shipment on most items Personal check delays your order by 15 days.
Shipping & Handling: Handling Charge: 2% plus 595 Shipping Charge: 065 per lb Estimate minimum shipping 995 Total charge at time of order Shipping 8. Handling charges are not refundable
INQUIRE . boat NEXT DAY AIR or 2nd DAY AIR Shipment. N.Y. State Reeldente add TAX.

EXECUTIVE
PHOTO& SUPPLY CORP.

MAIL ORDER: Dept BY,120 West 31st Street, N.Y.,N.Y. 10001 (Tel. 1-212-947-5290)
MANHATTAN STORE: 120 West 31st. Street, N.Y.,N.Y. 10001 (Tel. 1-212-564-3592)
SCARSDALE, NY STORE: 455 Central Ave. ( Scarsdale Plaza) SCARSDALE,N.Y. 10538 (Tel. 1-914-723-1331)
N.Y.C. Consumer Affairs License Number: 800193
Circle 102 on Reader Service Card

WHY DESIGN YOUR PRODUCT
AROUND ACOMPUTER?
Now, you can design the computer
into your product.
Little Board/286

Built-in vs. built-around. External
systems mean boxes, boards, backplanes,
cables, and reliability problems. Ampro's
Little Boards give you acomplete system on
asingle board you can build right into your
product.
Small size. Big power. Eliminate the bulk
and constraints of multi-board, backplanebased systems. Embed aLittle Board.
Little Boards require just 2/3rds the power
and volume of a51
/"floppy disk drive. But
4
they give you the full power of aPC or AT®.
Fully compatible. Little Board/286 and
Little Board/PC are functionally identical to
multi-board PCs and ATs. They run PCDOSTM 2.0 to 3.X. They run DOS languages,
compilers and applications. That means
you'll be standing on afirm foundation of
proven hardware and software.

Little Board/PC
Y.

;ttY

MIL MI fft. .91t!

ft•

mg

YI1

Mt
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Ampro's Single Board Systems. Everything is included except akeyboard, power
supply and CRT. Up to aMegabyte of RAM.
RS-232C and Parallel ports. AT/PC-compatible controllers and bus expansion. EGA/
CGA/MDA and Hercules'-compatible
video options. Even optional solid-state
disk Plus SCSI support for hard disk, tape,
optical drives, bubble drives ... you name it.
What's more, they offer low power consumption (+ 5VDC, less than 8W) and a
wide operating temperature range ( 0to
60°C). Perfect for standalone operation
and harsh environments. Anywhere that
reliability is acritical consideration.
Available worldwide. For information
and the name of your nearest U.S. or international Ampro representative, call us at the
number below. Or write on your letterhead
for Little Board Product information.

'
7771 iee0C
...
.

408 •734•2800 •AVII=MEI
FAX: 408-734-2939

TLX: 4940302

COMPUTERS, INCORPORATED
li 30 Mountain View/Alviso Road, Sunnyvale, CA 94089

Reps: Australia- 61 3 720-3298; Austria-43-222/45 45 01; Canada--(604) 438-0028; Denmadc-45 3 66 20 20; Finland-358 0 585-322; France-331 4502-1800; Germany, West-49 89
611-6151: Israel- 972 349-16-95; Italy-39 6811-9406; Japan- 81 3257-2630; Nethertenda-010-411 85 20; Spam-34 3204-2099: Sweden- 46 855-00-65; Switzerland—M41 1740-41-05;
United Kingdom-44 2964-35511: USA, contact AMPRO
Tiadmnarks . BM. AT — IBM Corp Hercules — Hecules Computer THcanoloçy.Inc . Utile Board —Ampro Computers. Inc . DR-DOS-09tal Research. Inc
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Wayne Rash Jr.

WHAT HATH
COMDEX WROUGHT?

Wayne roams the halls
of COMDEX and
discovers the ubiquitous
"COMDEX fact"

0

nee there was atime when you
could depend on COMDEX to
provide a couple of stunning
industry developments. No
more. COMDEX has become an immense project filled with hype and wonder, where the first fact you discover is
that even the best walking shoes made by
L.L. Bean may not be equal to the task.
This fact, of course, leads to further
"COMDEX facts." In his book A Colder
Eye, noted author and critic Hugh Kenner (amember of the SIX writers conference) describes Irish facts as " anything
they tell you in Ireland." A COMDEX
fact, then, is " anything they tell you at
COMDEX."

dreds of bag-seekers of their just spoils.
Fortunately, there was more to COMDEX this year than COMDEX facts. One
COMDEX Facts
of the advantages of this conference's
The first COMDEX fact Iencountered
having grown so large is that, with some
concerned the existence of a 33-MHz
careful observation, you can now spot
80386-based IBM PC AT clone. Iclassitrends. This year's trends hold some
fy this rumor as a COMDEX fact bepromise for business computer users.
cause Intel has yet to ship a33-MHz verThree of the most important trends insion of the 80386 processor. A couple of
volve databases aimed at corporations,
companies exhibited what they claimed
local-area networking, and OS/2. Ithink
to be such machines, but they were actuit's incorrect to call this the year of the
ally using processors designed for slower
database, or the LAN, but this is ayear
operation.
Then there is WingZ by Informix, a in which you will see some important
elements begin to come together. These
COMDEX fact for such along time that it
are evolutionary changes, of course, but
is nearly aCOMDEX legend. WingZ is
the result of this process is asolid trend
supposed to be asuperspreadsheet for the
toward change.
Macintosh. But to date, this unseen
product is serving only as avehicle for
Databases
the distribution of thousands of gym
Structured Query Language is finally
bags, because most users are more familcoming to small computers in auseful
iar with the orange and yellow bags with
fashion. Several vendors exhibited verthe WingZ logo than they are with Inforsions of SQL database packages designed
mix. Perhaps one day the promise will
for the corporate environment. Some of
become aproduct that will deprive hunILLUSTRATION: RANDY LYHUS © 1989

these suppliers are already shipping
products—Oracle and XDB among them.
Other software should be shipping by the
time you read this, including SQL server
software from Oracle, Novell, and Ashton-Tate. WordTech and Borland also
exhibited SQL front-end software.
WordTech Systems currently sells
dBXL and Quicksilver, adBASE clone
and a dBASE compiler, respectively.
The company has reached agreements
with Oracle, Novell, and Gupta Technologies to convert dBXL and Quicksilver
into dBASE language front ends for SQL
database software. The results of these
conversions will provide firms with various ways to upgrade existing dBASE language applications to the point where
they can access the company mainframe.
Not to be outdone, Ashton-Tate was
busy showing dBASE IV, which has embedded SQL. By this spring, there
should also be adBASE SQL server. In
the meantime, the embedded SQL means
continued
MARCH 1989 • BYTE
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you can develop applications containing
SQL and put them into production as
soon as the server software becomes
available.
Finally, XDB Systems announced it
also would offer adBASE language front
end for the SQL server product. XDB,
though, did not announce where it plans
to obtain its dBASE front end.
An interesting aside came to light
when Ashton-Tate announced it was
taking legal action against Fox Software
and the Santa Cruz Operation for their
sales of FoxBASE. Very likely, the winner in this fray will be WordTech Systems, the company that had previously
contracted with Ashton-Tate for the use
of the dBASE language. While AshtonTate is fighting off clones, it looks as if
WordTech will be signing up new SQL
vendors.

IA!hile

Ashton-Tate is
fighting off clones,
it looks as if WordTech
will be signing up
new SQL vendors.

distracted by other issues. In other
words, the Year of the LAN has probably
already happened.
Instead, we are seeing a year of
considerable growth and maturation.
LANs
LANs are becoming more apart of the
For several years now, columnists have
business world, and, for some applicabeen predicting the " Year of the LAN." I tions, SQL database servers are bewon't add to the noise. There probably
coming more integrated into the applicawon't be aYear of the LAN for the simtions. LAN manufacturers are working
ple reason that LANs arrived quietly and
on ways to enhance their interoperability
established themselves while we were
and utility.

Novell, the leader in LAN operating
software according to a recent BYTE
poll, is introducing Macintosh connectivity with its NetWare 2.15. This product will allow aMacintosh II or SE with
an Ethernet interface card to work on a
Novell network. Novell has also introduced its OS/2 Requester— software that
lets you use OS/2 on the same networks
with non-OS/2 systems.
Meanwhile, other LAN software continues to evolve. WordPerfect Corp.
showed WordPerfect Office, a package
the company refers to as group productivity software. Office works with
Novell or NetBIOS networks. It provides
E-mail and group scheduling, along with
such functions as acalculator and notepad. WordPerfect's idea is to provide a
consistent feel to the software, so that
users familiar with its other products
will feel right at home with the new
additions.

OS/2
At COMDEX, Isaw some evidence that
actual software will exist for OS/2. Borland International has begun shipping a
continued

Microstat-II Can Save You Time and Money
Whether for industry, education, government, or pure research, no other statistics package can compare to
Microstat-II in areas of coverage, accuracy, ease of use, and value. Just some of Microstat-Il's features include
• Descriptive statistics ( mean, standard deviation,
variance, kurtosis, skewness, etc.)
• Regression Analysis: Simple, Multiple, Stepwise
Multiple, forward and backward
• Cluster Analysis
• Canconical Correlation
• Correlation Analysis: matrix and cross products table
• ANOVA: Oneway, nvoway, Twoway with replicate
• LSD, Duncan's, Tukey, Newman-Keuls
• Crosstabs and Chi-square
• Hypothesis tests: mean or proportion
• Nonparametrics: Wald-Wolfowitz, Kruskal-Wallis,
Wilcoxon, etc.
• Time Series: moving average, centered moving average,
deseasonalization, exponenital smoothing

• Probability Distributions: Normal, t, F, Poisson,
etc.
• Frequency Distributions: value or range.
• Scatterplots ( with simple regression)
• Factorials, Permutations, Combinations
• Up to eight times faster than the competition
without loss of accuracy
• Online help plus easy to use keyboard or mouse
input; no complex command language to learn
• Unequal cases, missing data, and aliased data,
range checking
• Easy to use data entry system with file import
capability
• Not copy protected
• Expanded user's manual

Requires an IBM PC, XT, AT, PS2 or compatible with 512K of memory 2floppy disks or ahard drive. Price: $395.00
with 30 day money back guarantee. Demo available for $ 19.95. Please include $4.00 for shipping. For information,
call or write:
Orders: 1-800-952-0472
Technical Questions: 1-317-255-6476
FAX: 1-317-251-4604

Ecosoft Inc.
6413 N. College Ave.
Indianapolis, IN 46220
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Aw ....What the Heck!
EXTREMELY POWERFUL
DesignCAD 3-D version 2.0 is as powerful
as most CAD systems costing $ 5000 $1 0,000! Features like: Complex Extrusionslinear, scaler, arid circular, Blending of Surfaces, Shading Cross Sectioning, Complex
Sweeps and Translations, and Boolean operations make DesignCAD 3-D one of the most
powerful 3-D CAD systems available.., at
any price! Engineers, Architects and Consultants constantly tell us that they use CAD
systems costing thousands of dollars which
are not as powerful as DesignCAD 3-D.

VERY LOW PRICED

VERY EASY TO USE
Just because DesignCAD 3-D is powerful doesn't
mean it is difficult to use. Single keystroke commands and side- bar menus which give short directions on how to proceed make DesignCAD 3-D a
snap to use! While not required, DesignCAD 3-D
supports all popular digitizers and mice.
Many of the older, more cumbersome CAD systems
require weeks of training before a user can be
productive. DesignCAD 3-D users find they can be
producing useful drawings in amatter of minutes!
In a recent CAD contest only one contestant was
able to match our drawing time. The package sold
for $ 3000.00. The other CAD packages took up to
twice as long to perform the same drawing and
cost up to $ 5000.00!

The first question asked by many people is,
"Why is DesignCAD 3-D priced so low?" .The
answer? After developing DesignCAD 3-D
version 2.0, we were unable to decide how
the product should be priced. We consulted
experts. We used the finest spreadsheets on
the market We took employee polls. Finally, in
the great American Tradition, we said, "
Aw...
What the Heck! Let's see the other guys
beat this price!" DesignCAD 3-D version 2.0
sells for $ 399.

Still don't believe us? The goblet pictured below
required only 16 keystrokes and 3 commands to
create! The top, front side, and isometric views
were created simultaneously... in less than one
minute!

I
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DesignCAD
3-D
only $ 399!
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WHY BUY THIS ONE?
There is avery important reason to buy DesignCAD
3-D. PERFORMANCE. No other CAD system can
match our price/performance ratio. Many people
make the serious mistake of thinking that it is necessary to spend thousands of dollars to obtain " agood
3-D CAD system." This is not true! We talk to people
everyday that are sadly disappointed with their
"expensive" CAD systems. Don't be one of them!
Call us and we will send you a complete set of
literature and a free slide show demo disk. Once
you compare DesignCAD 3-D version 2.0 with other
CAD systems we know you will choose DesignCAD
3-D.
DON'T TAKE OUR WORD FOR IT
Here is what other people have to say about DesignCAD 3-D:
"After you've worked with DesignCAD, the single
keystroke commands are simple to remember and
it becomes easy to " flick one key" to execute acommand. An extremely ergonomically designed program."
HENRY LEVET, Level Et Datgle Archnects - New Orleans. LA
Devgned a 65,000 sq ft nursing home using DesignCAD

fe.‘4444

_

"Recently Iworked with a firm that builds decks.
They purchased your product on my recommendation. Isat down with them and in two hours they
were very proficient in DesignCAD. Now they are
more effective; and we can communicate.., it's
wonderful to be able to do ablock repeat 42 times
and there are 42 2x4's to make the deck!"
J. TURNER. Archttect. TAO Ltd

The Woodlands. Texas

"Allows scientists and engineers to expend minimum
time learning and using CAD software so that their
time can be expended on the project at hand. It
also allows scientists and engineers to quickly
present to management all views of asubject ( 3-D)."
DR STEVENS. NASA Space Sclenttst/Engtneer

HOW DO IGET ONE?
DesignCAD 3-D version 2.0 is available from most retail computer stores, or you may order directly from us.
DesignCAD 3-D is available in anumber of foreign languages from distributors throughout the world. All you
need to run DesignCAD 3-D is an IBM PC Compatible and 640K RAM. DesignCAD 3-D supports most graphics
cards, printers, plotters and digitizers. Free information and ademo diskette are available by contacting us at:

"
• 'eA
• mencan

Small Business Computers, Inc.
327 South Mill Street
Pryor, OR. 74381
918/8254844
FAX: 01-918-8256359
TELEX: 9102400302

Circle 19 on Reader Service Card
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Bigger—
Vfeature DeluxeTM

lets your DOS system
use hard disks it thought it couldn't, all in one
bootable piece—no artificial partitions! You
can even span your old drive with the new one
for more capacity. Use RLL, ESDI, or SCSI,
and laugh at DOS partition limits. $ 120

DUB-I4TM

takes a different approach to

drive expansion, stretches your Ars Drive Table
to support the drive YOU choose! Comes with
setup and low-level format routines, and it's OS
independent.
$95

Faster—
Vcache

accelerates disk operations, avoids

repetitive accesses by storing data in RAM as
you read it so it's there for you the next time
you need it— no waiting! Works with any type
of memory, caches up to 15 Mb, bundles accelerators for your diskettes, screens, and
keyboard.
$59.95
VoptTM saves head motion by eliminating
DOS file fragmentation. In a few seconds at
boot time, Vopt arranges all your files neatly
in contiguous clusters so you won't waste any
time reading them back. Bundles timing and
diagnostic utilities. $59.95

Safer—
ViOCkni protects your system and its data
from vandals and accidents. System access
passwords control booting, activity menus
decide who does what to which files, even locks
out Ctl-Break during boot!

$ 135

Easier—
Vtools TM is a slick set of disk management
tools for DOS and OS/2. Display directories
in whatever order you like, browse files and
change or delete them, compare and update
multiple versions, find and manipulate
categories of files, and more!

$49.95

SEE YOUR DEALER OR CALL TOLL- FREE

1 (800) 284-3269
GOLDEN BOW SYSTEMS
2870 5TH AVENUE
SAN DIEGO, CA 92103
FAX (619) 298-9950

(619) 298-9349
TELEX 201520 GBS UR

MC/VISA US shpg/hdlg $3 CA orders add 7%
VfiaMor. DUI1.14. %et 1baa
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of Golden Roo Symms.

tthe
COMDEX show, Isaw
some evidence that
actual software will
exist for OS/2.

version of Paradox for that operating system. Borland has said that it will begin
shipping aversion of SideKick for OS/2
with Presentation Manager by the first
quarter of this year.
Lotus was showing Lotus 1-2-3 version 3, which will use OS/2. It still isn't
clear when the company will start shipping that long-overdue upgrade. OS/2
software vendors generally agree that
memory prices will have to moderate before this operating system will become
widely accepted.

Business Impact
What does all this mean to you? As
usual, COMDEX contained both good
and bad news. The good news is that with
the current state of LANs and SQL software, microcomputer-minicomputermainframe connectivity may finally become seamless. The bad news is that
moving out of the current state of the art
will be expensive.
The good news was demonstrated at
COMDEX through the use of the (as-yetunreleased) SQL version of Paradox,
which was shown accessing SQL databases from three other database management systems. Paradox SQL was able to
select information from any of the tables
and from a combination of tables. The
tables have also been from Oracle and located on aVAX or from DB2 and located
on an IBM mainframe.
Software such as Paradox SQL will
lead to seamless distributed processing,
probably in the near future. Nearly all
the required components are in place
now. Still missing is aproduct that provides an easy way to use the Oracle
server. Now the Oracle server must recontinued

Items Discussed
dBXL
$ 199
Quicksilver $599
WordTech Systems, Inc.
21 Altrinda Rd.
Orinda, CA 94563
(415) 254-0900
Inquiry 986.
dBASE IV
Developers' version
Ashton-Tate
20101 Hamilton Ave.
Torrance, CA 90502
(213) 329-8000
Inquiry 981.

$795
$ 1295

$2495

$725

WingZ
(Price not yet available)
Informix Software, Inc.
16011 College Blvd.
Lenexa, KS 66219
(913) 492-3800
Inquiry 987.
WordPerfect Office
File server
Each additional station
WordPerfect Corp.
1555 North Technology Way
Orem, UT 84057
(801) 227-4010
Inquiry 985.

Novell NetWare 2.15
(Price not yet available)
Novell, Inc.
122 East 1700 S
Provo, UT 84601
(801) 379-5900
Inquiry 984.
Oracle SQL Server
Oracle Corp.
20 Davis Dr.
Belmont, CA 94002
(415) 598-8000
Inquiry 983.

Paradox (single user)
Borland International
1800 Green Hills Rd.
Scotts Valley, CA 95066
(408) 439-1060
Inquiry 982.

$495
$140

Ieansients spike juice.
One dead. Seven ill
•

The things electric line
transients do to acomputer are
enough to make you sick.
Like spiking its incoming
voltage and stealing important
bits of information.
Relentlessly attacking its
sensitive circuits until it can't
take any more. Then serving
up the knockout punch.
Worst of all, they usually
get away with it.

convicted of the crimes, innocent computer owners must pay
the price. In idled employees.
Lost productivity Inaccurate
files. And maintenance costs.
Emerson snares culprit.

Electrical transients are in
for abig surprise when an
Emerson Uninten-uptible Power
System is on duty
A trap. They go in, but never
come out.
Only pure, refined electrical
fuel reaches your computer.
Giving it
all the.

Wrong suspects named.
When data is missing, keyboard operators put the finger
on software programs.
And computer manufacturers take the rap for
mum
hardware failures.
Meanwhile, electrical
contaminants such as
spikes, sags, surges, brownouts and blackouts go free.
Ready to strike again.
Regardless of who's
t 1?
HS

EleCI

• IC

CO

pep and trouble-free performance it was designed to deliver.
You'll even get up to 15
minutes of peak performance
during total blackouts, without
aswitching delay
Emerson Electric is amajor
Fortune 500 corporation with
more power protection systems installed worldwide than
anybody
We make the most complete
line of UPS's for everything from
PC's to mainframes, plus power
conditioning and distribution
systems.
For afree brochure and
video " Maximizing Computer
Performance:' plus the name
of your local representative, call
us today at 1-800-Back-UPS.

irmIFRAIERSCIN
r
mi Computer Power
Computers Won't Run Right
On The Wrong Fuel.

Circle 98 on Reader Service Card (DEALERS: 99)

Circle 263 on Reader Service Card

See us at COMDEX/Spring in Chicago Booth #2175 April 10-13
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Finally . . . alow cost, high speed
copier for 51
/ and 31
4
2 inch diskettes!
/
Attach aVictory V3000
Autoloader to your
IBM/PC or Apple/
Macintosh, enter one
or more copy jobs, and
walk away! The system automatically
copies 51
/ or 31
2
/ inch
2
diskettes— up to 180
per hour. Switching
the copy drive takes
less than two minutes.
Copy Formats
Flawlessly.
Victory's Auto-Due
software copies different formats or you can

build your own format.
Auto-Dup tests the
quality of each copy,
sorting diskettes into
one of two output bins.
Do-It-Yourself
Servicing.
The Autoloader's
simple component design and diagnostics for
checking drive alignment and speed allow
you to maintain the
system without outside
service.
Call (800)421-0103.
And ask about Victory's
family of affordable Autoloaders that support

Hard Drive Back-Up,
Serialization, and Custom Label Printing.

VICTORY
ENTERPRISES
Technology, Inc.

Victory Plaza
1011 E. 53 1
2 Street
/
Austin, TX 78751-1728
(512) 450-0801
t aeoug.e.e

P.m (33-1)

27051, London (44-1) 9414066,
Milan ( 39-2) 33100535, Stock/a:gm
(46-8)
7547460,
Madrid (34-1)
2559503.
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POWER TOOL.
Introducing 4144118'
You get intelligent
IEEE-488 and RS232
ports to make instrument programming
fast and easy.
You can have up to
4Mbytes of memory
on the same board for
your largest programs,
RAM disks, and data acquisition tasks.
Compatibility is built-in so you can run your favorite programs
or create new ones with our advanced programming tools.
To get your FREE demo disk—call 617-273-1818.
Capital Equipment Corp.
Burlington, MA 01803
The bottom line —IEEE 488. RS232, par. port, 4M13 EEM LIM, runs DOS and OS/2.
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side on a database server that runs
Xenix, an environment many users find
difficult to manage. Fortunately, at
COMDEX, Oracle announced an OS/2
version of the server. It should be available by the time you read this.
Nothing at COMDEX held much hope
for an early change to OS/2. If anything,
reasons to stay with MS-DOS or the Mac
continue to grow. Now that Presentation
Manager is shipping, OS/2's memory requirement has grown to about 5 megabytes, depending on what you want to run
in addition to the operating system. You
could easily spend more on memory than
you did on your computer. As yet, there
is no software that offers acompelling
reason to move to OS/2.
The lack of OS/2 software, plus increased performance and reduced prices
on some systems, will affect the purchasing strategy for many businesses. Currently, 80286 versions of AT clones are
readily available at prices significantly
lower than for an 80386, either in its SX
version or in the full 32-bit version.
Meanwhile, there is virtually no widely
used software that requires the 80386.
With 20-MHz versions of the 80286 now
being shipped, there is not even much of
aspeed difference.
What's abusiness to do? Unless aspecific application actually requires the
processing ability of an 80386, it may not
pay to buy one. It's areasonably safe bet,
given a three-year economic lifetime,
that there will be relatively little additional software actually requiring the
80386 during the time you will have the
80286 machine. After all, even though
the 80286 has been around for several
years, virtually all software is still written for the 8088.
The time will eventually come when
the software for the 80386 or its successors starts to become afactor. Then
you will start buying those machines.
They will cost less, and you won't have
lost anything in the meantime. Admittedly, Iam offering alow-tech approach
to computing, but nothing Isaw at
COMDEX contradicts this conservative
strategy. •
Wayne Rash Jr. is aconsulting editor for
BYTE and amember of the professional
staff of American Management Systems,
Inc. (Arlington, VA). He consults with the
federal government on microcomputers
and communications. You can contact
him on BIX as "waynerash," or in the
"to.wayne" conference.
Your questions and comments are welcome. Write to: Editor, BYTE, One Phoenix Mill Lane, Peterborough, NH 03458.
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Stop fooling around. It's time to get hardcore
about software. With Microsoft.
We'll give you all the resources you
want. Tens of millions in R&D funding.
Along with one of the most elementary tools
for thinking — adoor, which leads to your
own private office. All backed by management that truly does speak your language,
because they probably helped write it.
We're serious about software design. If
you are too, then apply right now for one of
these opportunities.

Software Design Engineers
We're working on everything from operating
systems, sophisticated graphics, award-winning applications products and networking, to
compilers, powerful productivity software and
more. In fact we're working on some truly
visionary ideas we can't even reveal yet. You
could be too, if you have programming experience and abackground that includes micros,
"C", 8086, 68000, Macintosh® Toolbox,
Windows", OS/2, or MS-DOS®.

Program Managers
Instant responsibility. You select the features,
you shape the product, you design the user
interface for new generations of software.
Guide product development from programming through documentation and testing.
Keep your product at the forefront of technology by knowing your competition and product

trends. Convince us you're bright, motivated
and knowledgeable of the microcomputer
software industry. Project management experience and a BS in Computer Science or
related degree desirable.

Project Leads
We're looking for expert designers with project lead experience to take charge of ateam
of experienced developers and have full
responsibility for the design and implementation of leading edge software in either our
OS/2, Networking or Powerful Applications
Software groups. You should have aBS or
MS in CS or related degree and preferably
4or more years of software experience, with
1or more years as asuccessful project lead.
Microsoft offers you an opportunity to
live and work where the quality of life is high
and the cost of living is low — the beautiful
Pacific Northwest. Along with amenities such
as ahealth club membership, workout facilities and parcourse, plus an array of benefits.
Begin by sending your resume to
MICROSOFT CORPORATION, Human Resources, Dept. SSBYTE-0389, 16011 N.E.
36th Way, Box 97017, Redmond,
WA 98073-9717. We
are an equal opportunity employer.
No phone calls,
please.

41e>

Microsoft
Trademarks are registered to their respective companies.
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Don Crabb

AMACINTOSH
RETROSPECTIVE
Looking back
at the first five years
of arevolution

B

ythe time you read this, the idea
of afive-year retrospective for
the Macintosh will probably
seem pretty lame; Imissed the
anniversary date by acouple of months.
But since I'm writing this in early December of 1988, please indulge me.
Iwas cleaning out the office in my
home today (always a thrill), going
through acloset to toss out some of the
oldest computer flotsam (most of it software that runs on computers that don't
exist anymore).
Icame to the old Macintosh software
heap. There Ifound the original cartons,
manuals, and disks for software that
amazed us all in 1984: the original System kit, MacPaint, MacWrite, MacTerminal, Microsoft Multiplan, and Microsoft BASIC Interpreter.
Iremember thinking at the time that
the Mac was pretty hot stuff and that it
was going to revolutionize the way we
think of and use personal computers. It's
been five years since the Macintosh was
released. so Iasked myself whether it
really revolutionized anything.
Consider the evidence from the Mac's
point of view. The Mac, though bigger,
faster, and more expensive, is still the
Mac. Its interface is still the same. Pulldown menus. A mouse. Icons. Windows
with scroll bars. Decent sound. Nice
graphics that work with any application.
Good built-in system support for standardized functions as part of the operating system.
Color has been added, and so has
background processing with the MultiFinder. But if aMac 128K user of 1984
could have been placed in ahermetically
sealed room that very year, and released
ILLUSTRATION: ROBERT KAUFMAN © 1989

now to try out an 8-megabyte Mac Hx, he
or she would have little trouble using it.
The Macintosh has evolved since its 1984
introduction, but it's still the same kind
of machine. In fact, the Mac has become
asecond standard after the IBM PC.
Now consider the evidence from the
DOS point of view. In 1984, DOS was
somewhere around version 2.xx. Its interface consisted of a helpful A: > or
C: > prompt, and dandy error messages
like " File allocation tab bad." Menus
were for ordering food at a restaurant,
not commanding your PC. A mouse was
something you had exterminated; you
certainly wouldn't tolerate one on your
desktop. Icons were found in Greek Orthodox churches, not on your screen.
Windows were on your house, not your
computer display. Sound consisted of
some wonderfully annoying buzzes and
beeps. Graphics were CGA at worst,
Hercules at best (but then compatibility
was an issue). System support for standardized functions was weak and re-

quired major-league driver hacking.
By 1988, DOS was giving way to OS/2
with its Presentation Manager graphics,
windows, icons, and mice. Sound was
being improved. System support for
database, networking, and other functions was being added. In short, the
transmutation of the DOS interface to
look like the Mac interface was in full
swing. If you took a1984 DOS user from
that same hermetically sealed room and
plopped that user down in front of aPS/2
Model 70 running OS/2 and the Presentation Manager, the reaction would be
unequivocal: " How do Iget the A: >
prompt?"
By any measure, the Macintosh has indeed revolutionized the way personal
computers interact with people. Mostly
for the better, Ithink. When the largest
computer manufacturer in the world
(IBM) gets together with the largest PC
software vendor (Microsoft) to put together a PC user interface that mimics
continued
MARCH 1989 • BYTE

143

Circle 130 on Reader Service Card

Integrand's new Chassis/System is not another
IBM mechanical and electrical clone. An
entirely fresh packaging design approach has
been taken using modular construction. At
present, over 40 optional stock modules allow
you to customize our standard chassis to nearly
any requirement. Integrand offers high quality,
advanced design hardware along with
applications and technical support all at prices
competitive with imports. Why settle for less?

MACINATIONS

the Macintosh's interface, Ithink we
have evidence of abonafide revolution.

Rack & Desk
PC/AT Chassis
II

Rack & Desk Models
Accepts PC XT, AT Motherboards and
Passive Backplanes

Doesn't Look Like IBM
Rugged Modular Construction
Excellent Air Flow & Cooling
Optional Card Cage Fan
Designed to meet FCC
204 Watt Supply, UL Recognized
145W& 85W also available
Reasonably Priced
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RESEARCH CORP
Call or write for descriptive brochure and prices:
8620 Roosevelt Ave. • Visalia, CA 93291
209/651-1203
TELEX 5106012830 (INTEGRAND UD)
EZL1NK 62926572
We accept BankAmericard/VISA and MasterCard
IBM. PC. XT. AT trademadu or IMentanonal Baseness Manholes.
Dnves and connaner boards not «boded
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Need to fill out some of the other
forms and schedules? No problem with
MacInTax. They're all in the pull-down
menu. You can have as many forms open
It's aTaxing Time of the Year:
as you need, although you can run out of
MacInTax Tax View
Nobody likes to fill out federal income
memory, especially under MultiFinder
on a1-megabyte Mac.
tax forms. Fortunately, however, it's one
If you hit arough spot and need some
of those repetitive, numerically intensive
tasks that can be simplified with the right
help or want to see the IRS instructions
for aparticular entry, just double-click
program on the right computer. The
right computer is, of course, the Macinon the block in question. If the entry
tosh, and Ithink the right program is
amount is calculated using an on-screen
worksheet or is transferred from another
MacInTax. I've been using MacInTax
since it first appeared in time for the
form or schedule, double-clicking will
1985 tax year. It's simply wonderful. I pop up that worksheet, form, or schedule
can't imagine how Iever kept my busionto the screen and link it with the others
ness depreciation calculations straight
and the 1040 form automatically. What
without it.
could be simpler? I've never been able to
Over the past four years I've used and
figure out why other tupreparation protested many of the tax-preparation programs don't work this way. It seems so
grams that run on the PC and the Mac.
natural.
Of the personal or professional tax-prepPrinting has always been astrong suit
aration programs on the market, MacInof MacInTax, and it remains so. MacInTax is by alarge measure the easiest to
Tax will print all IRS forms, including
learn and use. And at $ 119, it's also a the signature Form 1040, onto plain
paper, using either aLaserWriter or an
bargain, especially since you can get
yearly updates (which include new manImagewriter.
uals) for only $55. MacInTax is so easy
Itested MacInTax by turning it loose
to use because its interface is simple and
on my taxes, then my wife's, and finally
straightforward, yet still surprisingly
on some test returns Icooked up that use
sophisticated.
just about every schedule the IRS has
ever conceived. MacInTax was accurate,
While many tax-preparation programs
fast, and flawless in all my tests. Inever
mimic the structure of those dreaded IRS
forms, MacInTax takes that strategy to
ran into any of the weird problems that
its limit: its on-screen display duplicates
seem to plague some of the other taxpreparation programs I've used.
the IRS forms exactly (to the extent that
72 pixels per inch allows). So you just fill
When Idid have aquestion that the onout the on-screen forms the same way
line help couldn't answer, the manual
you filled out the old paper forms. This
did the job nicely. MacInTax supplies
method means that if you've ever filled
more than 30 different forms and schedules, along with nine calculation workout atax form before, you already know
how to use MacInTax.
sheets that are handy as scratchpads; they
are saved with the forms, but they don't
get printed for the IRS's scrutiny.
MacInTax can also convert your previous year's tax return to work with the
current version of the program (once
you've saved the old forms under new
names). This could save you some typing
on your 1988 tax return if a lot of last
MacInTax 1988
$ 119
year's data hasn't changed for this year's
annual update $55
return.
SoftView, Inc.
MacInTax also integrates with the
4820 Mohr Lane, Suite F
most popular financial- management
Camarillo, CA 93010
programs on the Mac, including Andrew
(805) 388-2626
Tobias's Managing Your Money, MacInquiry 1101.
Money, Quicken, and Dollars and Sense.
You can import information from any of
MasterJuggler 1.00
$69.95
these systems directly into MacInTax
ALSoft, Inc.
with just afew keystrokes. This means
P.O. Box 927
you can have afully integrated manageSpring, TX 77383
ment, financial-planning, and tax-re(713) 353-4090
porting system if you use MacInTax with
Inquiry 1102.
one of these systems.
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Serious
MacBusiness.
You'll get at least twice as much done per
day: word processing, data processing or
desktop publishing We make getting down
to MacBusiness as easy as apple pie.
Our LaserFeeder 890 provides three,
220-sheet paper bins plus one bin for 40-60
envelopes for your LaserWriter With the
LaserFeeder 890 in place, changing paper
type or printing an envelope is asimple
mouse click instead of abite out of produc-

tion time, thanks to BDT 'sresource software.
When two paper types are the norm,
BDT offers its Model 880 LaserFeeder, providing two 220-sheet paper bins plus an envelope
bin at anearly 20 percent reduction in cost
If you need LOTS of paper and envelope choices, consider the MultiFeeder: five,
200-sheet trays, one envelope tray. Same
simple print dialog Same clear displays.
Huge production time savings.

For further information, please call or
write: BDT Products, Inc., 17152 Armstrong
Ave., Irvine, CA 92714. Outside California:
800-FIND BDT—(800-346-3238). Inside
California: 714 - 660-1386.

EMIT

Easy as Apple Pie

LaserFeeder and Mull/Feeder are trademarks of ROT Products. Inc.. as ls Its logo.
Apple the Apple logo. Macintosb and LaserWriter liare trademarks of-Apple Computer Inc.
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computer tax- preparation program
For PC users who have wandered into
around. If you do your own taxes and
this column, there is good MacInTax
don't have MacInTax, make your life a
news for you, too. Last year, SoftView
whole lot easier and get it soon.
produced a Microsoft Windows version
of the program, and it continues this
Font/DA Juggler to the Max:
year. The Windows version is markedly
slower than the Mac, though, even on a MasterJuggler
Inever used to worry much about how
fast 80286 machine. To get performance
many fonts or desk accessories Ineeded
akin to the Mac version, you'll need an
or used. Ihad gotten to be pretty good at
80386.
hacking the system using FEdit Plus, so
Although I've said it before, it bears
Icould always change the maximum
repeating: MacInTax is the best personal

31
2 INCH 1.4 MB
/
DISKS FOR ONLY
ONE DOLLAR!
New Invention Makes It Possible!
Do you use the new, high capacity, 3,/: inch disks? If so, you have paid four, five, even six dollars
per disk! Byte for byte, that is as much as SIX TIMES the 'old' 360K floppies. Now you can convert
all your programs, data, and files to the new format, WITHOUT PAYING THESE PRICES!

HOW IS THIS POSSIBLE?

Have you ever tried to format a regular, low density' 3./2 inch disk to
1.44 MB? Of course you have! It doesn't work! The computer gives an invalid medio error. Our
company was putting in a large network of IBM Clones. We have grown from a small company
to a million-dollar corporation in two short years, and we didn't do it by wasting money. So, of course,
we tried to use the cheap, 720K disks. Total failure.
ENTER OUR CRACKPOT ENGINEER. Our Crackpot Engineer wondered what was the difference
between the disks. He tore them apart, analyzed the media. He found NO DIFFERENCE WHATSOEVER!
Yet, they would not format. Why? Then he started examining the plastic housing. And he found the
difference. It is NOT in the media. IT IS IN THE PLASTIC CASE!

TOTAL FAILURE!

Our Crackpot Engineer (among other things, he invented the Electronic Flea
Collar) sent a brand-new 720K disk to our machine shop, and asked them to modify it. They did...
and the DISK IMMEDIATELY FORMATTED! But, within 10 minutes of use, it totally failed. It lost data all
over the place. Back to the drawing board. The disk was disassembled and examined. It was found
that, in performing the conversion, a microscopic piece of plastic had entered the housing, and
totally ruined the disk. It was obvious that, if the conversion could be done reliably, it required extreme
precision.
ENTER OUR OTHER CRACKPOT ENGINEER. Our president is a mechanical engineer. One of
the best in the country. While a research scientist at Colorado School of Mines, he completely
revolutionized the field of water jet drilling. He tackled the problem. Finally he came up with a solution
-a precision tool which could perform the modification EVERY TIME and leave no plastic particles
which would damage the disk!

MONTHS OF TESTING. We then commenced on a testing program. We modified and formatted
thousands of disks, and tested them for data integrity. Out of one thousand disks, one would not
format, two had one bad track. NOT ONE LOST ANY DATA! We then put a disk on a computer with
a bat file which copied data to a disk, read and checked every byte, then copied the data back
to the disk. The program ran 24 hours a day, for IWO SOLID WEEKS without even one error! We were
finally convinced that the procedure was reliable enough for a product.
OUR OFFER.

Here is our irresistible offer. Purchase our DoubleDisk Converter for the price of $ 39.95.
If you are not COMPLETELY SATISFIED, return the DoubleDisk. You will receive a FULL REFUND! What
is more, if a disk ever does not convert properly, send us the disk, and we will send you a 1.44MB
disk from a major manufacturer in exchange!
YOU CAN'T LOSE! You will save MORE THAN THE PURCHASE PRICE IN CONVERTING ONLY YOUR
FIRST TEN DISKS! from that point on, it is all profit. After converting only 100 disks, and after deducting
the cost of the DoubleDisk, you will have saved AT LEAST $425.00! Quite a return for an investment
of only $ 39.951

CREDIT CARDS AND CHECKS ACCEPTED!

Purchasing our DoubleDisk is easy! Simply call
our 800 number. We accept all major credit cards. Or, return the coupon below, and we will ship
you one immediately. We Will gladly aocept your personal check

24HouRsORDER TOLL FREE — 1-800-537-4226

7 DAYS

(In Colorado call 303-872-8945)
YES! Iwant to try your DoubleDisk on your UNCONDITIONAL MONEY BACK GUARANTEE! Ienclose only
$39.95 plus $3.50 Shipping and Handling (California residents add $2.40 Sales Tax) for each
DoubleDisk Converter. If Iam not COMPLETELY SATISFIED, Iwill return the DoubleDisk for a FULL REFUND!
If any disk ever fails to convert, Iwill send it to you and you will IMMEDIATELY send me a 1.44MB
Disk in exchange!
Name
City
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Address
State
Zip
Telephone
Send To: Biological Engineering, Inc., DoubleDisk Offer
2674 Main Street, Ventura, CA 93003
Phone 805-644-1797
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number of desk accessories allowed each
time a new system was released. But
after you've done that little trick acouple
of times, it loses its appeal. Because of
this, Ibegan to cast about for a better
solution.
The answer, of course, was either
Suitcase or Font/DA Juggler. For avariety of reasons too boring to list, Isettled
on Font/DA Juggler Plus as having just
the right stuff for me. Well, I've become
addicted. No more system hacking of
desk-accessory limits for me.
With this in mind, Iwas pleased when
ALSoft released the latest version ofJuggler afew months back. They called it,
appropriately enough, MasterJuggler.
This baby does what it says: It allows you
to juggle a bundle of fonts, sounds,
Fkeys, and desk accessories with your
Mac. It keeps them open and available
whenever you need them, without choking the system. The desk accessories will
appear in the regular Open Apple Menu
in a scrollable list, with MasterJuggler
always listed first, so you can get to it
easily.
MasterJuggler works as a start-up
document (INIT) that you drag into your
System folder. Once open, MasterJuggler gives you access to all the features of Font/DA Juggler Plus, as well as
abunch more that Ifind useful. There
are pop-up menus for MasterJuggler, and
for any application and its windows; and
a utility that detects any resource conflicts among all your desk accessories,
Fkeys, or sounds.
It also has an application list that
allows program selection from running
and predefined programs. This is a
handy adjunct to MultiFinder, since you
can also hide windows each time you
change an application (so your screen
doesn't get too cluttered).
MasterJuggler is one of those Mac utilities that you wonder how you ever got
along without. ALSoft just sent me another item from its growing list of utilities, MultiDisk, ajazzy disk partitioner
that I'll report on next time. ALSoft is
definitely a company to watch when it
comes to providing clever, inexpensive,
but nicely executed Macintosh utility
programs. •
Don Crabb is the director of laboratories
and a senior lecturer for the computer
science department at the University of
Chicago. He can be reached on BIX as
"decrabb."
Your questions and comments are welcome. Write to: Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.

Virtual Memory for DOS!
MicroWay is your best source for the
software and hardware needed to get true 32
bit performance from your 386. These include
our NDP 32- bit compilers that run on Unix or
MS-DOS using the Phar Lap tools. Starting with
release 1.4VM, NDP Fortran and C not only
access 4 gigabytes of memory, but run with
Phar Lap's new VMM extension which provides
386 protected mode virtual memory. Now you
can run a program with a 30 megabyte array
on a 2 megabyte system simply by having 30
megabytes of free space on your hard disk.
MicroWay also offers transputer based
parallel processing boards and languages that
run in an XT, AT, or 386. Each of the T800 RISC
processors on these boards packs the power
of a20 MHz 386/1167. Our best selling board,
the Quadputer2TM, has four T800s and boasts
40 MIPS/6 megaflops of processor throughput.

32- Bit Compilers and Tools
NDP Fortran-386"A and NDP C-386TM Compilers generate globally optimized, mainframe
quality code. Both run in 386 protected mode
under Unix, Xenix or Phar Lap extended MSDOS. The memory model employed uses 2
segments, each of which can be up to 4
gigabytes. They generate code for the 80287,
80387, 3167 or mW1167. Both include high
speed EGA graphics extensions written in C
that perform BASIC- like screen operations.
.NDP Fortran-386 1m Full implementation of
FORTRAN- 77 with Berkeley 4.2 and
Fortran- 66 extensions $595
.NDP Fortran-386/VM
$695
.NDP Fortran-386/UNIX

$ 795

.NDP C386TM Full implementation of AT&T's
PCC with MS and ANSI extensions $595
.NDP C-386NM
.NDP C-386/UNIX

$695
$795

Phar Lap 386NMM extensions are supported
by the VM releases of NDP Fortran and C.
Virtual memory is used automatically by the
compilers and the code they generate. This
makes it possible to compile and run programs
as large as the free space on your hard disk.
Phar Lap Development Tools
$495
Phar Lap Virtual Memory Manager
$295
NDP WindowsTM - NDP Windows includes 80
functions that let you create, store, and recall
menus and windows. It works with NDP C-386
and drives all the popular graphics adapters
Library: $ 125, C Source: $250
NDP Plot Tm — Calcomp compatible plot package that is callable from NDP Fortran. It includes drivers for popular plotters and printers.
Works with CGA, MDA, EGA and VGA... $325
NDP/FFTTm — Includes 40 fast running, hand
coded algorithms for single and double dimensioned FFTs which take advantage of the 32-bit
addressing of the 386 or your hard disk. Callable from NDP Fortran with mW1167 and
80387 support
$ 250
387FFT for 16- bit compilers $ 250
NDP to HALO ' 88 Graphics Interface — This
module enables you to call graphics routines in
HALO ' 88 from NDP Fortran or C
$ 100

Miro
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Dr. Robert Atwell, leading defense scientist,
calculates that NDP Fortran-386 is saving him
$12,000 per month in rentals of VAX
hardware and software while doubling his
productivity!
Fred Ziegler of Aspen Tech in Cambridge,
Mass. reports, Iported 900,000 fines of
Fortran source in two weeks without asingle
problem!" AspenTech's Chemical Modeling
System is in use on mainframes worldwide
and is probably the largest application to ever
run on an Intel processor.
Dr. Jerry Ginsberg of Georgia Tech reports,
"My problems run a factor of six faster using
NDP Fortran- 386 on an mW1167 equipped
386/20 than they do on my MicroVAX II."

MicroWay'
80386 Support

Our NDP compilers and NDP utilities are the
key to the two to five-fold increase in speed that
the mW1167 provides. The compilers generate
mainframe style code, while our utilities simplify
ports to/from the PC or mainframe. A new utility
enables our NDP compilers to call HALO ' 88.
If you are curious about the benefits of the
NDP/mW1167 approach, consider the following ( price estimates are for complete systems):
Coprocessor Speed ( Flops)
80287-10
80387-20
mW1167-20

80,000
440,000
2,100,000

Price
$3,000
$5,000
$6,000

When driven by a 32- bit compiler, the
mW1167 approaches the speed of a $600,000
VAX 8650! In fact, many of our users have
reported increases in turnaround of 2to 4times
that of their VAX! Call us at ( 508) 746-7341.

Weitek-Based Coprocessors

(508) 746-7341
Parallel Processing
Videoputerna
The highest performance graphics card on the
market. Uses aT800 and TI 34010 in conjunction with a 130 MHz BrookTree DAC. The
board comes with one meg of system RAM,
one meg of video RAM and alibrary of graphics
primitives. It runs standalone or in conjunction
with atransputer network and drives 32 and 64
KHz analog monitors
$4995
Monoputer2"
The world's most popular PC transputer
development product now extends the memory
available for developing transputer applications from 2to 16 megabytes. The board features a DMA bus interface for fast I/O.
Monoputer2 with 1414 ( 0MB)
$995
Monoputer2 with T800 ( 0MB)
$ 1495
Cluadputer2 1"
This board for the AT or 386 can be purchased
with 2, 3or 4transputers and 1or 4megabytes
of memory per transputer. Two or more Quadputers can be linked together to build networks
with mainframe power which use up to 100 or
more transputers
from $3495
Transputer Compilers and Applications
These Parallel languages are designed for the
Monoputer2 and Quadputer2.
Logical Systems Parallel C
$ 595
3L Parallel C or 3L Parallel Fortran .
$895
MicroWay Prolog Interpreter
$ 750
Microfield - Finite element analysis . . $1600
ParaSoft. Parallel Environment . .. . $300
Performance Monitor . . . $ 200
C Source Level Debugger $300
T800/NAG T" ( See NDP/NAG)
$ 2750
387BASICTm -- Our 16- bit MS compatible
compiler introduces numeric register variables
to produce the fastest running 80x87 code on
the market
$249

mW1167 7"is built at MicroWay using Weitek
components and includes an 80387 socket.
mW1167-16
$995
mW1167-20
$ 1595
mW1167 Microchannel-16
$ 1295
mW1167 Microchanne1-20
$ 1595
Weitek 3167-20
$ 1995
Weitek 3167-25
$2495

Intel Coprocessors and RAM
8087
$ 93
8087-2
$ 135
80287-8
$ 215
80287-10
$ 245
80C287A ( CMOS)
$310
80387-16
$385
80387-16SX
$ 340
80387-20
$440
80387-25
$ 550
287Turbo-12 ( for AT compatibles) . $350
RAM pak"4-1meg 32- bit memory module
for Compaq system memory board . . $650
256K 100ns DRAM
$ 13
256K SIMMS
$ 119
1MB SIMMS
$450
(All of our Intel coprocessors include 87Test )

Intelligent Serial Controllers
MicroWay's AT8Tm and AT16 7m, the fastest
intelligent serial controllers, run in AT, 80386
and PS/2 PCs. They come with drivers for UNIX
and XENIX.
AT8 $895AT16 ... $ 1295

32- Bit Applications
PSTAT-386 — Popular mainframe statistics
package. Full version was ported $ 1495
NDP/NAGTM — Features a library of 268 engineering and scientific numerical algorithms.
Callable from NDP Fortran
$895

12 MHz PC Accelerators
FastCACHE-286 12 MHz
SuperCACHE-286 12 MHz
FastCACHE-286 9MHz

$ 299
$399
$ 199

World Leader in PC Numerics
Corporate Headquarters P.O Box 79, Kingston, MA 02364 USA (508) 746-7341
32 High St, Kingston- Upon- Thames, U.K. 01-541-5466
USA FAX 508-746-4678

Australia 02-439-8400

Germany 069-75-1428
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Finally, aMouse
That Won't
Tie You Down.
The New Cordless
Manager Mouse
Finally, amouse that won't hold you back.
Manager Mouse Cordless, the world's
first and only cordless mouse.
Better by design, it offers
variable resolution, from 10 1000 dpi, and the reliable,
maintenancefree performance
that's become atrademark
of the Numonics Manager
Mouse line.
Amazingly simple to
operate, Manager Mouse
Cordless is compatible
with virtually all mouse- driven
software.
It's 6ñe mouse that breaks
away from the pack.

NUMONICS
101 Commerce Drive, Montgomeryville, PA 18936
Toll free: 1-800-247-4517 •In PA call collect: 215-362-2766
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EXPERT

ADVICE

OS/2 NOTEBOOK •

Mark Minasi

NOT QUITE
COMDEX/2 YET
The jury is still out
on whether OS/2 will be
ahit or amiss

I

have just returned from COMDEX.
There are four basic post-COMDEX columns: the " COMDEX is
really dying, and it says something
about the industry" column, the "Boy, I
didn't get any sleep, and my feet hurt a
lot" column, the " COMDEX is mismanaged" column, and the " Gee, there was a
lot of neat stuff' column. I'll give you all
four for the price of one.
Ibrought apair of Rockport shoes—
the most comfortable almost-dressy shoe
in the land—so my feet weren't too bad.
And yeah, it was apain waiting in the
lines, but you get to meet people and hear
things while waiting. There were also
some noteworthy items vis-à-vis OS/2.
The OS/2 LANscape
The LAN Manager really makes OS/2
shine. It has good performance, welldocumented interfaces, and, most important, support from many vendors.
3Com showed its LAN Manager-based
3 + Open software. With 3 + Open (as
with Microsoft's own LAN Manager),
DOS and OS/2 workstations can share a
LAN. That's important because alot of
DOS machines will never run OS/2.
Since the two operating systems share
acommon file system, DOS and OS/2
workstations will work together comfortably, and the upgrade from DOS
applications to OS/2 applications can be
leisurely. Of course, at some point you'll
want to switch from, say, the DOS Lotus
1-2-3 to the larger (and, Ihope, faster)
OS/2 Lotus 1-2-3, but you won't have to
switch right away.
3Com also showed a graphical network traffic monitor—atool you use to
gauge network activity. It's not in a
ILLUSTRATION: JANET MARCH 0 1989

league with mainframe network managers, but Iexpect that will be remedied.
Torus Systems showed a LAN Manager product, too. Torus makes agraphical front end for NetBIOS-oriented
LANs; it's called Tapestry, and it has
been in the DOS world for several years
now. It offers the usual E-mail and file
and print services, but with an iconbased user interface. Tapestry I supported small LANs, but Tapestry II can
connect to remote sites using X.25 and,
the company claims, can support hundreds of workstations.
Unfortunately, the Moulton, Minasi &
Company Charles Babbage Memorial
Computation Center is a mite short of
hundreds of workstations, so Ican't test
the claim, but I'll keep my ear to the
ground. Like most LAN Manager-derived products, it can talk to both DOS
and OS/2 servers and workstations,
though in its current configuration, Tapestry's graphical enhancements work
only on DOS machines.

The startling thing about talking with
LAN Manager vendors was their enthusiasm. Everyone that Italked to who had
used the LAN Manager's application
programming interface agreed that it
greatly simplifies the construction of
LAN applications. The Torus folks said
the support that LAN Manager provides
is " straightforward, allowing us to spend
time adding value to our product." Another LAN Manager supporter, Information Builders, said the same thing
with respect to the port of its multiuser
database, Focus, from DOS to OS/2.
OS/Too Many Promises
COMDEX offered an easy way to spot
OS/2 products: They had an " OS/2" sign
hanging off the ceiling. Some were disappointing—either an 80286 or 80386
machine demonstrating that it could run
OS/2, or a Windows application that
looked "just like what the Presentation
Manager version will look like in Q1 ,"
continued
MARCH 1989 • BYTE

149

OS/2 NOTEBOOK

the Windows version, the PM version. It
ships, again, sometime in this quarter,
and I'm looking forward to its release.
Mirrors came from the process of converting Designer from Windows to PM.
The Micrografx folks wrote aWindowsto-PM conversion utility to simplify the
matter. Figuring that others could use
the utility, they decided to offer it to the
outside world as Mirrors. Any OS/2 developer should look at it. The example of
Mirrors conversion I saw-Designer-

that is, by March 31, 1989.
Istumbled across an application that
showed quite abit of promise but didn't
get much attention: Micrografx's Mirrors program. Micrografx is mainly in
the graphics business, and it makes a
number of excellent object-oriented
drawing programs for Windows, like In a
Vision, Windows Draw, and Designer.
The company has now ported Designer
over to the Presentation Manager and
was demonstrating it in living color-not
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PC SYSTEMS & LAPTOPS

ARC XI'S, Super AT'S,
ProturbelsVerAstatIon.
CALL
Nationwide on.site setvice ;wadable,
ART Prom lurn/286 • Model BO
CALL
AST Pram ium/386 • Model 300
CALL

LAPTOPS
ZENITH Supersport • Dual 720 flay, 640K,
80088-8MH. CPU, detachable battery pak, bock- lit
superhvist screen 640.200, RGB color connedor for
ea monitor, dock, ser/par. ports, ext. bus WI
only 9.71bs
41489
With 20Mbharddrive& 720K Roppy $2,395
ZENITH Supersport 286 • I . 44MbR
20Mb lord dr , 80C286 • 12MH., 1Mb, etom
8shodes of grey, CAST', RGB ports, 11 lbs, with
battery pok
$ 3,288
MITSUBISHI MP286LI2mhs ° wait, 640K,1 I"
whise screen CGA, HOC E
M VSI.. odptr 1.41Mb
floppy, 20Mb bord drive, 2ser/1 per. a/col, cud
Rog,/oontn, 4 2,opri•bry
eoh uu63.3,Ls.W. Batic $ 2,449
MPZIAL trids 10Mb Drire $ 2,888

MONITORS & TERMINALS

SAMSUNG EGA tilt '
n' swim& le
359
SAMSUNG TITL tih 'n' swivel amber__ $ 79
TATUNG CM • I495 OmniScon 14 Multi- h,
800.600 VGA, EGA, CGA,w/VGA cord. $729
TATUND CM • 1496 VGA 14'w/VGA cd. 699
ki S"The G. nlus FULL PG.for PC/XT/AT CALL
MONITE FtM 19" &24"

CALL

WYSE WY-60
WISE
WY- 50 w/keyboard
groan or amber

tcl i
g

XT RON Foturisrk, fics, non.glare w_/duol mono
)• ,
A VGA 8Multisync model,
From $ 114
ZENITH FTM 1490 VGA flat screen

599

PRINTERS, PLOTTERS, & FAX

EPSON FX 1050
EPSON FX 286.
EPSON FX 850

$ 489
$ 429
369

BROTHER Dot matrix, daisy wiles&
loses printers, fax nachines
BROTHER M-1109 Narrow 120 GPS
BROTHER M- 1709 220 cps Wide
BROTHER 20241.24 Pin Wide/Trac
PANASONIC
PANASONIC
PANASONIC
PANASONIC
PANASONIC

Ian

CALL
149
$ 369
S359

1592 132 Col., 190CPS..
10801
1091 Model 2
10921
1524

HOUSTON INSTRUMENT
PLOTTERS DIGITIZERS
SUMMA SKETCH ) 2X12
SUMMAGRPAHKS PRO 12X 18
SUMMAGRAPHICS MAC 12 X12

FAX

XEROX 7017 7021 Faxmoster/PC.

429
159
199
319
539
CALL
365
$639
$389
CALL

à.

BI- D9

LASER PRINTERS & SCANNERS

Brother HLle 40 fonts
8PPM 2nd gen. Conon Engine
Emulates Epson, IBM, Diablo
I
Mb Wheel' Pg graphics
HP laser let Plus compatible
CALL

PC

NETWORKING

VAR's Let us configure oplue'Play system readyb
lood your application eoftworel

MAGAZINE
1
21
1
M11 ON

4 user NOV111 Network

EVEREX POSTSCRIPT LASER
52,893
H.P. LowirJetSeri.11
CALL
Font Cortrid oFrom
5119
Ponosonk
50 Low duol toy, II
PPM.$1,549
H.P. So:Inlet Scorn., with Starter Kil....$1,675

DRIVES - HARD, FLOPPY, & TAPE

!VERVE 60Int. • 60Mb int. lops wisoftw...$ 839
EVEREX 125Mb internal lope $ 1,099
CDC 90Mb HH SCSI
$ 925
CDC 155 PH
CDC 300 PH SCS1.............-........$ 2,149
AIAXTOR XT-1140140Mb

$ 1,695

MICROPOLIS 133513566628615SC $ 579
MICROPOUS 1375170MbSCSZ
51.695
MINISCRIBE 3085 HH 22m5es 72Mb
779
DriueCards-anyone can inse in 5minutes ,
MINISCRIBE Dew Cords 20 XT 20Mb
279
MINISCRIBE Drive Cord 30Mb
355
MINISCRIBE 8225XT 20MbW/CTRL
259
MINISCRIBE 8425E 20MB 40mS 3.5" $ 269

FLOPPY DRIVES

Fujitsu 360K
575
$98
Mitsubishi 360K $ 89
720k
$ 99
Teo, 360K
CALL
720K
$ 88

I.2Mb $ 95
1.44
5 109
1.2 $ 126
1.44 $ 119
1.2 $ 99
1.44 $ 98

MODEMS 8. BOARDS

INTEL Connection CoProcassor
ANCHOR Modems

798
CALL

EVEREX EverCom 2400 intMNP3 .... $ 149
24001 MNP 3
$ I89
MULTITECHMulti-Mod.ms
CALI,
US ROBOTICSCourier HST to 19,200 bps 629
Sportster 2400 Est - 4168 / 2400 PCS . 148
Sportster 1200 E....$ 98 / 1200PC... $ 68
AST Advantoge-Proen-517X,S,P
308
AST Adva nto go- PS/2-517A 2Mb
365
AST Hot Shot -286.10XT Aunt Rd ......
369
AST I/0 MINI II XT or AT
$ 75
AST RAMPAGE 286 - 512K $ 395
AST RAMPAGE 2for e 256K - Ml. 30 5 279
AST RAMPAGE 4756-512microchonnol $ 509
AST SIXPACK • 64K.
$ 119
AST, VGA v256K 16 bi1$339/VGA 8bitS 249
AST XFORMIR • AT replacement, for XT's 8.
1o1
MB, 10 MFiy "
0" 512K S.P.C. floppy and hard
dr
lye controller, EGA CdA,H0é
5629
5251/11 Plus AC Guarantees
598
EVEREX Meek I/0AT 1-3 S.P.G. ( 170 B1..$ 59
EVEREX Uhrooroplers Ps 1
9' Moniterm..CALL
EVEREX E_4py-S,P,G,C $ 89
EVEREX DNuxe E0A 640,480 prt
159
EVEREX VGA
249
INTEL Above BD/286 -PCMI S4020 512KI 379
INTEL 802 87•8...$ 240/80287-10
269

800-528-3138 Orders Only

It.
798

Mo °processor
INTEL Connection Coprocessor

ARC- 12MHs
80286-12/0 5 & 2P Mono monitor, 1.2Mb Roam
2hik. RAM, 7'2/ab Drive, 60Mb Tope & Dos 3.3 'American Power Conversion 520W UPS
'Novell RIS NetWare 286 Level 1
Novell Syslons Mngr &User Basics Tuloriols
2100 loud Modern W/PC Anyollere for Support
'4 AreNet cords, cable, 4-port passive hub
•3 ARC ProTurbo88 10 WI., 640K, SP,
XTRON 14' T'N'S tat screen Monk,
•Telephone assistance during installation
811.888

PC SOFTWARE & MICE
OSUMI SONAPOINT

Ash Ion- Tote dBoso Ill Plus
PFS Profeuional File
Wordiech DBXL (
dBese 3) *
Diamond'

$ 379
4109
5 I15

01.11wOnOli
Carbon Copy Plus (Meridian)
PC Anywhere

4 109
585

WORD PROCESSORS
VolksWriter 3.i. Speller
MissomhWord
MultiMate Advantogoll
PES: Professional Write
Word Period

1199
225
258
105
229

IIMEATIO/ SMAIMETS
Enable 2.0 Havant pr.p)
Framework III
Lots 1-2-3.
Micro.ftExcel
PFS:FirstChoice
PES:Professional Plan
Symphony Bolus/

369
398
295
CALL
$ 85
558
5438

OESETOP PUILISIIINA
PES: First Publish«
$ 69
PES:Ar1Gcllery
469
XeroxVentura2.0 $ 469
AldusPagernaker/PC3.0 $ 525
«OINKS tMO
Harvard Graphics (For Lotus 1-2-3) $ 248
MSCO.rniM*on./Poinl
155
MSC PC Mou.11Bus/Sr1
88
IMSI GoniteMousoSoriol
59
Micro.ftMouse From
98
SurnmaSkelch 12.12
$ 365
PROJECT /ANPAUPENT
Harvard Total ProjectManoger
*nontecTimeLin
MicrosoftProjec14
Comp. Assoc. Superfrojetiv

1349
269
315
269

'Compatibility with PC/XT/AT Clones not
guaranteed.
'Order Carefully. Opened Software not returnable!

602-991-7870 Customer Service

S-100 Div./696 Corp. • 14151 N. 76th St. • Scottsdale, AZ 85260
• TELEX 9103806778 SNSCORP • FAX 602-483-0920
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looked pretty good, and Micrografx is to
be commended for offering aproduct to
make PM development easier.
What we really need, however, is a
Windows/PM fourth-generation language-something that is a simplified
Windows application generator. Too
many people roll their eyes when Isuggest that they port their applications to
Windows/PM. " Do you know how difficult that is?" they respond.
As I've said before, Windows/PM programming is very different from what
most programmers are used to. Not bad
different, just different different. A language designed from scratch for Windows would be of help here, something
simpler than the usual PM code-C programs consisting largely of strung-together Windows procedure calls. Some
attempts have been made to produce such
alanguage for Windows, but thus far I
haven't seen anything compelling.
NewWave
You've heard the hype. " NewWave
makes Windows useful." " A whole new
way of using the computer." And so on.
It's all true.
Iwas skeptical when Istrode up to the
Hewlett-Packard booth. But Isoon saw
the light. Don't get me wrong-NewWave isn't ready yet. The demonstration
crashed a lot, and it suffered from the
fact that it's built atop an already resource-intensive platform, namely, Windows 286. But it made me want to work
with Windows.
NewWave starts out with aMacintoshlike screen showing file folders. Each
folder is an associated group of files-a
subdirectory, perhaps, that contains
spreadsheets, graphs, and text relating to
a particular project. You can open a
folder and click on any of the files. This
is slightly different from Windows,
which starts you out looking at the MSDOS Executive, basically just adisorganized directory of your files. Of course,
NewWave, like Windows, knows that
when you click on, say, a . WK1 file, it
should activate Lotus 1-2-3 and feed the
WK1 file to it.
The real fun begins, however, when
you use a NewWave application. When
you take agraph created by NewWave's
graphics program and paste it into a
document created by NewWave's word
processor, the word processor invokes
the graphics program to handle the ugly
printing details, so the word processor
needn't include redundant code.
This goes beyond the usual Windows
clipboard: When the numbers change in
continued
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Seven RAM Resident Productivity
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That sgood news!
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Powerful Productivity

Eight Modules
One Low Price

But talso means that now, when one PC
becomes infected by avirus, thousands of
others across the country start sneezing
almost immediately. And that's not so good.

MultiPlus is more than just an anti-virus
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faster and faster 80286 chips, had a
display room where it basically said
"386SX: Just Say No." AMD is annoyed
about the feeling in the industry that the
80286 is not the chip of choice. The company makes 80286 chips because it used
to get Intel's chip designs through atechMirrors
Not priced yet
nology transfer agreement. Intel decided
Micrografx, Inc.
not to share the plans for the 80386, how1303 East Arapaho
ever, so AMD is seeking legal recourse
Richardson, TX 75081
to get the 80386 plans and is pushing the
(214) 234-1769
80286 as hard as it can.
Inquiry 1024.
AMD ably demonstrated that, head to
head, a 16-MHz 80286 is faster than a
Tapestry II
$2995
16-MHz 80386SX, assuming you're runTorus Systems, Inc.
ning only real-mode programs (DOS) or
240 " B" Twin Dolphin Dr.
80286 protected-mode programs (0S/2).
Redwood City, CA 94065
The 80286, of course, lacks several cru(415) 594-9336
cial 80386 features, but AMD argues
Inquiry 1025.
that these features are of interest only to
power users. A good argument, which
3 + Open 1.0
$295
was articulately defended by its engi3Com Corp.
neering staff—AMD sent well-informed
3165 Kifer Rd.
people to its COMDEX booth.
Santa Clara, CA 95052
Ihad afew quibbles, however. When I
(408) 562-6400
countered, "Couldn't everyone use the
Inquiry 1026.
ability to do DOS multitasking" and
pointed to the fragility of OS/2's comthe graph, the graph changes in the text,
patibility box, the AMD people dropped
as with the "hot link" that the ill-fated
dark hints about an external memory
Lotus Jazz used on the Mac. Unfortumanagement unit for the 80286 in the
nately, for NewWave to become truly
offing.
useful, we'd have to hope that alot of
"You mean something that could make
folks would write NewWave applicathe compatibility box more bulletproof?"
tions. Ijust complained about writing
Iasked.
Windows applications—NewWave appli"You're on the right track," they recations are just Windows applications
plied. Who knows? Maybe we needn't
with more code added.
sell our 80286 machines yet. Then again,
NewWave links to voice mail and
if ajudge tells Intel to hand over the
LANs. Hewlett-Packard intends to sup80386 plans tomorrow, we may never
port X Windows and OS/2's PM with it.
hear of this mystery chip.
Finally, NewWave answers what is, to
Finally, while at COMDEX, Itried to
me, one of the most important arguments
listen to everyone who'd answer the
against WIMP (windows/icons/mice/
question, " Is OS/2 going to be a sucpointers) interfaces—lack of abatch cacess?" For most, this is unfortunately a
pability. NewWave has something called
religious question—no middle ground.
the NewWave Agent, which is basically a The answer was either " Yes, of course,
macro or batch file capability. There's
and you're afool to even ask the questhe usual batch language that looks like a tion," or " No, of course not, and only a
DOS .
BAT file. Agent can also record
fool would even be interested." There
and play back things that you do interacseemed to be about a 50/50 split on
tively. All in all, it's very nice. Take this
whether OS/2 will make it or not. What
with agrain of salt, though—Ihad only
do you think?
45 minutes to play with the product. I'll
Next month, I'll continue building the
report more as Ilearn more.
inexpensive OS/2 workstation. •

Items
Discussed

Dark Hints and Drivers
Time for a few things before Igo. Iomega—the company that brings you the
Bernoulli Box—will be shipping OS/2
Bernoulli drivers soon. That's good
news for me since the Bernoulli Box is
my favorite backup device.
Advanced Micro Devices, the company that makes its living producing
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Mark Minasi is a managing partner at
Moulton, Minasi & Company, a Columbia, Maryland, firm specializing in technical seminars. He can be reached on
BIX as "mjminasi."
Your questions and comments are welcome. Write to: Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.
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bonus. with special corporate recognition

Data analysis software
from SPSS gives your PC
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It doesn't matter which field you play hardball
in.The right combination of equipment and
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You get that ability with SPSS/PC+
the best-selling data analysis software from
SPSS. It's designed for the IBM PONT,"
PC/Ar PS/2" and compatibles. And with it,
you'll turn raw data into real facts, for sound
business decisions
SPSS/PC+ features abase package of
numerous statistical procedures Plus some

powerful options for data entry, advanced
statistics, forecasting, graphics, mapping
and much more. So you can scrutinize and
manipulate your data in countless ways.
SPSS/PC+ also provides aseamless
interface with other popular PC software
such as dBase" and 1-2-37 to give you
complete command of your data. For market
research, sales analysis, quality control
and much more.
Yet, SPSS/PC+ is designed for ease-ofuse. It features amenuing and help system,
as well as an on-line statistical glossary :hat
helps you interpret results as you go.
And you'll always have training, support,

and ongoing upgrades from SPSS. The
team that's supplied statistical software to
over 1million users since 1968.
For more details on how SPSS/PC+
can help you get the most out of your micro,
give us acall at

1-312-329-3315.
We'll show you how to really stand out
in your field.

Best in the final analysis.
444 North Michigan Avenue • Chicago, Illinois 60611
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YOU CAN
NOW BURN ALL
YOUR COMPUTER
BOOKS AND
STILL BE AN ACE
PROGRAMMER!
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EITHER MEMORY RESIDENT OR STAND ALONE
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THE OVERVIEW FEATURE.
THE GEYSER COLLECTION INCLUDES THE
FOLLOWING TITLES:
NOW AVAILABLE
DOS
TURBO C
TURBO PASCAL
MS FORTRAN

dBASE III PLUS
CLIPPER
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PROLOG
REFLEX
TURBO BASIC
DATAEASE
TURBO ASSEMBLER dBASE IV

WORDPERFECT
WORDSTAR
XYWRITE III PLUS

LOTUS 1.2.3.

SPFIPC
PFSIPROF. WRITE
MS WORD
DISPLAY WRITE

SYMPHONY
QUATTRO
SUPERCALC

AVAILABLE ENO OF APRIL 89
XENIX
FOXBASE
WORDSTAR 2000 PLUS
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R:BASE
MULTIMATE
PARADOX

NO MORE ENDLESS PAGES FLIPPING.
NO MORE WASTED TIME SEARCHING,

EXCEL
MULTIPLAN
FRAMEWORK

EACH GEYSER ONSCREEN REFERENCE BOOK IS AVAILABLE ON DISKETTE FOR
DItlY $49.95.

NO MORE TRAIN- OF-THOUGHT DERAILMENT.
$49." WILL BUY YOU
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514) 842-5719.

FAX: 514-285-1138
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Brock N. Meeks

THE PROTOCOL P
ACK
Putting XMODEM
and its file transfer heirs
through their paces

p

rotocol, as we saw last month, is
an accepted way of doing things.
For diplomats, protocol means
ritual; for communications software, it's a mixed bag of connections,
characters, and signals that can be
understood at both ends of the connection. Once you've solved this communications equation, you've only just begun.
The proliferation of file transfer protocols provides you with an arsenal for
attacking any file transfer situation and
application. As we saw last month, the
venerable XMODEM has evolved into a
more robust protocol— larger block
length, better error checking—and has
spawned hybrid offspring, such as
YMODEM ( which offers batch file
transfer, time- and date-stamped files,
and 1K-byte blocks) and ZMODEM
(which offers streaming protocol, avery
efficient error-correction scheme).
However, with all these file transfer
variants, many people have still never
ventured beyond XMODEM for file
transfers. The prevailing attitude seems
to be, "If it ain't broke, don't fix it."
That philosophy will get you by, but only
if you're uploading or downloading an
occasional file. For anyone transferring
files on aregular basis, there are more
efficient protocols than XMODEM.
Iran the file transfer protocols Idiscussed last month through their paces
under a variety of common conditions.
Before Iget to the results, Iwant to introduce another protocol into the mix: Windowed XMODEM, or W/XMODEM.
Through the Windows
Windowed protocols, such as W/XMODEM, are an attempt to improve
ILLUSTRATION: JAMES YANG © 1989

throughput by avoiding the start-stop approach implemented in the ACK/NAK
send and receive scheme of XMODEM.
Windowed protocols assume that the
blocks, or "packets," are received without error, akind of " expect the best" approach. Such protocols do not wait for
the ACK before sending the next packet.
The receiving systems do send ACK
signals; the sending systems just don't
rely on receiving that ACK before sending the next packet. If an error occurs,
the receiver sends aNAK to the transmitting computer; if the transmitting computer still has the failed packet in its
memory, it resends it and proceeds. And
there's the catch.
The failed packet must still be in the
transmit buffer, and that buffer has afinite length. All windowing protocols set
amaximum window size; W/XMODEM
uses afour-packet window. This means
that the transmitting computer can send
amaximum of four packets without getting areply from the host. If this weren't

the case, error recovery wouldn't be
possible.
Now let's take alook at the tests.
Basic Bits
The basic criterion for judging the efficiency of a protocol is to measure its
throughput. Throughput, as defined
here, is the amount of information being
transferred from one system to another in
the form of bits per second (bps).
Each character transferred consists of
8bits. In addition, computer communications requires that the system send a
start and stop bit, as well. The start bit
lets the receiving computer know that the
next 7or 8bits contain information. The
stop bit tells the receiving computer that
the whole character has been transmitted
and to prepare for the next character.
(These start/stops are also called framing bits because they frame the data bits.)
All this means that each character (8
bits) sent actually "costs" 10 bits. Thus,
continued
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What these figures don't show is that,
even with flow control, the text took several hits, and several large passages of
the text were garbled and therefore unusable. The same thing happened with the
download. Iwas receiving text very fast,
but noise on the line introduced long
Throughput
Efficiency ( 0/0)
strings of garbage characters. The resulting file increased in size because of the
73
880
extra garbage characters, and the text
1720
71
was unusable. And, of course, straight
97
1170
ASCII text is useless for transferring exe2325
96
cutable files.
As expected, XMODEM transfers
647
54
were terminally slow due to the turn64
1534
around time needed to send the ACK/
663
55
NAK signals after every 128-bit block.
1600
66
Over voice-grade lines, the file transfer
had to resend several failed blocks.
1045
87
ZMODEM was the overall best per2200
91 6
former. The streaming aspect of ZMO1090
91
DEM is responsible for this; the protocol
2035
84
doesn't depend on any ACK signals from
the host computer. It simply keeps sendFailed
N/A
ing unless it receives aNAK, at which
N/A
Failed
time it falls back to the failed block and
N/A
Failed
starts to retransmit from that point.
YMODEM performed well because of
N/A
Failed
the 1K-byte packet size that reduces the
1120
93
interaction of ACK/NAK signals be94.5
2268
tween the computers.
YMODEM-g failed all the tests. With
1158
96
no error correction in the protocol and no
2305
96
use of error-correcting modems, failed
940
78
blocks went undetected and uncorrected.
The file transfers attempted just
1700
70
wouldn't work.
690
57
W/XMODEM performance was sur2100
87.5
prisingly poor, in part owing to its small
window size (four packets); however, its
efficiency was still better than that of
XMODEM. The windowing aspect of
via a2400-bps modem:
W/XMODEM allows it to send four
times the data of a regular XMODEM
26,624/126 = 211.30 cps
transfer before it has to check to see if
211.30 x 10 = 2113 bps
any failed packets were sent. This de2113/2400 = 88 percent efficiency
creases the turnaround sufficiently.
For XMODEM, regardless of file
In the Field
transfer rate, the protocol must receive
Using Procomm Plus and a 2400-bps
an ACK/NAK for every packet sent, and
modem on an XT-class PC, Iuploaded
when transferring packets in 128-bit
and downloaded a45K-byte file from my
blocks, that means alot of time wasted
home in San Francisco to a bulletin
on turnaround. These tests suggest that
board in Washington, DC, over aregular
windowing improves efficiency sometelephone line. For comparison's sake, I what, but not as much as going to YMOalso performed an ASCII (straight text,
DEM or ZMODEM with their larger
no protocol) upload and download. The
block length.
results are shown in table 1.
Ithen performed the same tests, using
At first glance, the straight ASCII file
the same setup, over Telenet's packettransfer looks pretty good, but statistics
switched network. (See table 2.)
lie. The upload was done with flow conTelenet introduces its own flow control (XON/XOFF) enabled. The downtrols, and when combined with the host's
load had no such flow control; as fast as
flow control, uploads and downloads
the text scrolled across the screen, Icaptended to suffer.
tured it to disk.
continued

Table 1: Results of tests using Procomm Plus and a2400-bps modem to
upload and download a45K-byte file across the country over regular
telephone lines. The straight ASCII transfer, included for comparison, was
riddled with errors. The ZMODEM transfer was the winner, while XMODEM
fared miserably.
Protocol
ASCII
ASCII
ASCII
ASCII

Speed

(upload)
(upload)
(download)
(download)

1200
2400
1200
2400

XMODEM
XMODEM
XMODEM
XMODEM

(
upload)
(
upload)
(
download)
(
download)

1200
2400
1200
2400

YMODEM
YMODEM
YMODEM
YMODEM

(
upload)
(
upload)
(
download)
(
download)

1200
2400
1200
2400

YMODEM-g (
upload)
YMODEM-g (
upload)
YMODEM-g (
download)
YMODEM-g (
download)

1200
2400
1200
2400

ZMODEM
ZMODEM
ZMODEM
ZMODEM

1200
2400
1200
2400

(
upload)
(
upload)
(
download)
(
download)

W/XMODEM
W/XMODEM
W/XMODEM
W/XMODEM

(
upload)
(
upload)
(
download)
(
download)

1200
2400
1200
2400

NA = not applicable

under optimum conditions, a 2400-bps
modem would send 240 characters per
second (cps), since 2400/10 = 240. In
reality, this rarely happens. Why? File
transfer overhead, or artificial delays,
are imposed on each data transfer by any
of several factors. These delays are incurred in your file transfers by network
flow controls (XON/XOFF), satellite relays, noisy telephone lines, and the sending and receiving of ACK/NAK signals.
To figure out the efficiency of aprotocol, you divide the throughput by the
rated speed of the modem. First, determine the number of characters per second transferred; you divide the file size
by the total number of seconds needed to
transfer it. To figure the throughput in
bps, you multiply the cps by 10. To figure the efficiency, you divide the speed
in bps by the rated speed of the modem.
Here's an example of a26,624-byte file
(26K bytes) that took 126 seconds to send
156
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Table 2: Results of the same tests as in table 1, performed over Telenet 's
packet-switched network. Note that the efficiency of all the file transfer
protocols was decreased. XMODEM suffered the worst, probably because of
the combination of its short block length and Telenet 'sflow controls.
Protocol

Speed
(bps)

Throughput
(bps)

Efficiency (%)

61

ASCII ( upload)

1200

745

ASCII (upload)

2400

1688

71

ASCII (download)

1200

1096

91

ASCII (download)

2400

2160

90
45

XMODEM ( upload)

1200

545

XMODEM (upload)

2400

1058

44

XMODEM (download)

1200

417

35

XMODEM (download)

2400

700

30

YMODEM (upload)

1200

956

79

YMODEM (upload)

2400

1995

83

YMODEM (download)

1200

1058

88

YMODEM (download)

2400

2024

84

YMODEM-g (upload)

1200

Failed

N/A

YMODEM-g ( upload)

2400

Failed

N/A

YMODEM-g (download)

1200

Failed

N/A

YMODEM-g (download)

2400

Failed

N/A

ZMODEM ( upload)

1200

1069

89

ZMODEM ( upload)

2400

2200

92

ZMODEM (download)

1200

1089

90

ZMODEM (download)

2400

2289

95

W/XMODEM (upload)

1200

786

65

W/XMODEM (upload)

2400

1985

82

W/XMODEM (download)

1200

587

48

W/XMODEM (download)

2400

1865

77

N/A = not applicable

XMODEM performed miserably. The
long turnaround time after each 128-bit
block, combined with the delays of Telenet, wreaked havoc on download time.
ZMODEM again won out as the best
performer. This is no surprise, since
ZMODEM was specifically designed to
operate over packet-switched networks.
Telenet's network operates over satellite
links, and there are inherent delays in the
network. These delays slow up the ACK/
NAK signals between computers. Because ZMODEM doesn't expect any
ACK signals, it overcomes this pitfall.
YMODEM performance placed second; again, because of the 1K-byte
packet size, the delays in turnaround are
diminished.
YMODEM-g failed over Telenet, as it
did over voice-grade lines. Use of errorcorrecting modems would help solve this
problem, but to get full performance out
of this protocol, you really need error158
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correcting modems and leased lines.
W/XMODEM had fewer errors over
Telenet than voice grade lines. That's because the packet-switched network is designed to carry data and, therefore, is
less susceptible to noise than ordinary
phone lines. But W/XMODEM's efficiency over Telenet showed adecrease in
all tests, except for the 2400-bps upload.
Why the discrepancy? Perhaps there was
less traffic on the network during the
2400-bps tests; my notes show that these
tests were done around midnight, while
the others were done during early evening. As traffic increases on anetwork
like Telenet, the network must perform
many more " housekeeping" functions.
Housekeeping involves everything from
addressing each packet to figuring out
the packet's correct routing. At any one
time, thousands of packets are traveling
over Telenet, and when traffic increases
it's possible to run into akind of infor-

mation gridlock. Conversely, when
you're using the network during off-peak
times (usually late at night), there's less
traffic and, therefore, less housekeeping
needed.
The Envelope, Please
ZMODEM is the overall winner, so why
are people still using XMODEM? Habits
are hard to break. Clearly, you can save
time and money by switching to adifferent protocol. The trouble is, not all systems support ZMODEM.
If you find yourself facing extensive
file transfers, and ZMODEM isn't available, try YMODEM. Most systems, including BIX, now support YMODEM.
The popular TBBS bulletin board software program also supports YMODEM.
The 1K-byte packet size of YMODEM
makes this an efficient protocol, as the
tests show. Using YMODEM is no great
technical leap for the user, and XMODEM fans will have no trouble switching
to this more efficient protocol.
On Your Own
Several factors come into play when running tests like these. Iused real-world
examples, so your mileage may vary.
Tests under lab conditions would be
much different, but nobody transfers
files under laboratory conditions.
Your choice of along-distance phone
company plays into the equation, too.
I've found US Sprint to be more reliable
than MCI, perhaps due to its fiber-optic
network. AT&T is still the best route for
its consistently clean lines, but it's also
more expensive than US Sprint. (Note
than the rate difference in long distance
carriers is much smaller than it was afew
years ago. The difference between US
Sprint and AT&T long distance charges is
often only afew cents per minute.)
The bottom line is to run your own
tests; there are several other protocols
not covered here—I'll save those for another column. In the meantime, don't be
afraid to experiment with new protocols.
At worst, you'll waste some time but
satisfy your curiosity. At best, you'll increase your on-line productivity and decrease those monthly telecommunications bills. For my money, that's agood
reason to take achance on change. •
Brock N. Meeks is aSan Francisco-based
freelance writer who specializes in high
technology. You can reach him on BIX as
"brock."
Your questions and comments are welcome. Write to: Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.
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etake great pride
in Warehouse Data
Products' ten year
anniversary. Adecade
of team commitment to servicing the computer market with
low pricing, technical support
and integrity.
We want to hear from you
about your needs, whether it's
product availability or how to
better our service— we want to
know. Tell the team who knows
the customer is always right.
Call 1-800-421-3135.
Sincerely,
CL)tQ.,
Earl Beatty
President, CEO

WAREHOUSE

IBM
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SINCE 1979,

Technical & Other
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technical experience and reliable service
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o1-800-421-3135 WITHIN THE USA AND CANADA
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emarmietirm wakeal
Call
$39
Call
94
117
149
220
28

DATA BASE MANAGERS
Clipper
Condor 3
DataPerfect
DBase III Plus
DBase IV
DBase IV Prog Ed
DB-XL Diamond
Fox Base Plus 2.1
Genifer
Knowledgeman 2.5
Paradox 2.0
PFS: Pro File
Powerbase
Q8A 3.0
Quicksilver Diamond
Revelation Advanced
RBase For DOS
Reflex
Relate 8Report
VP Info

$410
325
Call
433
Call
Call
115
190
189
Call
435
Call
169
Call
329
460
425
90
112
63

INTEGRATED
Enable OA
Microsoft Works
PFS 1st Choice 3.0
Smart System
Symphony 2.0

$352
83

ea

380
410

Call
Call
Call
$1499
899
2999
4599
1149
999
1349
Call
Call
1569
2439
3359
2889
3629
Call
Call

VGA/EGA BOARDS
AST VGA + ( 16 Bit)
ATI EGA Wonder 800
Genoa Super EGA Hi- Res +
Orchid Designer VGA 800
Orchid Pro Designer
Paradise VGA Plus
Paradise VGA Prof!.
Vega VRAM
AU Other EGA Products

HARD CARDS
Plus 20 MB
Plus 40 MB

$475
73
470

CAD/GRAPHICS
Autosketch Enhanced
Chartmaster
Design Cad 2D 83D
Diagram Master
Easy Cad
Generic Cad
Generic Cad Level 3
Grasp
Harvard Graphics 2.1
In-A-Vision
Math Cad 2.0
Microsoft Chart 3.0
Newsroom Pro
PFS First Graphics 1.0
PFS First Publisher 2.0
Printshop
Showpartner FX

$61
199
148
199
109
49
109
79
265
298
245
225
65
87
73
33
199

COMMUNICATIONS
Brooklyn Bridge Universal
Carbon Copy Plus
Crosstalk XVI
Crosstalk MK4
Flying Dutchman
PC Anywhere Ill
Procomm Plus
Remote II

$75
105
92
110
64
69
42
95

PROJECT MANAGER
Microsoft Project
Super Project Plus
Timeline 3.0
Harvard Total Project Mgr 3

5299
255
323
369

$349
229
186
249
299
269
399
Call
Call

$529
659

Seagate ST-225 20 M8 w/cont
Seagate ST-238 30 MB w/cont
Seagate 40 MB AT 251
Seagate 80 MB AT
Seagate ST-125 w/cont
Seagate ST-138 w/cont
Priam

8259
279
349
579
319
369
Call

MONITORS
Amdek 410
NEC G5 White
NEC Multisync 2
NEC Multisync XL
Mitsubishi Diamond
Princeton Max 15
Princeton Ultra 16
Princeton Ultrasync
Samsung Amber Flat
Samsumg RGB
Samsung EGA
Samsung Multisync
Sigma Laserview
Viking Monitors
Zenith 1490

$ 145
Call
Call
Call
509
Call
Call
Call
89
249
389
449
Call
Call
599

MICE/SCANNERS
Complete Scanners
Datacopy
HP Scanjet
Logitech
Clear
HiRes
PS/2
Scanman
Serial
Microsoft
Bus w/Paintbrush
Serial w/Paintbrush

Lattice CComplier
Microsoft CCompiler Vet 5.0
Microsoft Fortran Ver. 41
Microsoft Macro Assembler Ver. 51
Microsoft Pascal
Microsoft Quick Basic 4.0
Microsoft Quick C
Ryan McFarlan Fortran
Ryan McFarlan Cobol
Turbo Basic
Turbo C2.0
Turbo Pascal 5.0
Turbo Prolog 2.0

$220
Call
260
84
Call
59
Call
390
612
Call
Call
Call
90

MULTI-USER SOFTWARE
DBase IV Lan
Fox Base
+
Microsoft Word
Word Perfect 5.0
Word Perfect Modules

Call
$299
205
Call
ea 79

WORD PROCESSING
Borland Sprint
Grammatic III
Grandview
Microsoft Word 5.0
Multimate Advantage II
Q and AWrite
Right writer
SPF/PC
Webster Spellcheck
Word Perfect Ver. 5.0
Word Perfect Executive
Word Perfect Library 2.0
Wordstar Pro 5.0
Wordstar 2000 +

$ 122
49
169
Call
259
110
55
Call
37
Call
124
85
239
205

Call
Call
Call
Call
$73
57
Call
59
Call
Call

AST TURBO PS
CITIZEN
MSP 40
120D
MSP 50
EPSON
LO 500
L0850
FX-850
LASERS
Other Lasers
OKIDATA
Laserline 6
OKI 320
OK1390
PANASONIC
1124

Call
$285
146
385
349
559
Call
Call
137
359
499
339
189

tow Prinz

STAR MICRONICS
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NX 1000 Color
AST
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238

BOARDS

Rampage/2
Rampage 286 w/512K
Rampage 286 PLUS w/512K
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EVEREX
2MB Above PC/XT w/o Mem
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Microsoft PC Excel 2.1
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329
Call
69
117
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Fastrax
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Microsoft Windows 286 Ver, 21
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Norton Utilities
PC Tools Deluxe
Prokey 4.0
ODOS II
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Sideways
SOZ Plus
Superkey
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Timeslips
XTree

$65
75
19
52
39
72
49
99
Call
30
56
Call
Call
48
79
55
75
45
48
37
70
49
120
39
55
59
79
Call
35
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PRINTERS

HARD DRIVES

COMPUTERS
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AT&T
6286 WGS
6300 WGS
6386 WGS, 40 MB H.D
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Dac Easy Light
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Quicken 2.0

TOLL•FREE
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Everex 2400 EXT, Error Con
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Migent Pocket Modem
U.S. Robotics 2400 w/o Soft

ACCESSORIES

Copy II PC Deluxe Bd.
Curtis Ruby +
Logical Connection 512K
Mach III Joystick
Masterpiece
MasterpOce +
Targua Laptop Bags
150 Watt Power Supply

79
89
416
Call
375
Call
289

$101
69
Call
36
85
95
Call
69

No Charge for
MasterCard or Visa
,

Call
$399
Call
129
Call

$ 129
69
189
299
289
435
114
335

VISA

TERMS
Shipping on most software is $ 5.00
AZ orders
6 7% sales tax
Personal/company check allow
fourteen ( 14) days to clear We
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suoject to our approval. There will
be a20% restock fee All prices are
subject to change Due to copyright
laws we cannot take back any open
Software
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LARGE- SCREEN M ONITORS

Upscale Monitors
Large-screen monitors
add anew dimension
of clarity to
graphics applications
Steve Apiki
and Stanford Diehl

B

igness has an aesthetic attraction all its own. From ancient
monuments to cars of the fifties, people have always been
fascinated by sheer size. But when you're
selecting amonitor, bigness is more than
a matter of aesthetics—it actually adds
utility to the system.
Dedicated CAD workstations usually
include large displays, but the benefits of
abig monitor go beyond CAD. Enlarging
the display size enhances virtually every
graphical application, from desktop publishing to the myriad software products
designed for windowing environments.
Extra screen size translates to an additional level of magnification. For CAD,
more display space allows the designer to
see fine detail and, at the same time,
gauge the relationship of individual components to the overall drawing. Desktop
publishing page displays attain true
WYSIWYG only if the screen is large
enough to accommodate an entire page
layout.
It's also true that graphical user interfaces (e.g., Macintosh, Windows, Presentation Manager, and DESQview) are
made more efficient with larger desktops. The trend toward graphical interfaces for general applications makes
investing in alarge-screen monitor an attractive proposal.
We looked at 10 monitors that are rep162
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resentative of the types of large-screen
color displays available (see table 1).
Pricing and features vary, but all the
units have 19- or 20-inch screens. They
vary in resolution from an EGA-compatible 640- by 480-pixel display to a1280by 1024-pixel display. While our primary focus was on the 10 color monitors,
Rick Grehan also evaluated two popular
monochrome models that are commonly
used for desktop publishing (see the text
box " The Monochrome Option" on page
170).
We divided our tests into two categories: low-level objective tests using industry-standard test equipment, and subjective evaluations. For the low-level
tests, we used aMicrovision analyzer to
determine common performance measurements, such as spot size and misconvergence.
To test compatibility and to get afeel
for how the monitors work in real-world
situations, we ran subjective tests using
graphics adapters appropriate for each
monitor. Our pool of graphics boards included a Paradise EGA card, an IBM
VGA controller, an NEC MultiSync
board, and aControl Systems Artist 12
card. Test software was made up of AutoCAD Release 10 and a palette-shifting
display program developed by the BYTE
Lab. Photos of each monitor's display of
text are provided on page 168.
Setting the Background
Color monitors operate by activating red,
green, and blue phosphor dots arranged
in combinations on the inside face of the
CRT. Each dot can be turned on by any
of three electron guns that generate the
three primary colors. The two monitor
components that contribute to performance are the electron beam drive circuitry and the glass bottle, with its phosphorescent dots, that makes up the CRT
itself.
Fabricating a bottle with uniform
phosphor distribution over an area as
large as 19 inches is adifficult process

that adds significantly to the high cost of
large-screen displays. The bottle's contribution to the monitor's appearance,
however, is limited to determining the
fineness of the dot spacing and the curvature of the screen. The distance separating each dot in an RGB trio is called the
monitor's dot pitch. While dot pitch represents an absolute resolution limit, obtainable resolution is more dependent on
the driver circuitry than it is on the pitch
of the monitor.
The monitor's internal circuitry converts input signals from the graphics
controller into electron gun drive signals. The guns scan across the face of the
CRT at arate determined by the horizontal scan frequency. As the beams scan
each line, the guns switch on and off to
light individual pixel groups. The frequency with which the guns can be
switched is determined by the video
bandwidth specification. The scan continues line by line, top to bottom; amonitor's vertical frequency measures the
time required to retrace all the lines that
make up ascreen.
Bandwidth and horizontal frequency
together determine a monitor's resolution. The total number of dots that a
monitor can display is determined by the
bandwidth (number of dots per second)
divided by the vertical frequency ( 1/seconds per screen). Since the vertical frequency must be at least 50 Hz to avoid
flicker, high resolution depends on high
bandwidth.
The greater the horizontal frequency,
the more lines that can be retraced in a
given vertical scan interval. Higher horizontal frequency therefore translates to
greater vertical resolution. Higher vertical scan rates let displays react more
quickly and are thus better suited for applications involving animation.
A technique known as interlacing lets
the monitor trade reaction time for
greater vertical resolution. Interlacing
involves scanning only every other scan
line with each vertical pass. An inter-

laced monitor has increased vertical resolution, but the twc passes required for
each screen refresh make reaction time
longer, and some flicker may become
noticeable.
Video standards like EGA and VGA
include specifications for bandwidth and
horizontal frequencies, so these ratings
play an important part in determining a
monitor's compatibility with a given
standard ( see table 2). Multiscan monitors—those with va jable horizontal frequencies—automaÀcally synchronize
with adapter outputs that are within their
range. Monitors that are capable of greater than 640- by 480-pixel resolution require nonstandard graphics cards to
drive them beyond the realm of VGA.
Nonstandard adapters will not run all
graphics applications at high resolution;
vendors must include drivers for each
software product.
Monitor inputs can be TTL, analog, or
both. Graphics adapters that can display
many different colors (VGA and higher)
or that have very high bandwidths are
commonly analog; adapters with capabilities equal to or below EGA usually
require TTL monitors.
User controls, orce limited to contrast
and brightness, now often include sophisticated adjustments for display position and alignment Many monitors also
feature adegaussing button to eliminate
stray magnetic fields that can cause
interference.
Behind the Screens
Our Microvision Superspot 100 system
performs avariety of objective tests on
CRTs, returning hard data on key specifications like spot size, misconvergence,
time variance, blooming, and voltage
regulation. Each parameter measures the
accuracy and consistency of the monitor's display: Spot size determines
screen resolution, while the other measurements reflect :he severity of image
errors introduced by the monitor.
continued
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Table 1: A roundup of large-screen color monitors shows awide range offeatures and prices.
Price

Size

Display area
(H xV)

Maximum
resolution

Horizontal
dot pitch

Bandwidth

Chugai Cadvision CPD-2040

$3495

19"

14.2" x 10.3"

1280 x 1024

0.31 mm

120 MHz

Colorgraphic Communications EG2040

$2200

19"

13" x 10"

640 x 480

0.31 mm

65 MHz

Electrohome ECM 1911

$2995

19"

15" x 11.5"

1230 x 960

0.31 mm

35 MHz

20"

14.2" x 10.8"

1280 x 1024

0.31 mm

100 MHz

Intecolor MegaTrend/2 E01923

$2395

20"

13.75" x 10.31"

640 x 480

0.31 mm

45 MHz

Microvitec Definition 1019/SP

$2395

19"

15.3" x 11.2"

800 x 600

0.31 mm

40 MHz

Mitsubishi HA3905K

$2720

20"

13.8" x 10.4"

1024 x 800

0.31 mm

50 MHz

Mitsubishi HL6905TK

$3650

20"

13.8" x 10.6"

1280 x 1024

0.31 mm

100 MHz

Nanao FlexScan Model 9500

$3999

20"

14.2" x 10.6"

1280 x 1024

0.31 mm

120 MHz

NEC MultiSync XL

$3195

19"

13.8" x 10.2"

1024 x 768

0.31 mm

65 MHz

Hewlett-Packard D11 87A

'Evaluation unit is aproduction prototype, price not available at press time
N/A = Information not available from manufacturer

The Superspot 100 employs a linear
photodiode array composed of 512 photosensitive scan elements. Housed within
an optic module, the array derives aprofile of an external light source by sampling the response from each photodiode
element over a specified time interval.
This grants us aglimpse of the monitor's
true performance that goes beyond subjective evaluations and vendor-provided
specifications. Unfortunately, we were

unable to test the Chugai Cadvision
monitor because our pattern generator
was incompatible with the Cadvision's
requirements.
Before setting up our tests, we had to
take into consideration the intensity
range of each monitor, so as not to penalize monitors with awide range (see figure 1). Intensity, most often measured in
footlamberts, or ft-L (acommon unit of
luminance), reflects the actual screen

brightness. Although we have adjusted
those tests that are affected directly by
intensity range, you should still keep figure 1in mind as you evaluate the results
of these tests.
A wide intensity range offers greater
control and flexibility. The Intecolor
MegaTrend/2 sports an impressive intensity range from 10 ft- L to 30 ft- L; the
Electrohome ECM 1911, on the other
hand, ranges from approximately 6 ft-L

Every copier company tak
We're doing something about
Choosing anew copier isn't easy. You look at copiers,
you listen to promises. It all gets very confusing.
Now, you don't have to listen to alot of talk about
promises. You can read ours. Because we put it in
writing. If you try to compare it to other copier
guarantees, you'll find there's no comparison.
Suddenly, adifficult decision becomes avery easy
choice to make.
Look at the certificate above. Nobody offers you
as good acopier guarantee as Harris/3M. So, while
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copier salespeople are all giving you alot of talk,
ours will give you something great to read.
Send in the coupon. Or give us acall •
e
at 1-800-TLC-COPY. (In Canada, '
1-519-668-2230.) We'll send you our 8-page Consumer Guide to
Copiers. Then, we can talk
about it.
•
1
1

Harris/3M copiers have features for all sizes of offices. That includes
the 6070. Seventy copies aminute, guaranteed.

Scan frequency

Vertical
scan frequency

Interlaced

Video
Input

Connectors

Dimensions
(inches)

Weight
(lbs.)
68.2

58-70 kHz

60 Hz

No

Analog

BNC

20 x 20 x 20

20.0-32.0 kHz

40-100 Hz

No

TTL

9- pin d-sub

17 x 18 x 19.5

66

15-36 kHz

45 86 Hz

Yes

Analog, TTL

9- pin d-sub

17.2 x 19 x 20.8

72.8

30-64 kHz

50-90 Hz

No

Analog

BNC

17.7 x 19.6 x 21.0

69.7

31.5 kHz

N/A

No

Analog

15- pin d-sub

18.6 x 18.9 x 20.5

62

15-36.5 kHz

45-100 Hz

No

Analog, TTL

9- pin d-sub

17.6 x 18.5 x 19.4

59

15.7-35.5 kHz

45-80 Hz

No

Analog, TTL

BNC, 15- pin d-sub

17.7 x 19.6 x 21.0

66

30-64 kHz
31.5 kHz, 48-50 kHz,
64-78 kHz

50-90 Hz
55-75 Hz

No
No

Analog
Analog

BNC
BNC

17.7 x 19.6 x 21.0
18.5 x 19.5 x 22.1

64
83 6

21.8-50 kHz

56-80 Hz

No

Analog, TTL

BNC, 9- pin d-sub

18.8 x 18.9 x 21.5

594

to 8ft-L. For misconvergence, time variance, and voltage regulation tests, we set
the monitors to amedium intensity level
of 11 ft-L, except for the ECM 1911,
which could reach an intensity of only
8ft-L.
The Superspot 100 measures both
horizontal and vertical widths of ascan
line. By deriving the vector sum of these
two measurements, you can determine

Table 2: A summary of video standards; compatible monitors must conform to
these specifications.
Graphics
adapter

Maximum
resolution

Video
bandwidth

Horizontal
scan rate

Vertical
scan rate

Total
colors

CGA
EGA
VGA

640 x 200
640 x 350
640 x 480

14 3MHz
16 3MHz
25 2MHz

15.8 kHz
21.9 kHz
31 5kHz

60 Hz
60 Hz
60 Hz

16
64
256k

continued

about customer satisfaction.
Yes, I'd like to know more about Harris/3M copiers
and the Harris/3M Copier Promise.
Send to Harris/3M, RO. Box 785, Dayton, 01145401
NAME
COMPANY NAME
ADDRFSS
CITY

STATE

PHONE f(

ZIP

)

I'd also like information on your fax machines.

MH389

HARRIS/3M

Offer is valid for alimited time and other restrictions and limitations apply; see your Harris/3>A
sales representative for details. © 1988 Harris/3M Document Products, Inc. Harris is atrademark
of the Harris Corporation. 3M is atrademark of the 3M Company.
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the diameter of asingle spot. This represents the beam's spot size. While the dotpitch specification sets the resolution
limit, the spot size gives amore practical
measure of the monitor's fineness. We
measured the spot size at center screen
(see figure 2).
We also took readings at four different
brightness levels, representing the full
intensity range of each monitor. We did
not adjust these results for brightness
level because the absolute spot size is important for many applications. Therefore, you should use the graph in con-

junction with figure 1. For example, the
MegaTrend/2 and the NEC MultiSync
XL have similar spot sizes at low intensity, but the MegaTrend/2 achieves this
result at more than double the intensity.
Each bar in the graph represents the cumulative result of spot sizes at all four
brightness levels. For all the graphs (except figure 1), a smaller bar indicates
better performance.
In aperfectly designed monitor, spot
size will remain constant from the center
of the screen ( best case) to the corner of
the screen (worst case). Figure 3charts

Figure 1: A map of the intensity range for each monitor.
The Intecolor MegaTrend/2 sports an impressive range of 20
footlamberts.

35 -

Figure 2: Beam spot size at center screen. The stacked bars
are cumulative results for four different brightness levels.

30

Figure 3: This test tracked the change in spot size from center
screen to the corner. Ideally, spot size should remain constant.
Figure 4: A graphical illustration of how much aspot will
enlarge, or "bloom," as intensity increases. Results were
adjusted for intensity range.
Figure 5: Each bar in the stack represents time variances at
different frequencies—high-frequency jitter, moderatefrequency swim, and low-frequency drift. Low values are
desirable.

the change in spot size from center to
corner. The Nanao FlexScan Model
9500 registered the smallest amount of
change. The Mitsubishi monitors returned contrasting results: the Diamond
Scan HL6905TK varied little, while the
HA3905K fluctuated widely at each
brightness level.
As intensity increases, the spot size
tends to enlarge, adversely affecting the
monitor's resolution. Figure 4tracks the
extent of this blooming. We adjusted the
results so that the data reflects the actual
bloom and not the monitor's intensity

Intensity
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Figure 6: These results show how well the red, blue, and green
electron beams are aligned. The lower the error, the better.
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Figure 7: We examined change induced by energy variances
(a reflection on the quality of voltage regulation) at the top and
at the side of the screen. The stacked bars show cumulative
results. Monitors with the shortest bars fared the best.
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Spot size (center)

Units in millimeters

guns. Displays with high misconvergence can display color inaccurately. We
tested both horizontal and vertical misconvergence (see figure 6). The tests
track red-to-green, blue-to-green, and
red-to-blue error; these three values are
averaged to determine overall horizontal
or vertical error. The best monitors will
return results close to the zero line, reflecting low error and precise alignment.
Both Mitsubishi monitors displayed
low error on the horizontal misconvergence tests, along with the Hewlett-Packcontinued

ples are taken at 10-second intervals for
swim and every 60 seconds for drift.
Four different tests registered timedependent horizontal variance at center
screen, horizontal variance at the corner,
vertical variance at center screen, and
vertical variance at the corner. Each bar
in the stack represents an average of the
four figures. Microvitec's Definition
1019/SP performed poorly on all three
variance measurements, while, once
again, the FlexScan scored well.
Misconvergence defines the alignment
error of the red, blue, and green electron

range. The FlexScan and the Mitsubishi
HA3905K bloomed little; the Colorgraphic Communications EG2040 suffered from excessive blooming.
The three types of time variations—
high- frequency jitter, moderate- frequency swim, and low- frequency drift—
can all be annoying and can contribute to
eyestrain. The Superspot 100 measures
time variance by sampling the shift of
the beam position at three different frequency intervals (see figure 5). Measuring jitter involves sampling the beam's
position every half second; similar sam-
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(1230 by 960) have horizontal scan rates
option worth considering.
in the 60-kHz range, this interlaced
Colorgraphic Communications
monitor has scan frequencies compatible
EG2040: At the low end in both resoluwith all IBM video standards ( 15 kHz to
tion and price, the EG2040 offers large36 kHz), and it worked flawlessly when
screen EGA performance for arelatively
connected to the IBM VGA controller.
modest $2200. While the maximum resThe tinted CRT surface mutes reflecolution, 640 by 480, is high enough for
tions but contributes to lower contrast
VGA, the monitor supports TTL inputs
and decreased brightness. We noted
only.
white overscan lines near the edges of the
The rear panel features two 9-pin dscreen, but arear-panel overscan switch
sub connectors, one for TTL in and one
can increase the display size and push the
for TTL out, so you can daisy chain similines out of view.
lar monitors. There's a rear-panel deOur monitor came with no manual,
gaussing button. The 2-foot-long cable
which made determining the function of
supplied with the EG2040 is much too
the unusual rear-panel switches diffishort, but it's astandard EGA cable, and
cult. There is an auto-position switch and
replacements are easy to come by.
four screw knobs for each vertical and
The display itself had afew problems
horizontal size and position. Master powhen we tested it with the Paradise EGA
sitioning knobs override the position of
card: noticeable overscan lines near the
the other screw knobs.
top and left side, and visible horizontal
The $2995 ECM 1911 handles both
bars across the screen. Color contrast
TTL
and analog inputs through separate
was quite good, lessening the washed-out
rear-panel connectors.
look of most large-screen monitors.
Hewlett-Packard D1187A: We evaluElectrohome ECM 1911: Although
The Big Picture
ated aproduction prototype D1187A, as
most
monitors
with
the
kind
of
resolution
The results of our subjective evaluations
continued
specifications the ECM 1911 sports
are described below. For each monitor,
we tested compatibility with the graphics
boards described earlier. We also evaluated overall display quality (see photo 1)
and examined the color output using a
VGA and EGA palette-display program,
where applicable.
Chu gai Cadvision CPD-2040: The
Cadvision sits in aclass by itself—it's the
only large-screen monitor we reviewed
that doesn't maintain compatibility with
any PC graphics standard (see photo 2).
This monitor, which is available for
$3495, requires ahigh-resolution board
like the Control Systems Artist 12, and
so it could not be run through our
EGA/VGA test equipment.
The display is best suited for CAD or
other detailed work, and not for use as a
primary monitor. Its most common use is
as the second monitor in atwo-monitor
command/display system. The Cadvision
does, however, show some flicker when
it's placed close to another monitor; we
tested it alongside aCompaq VGA display and found disturbances when the
tubes were less than 2feet apart.
Though we couldn't do objective testing, the Cadvisices display is clear and
sharp. There were no problems with
bright spots near the edges of the screen
and no noticeable misconvergence. Setup
is simple, with a front-panel power
switch and four rear-panel BNC connectors for video input. The monitor rests
easily on the standard tilt/swivel stand.
Photo 2: The Chugai Cadvision offered good resolution but was not multisyncing.
If you require 1280- by 1024-pixel resolution but don't need compatibility with
It's best suited for CAD applications.
standard cards, the Cadvision may be an

ard D1187A and the Electrohome ECM
1911. The latter two also scored well on
the vertical misconvergence tests. Keep
in mind, however, that we tested the
ECM 1911 at alower intensity level.
Another factor that can contribute to a
lack of consistency is poor voltage regulation. A good monitor should keep the
beam in the same position at both low
energy levels (with most of the screen
dark) and high energy levels (mostly
bright). To measure the quality of a
unit's voltage regulation (see figure 7),
we marked the position of ahorizontal
line at the top of ablack screen and measured the change in position of that line
when all bits were turned on. We then
tracked the movement of avertical line at
the side of the screen in the same way.
The FlexScan and the D1187A displayed
the best voltage regulation. The FlexScan
and the HL6905TK had perfect voltage
regulation at the side of the screen.
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The Monochrome Option
Rick Grehan
mance of about 5.2 seconds
on the text benchmark and
1.6 seconds on the graphics
benchmark.
The DualPage includes a
monitor, an adapter, and
driver software. It also includes a one-year limited
warranty. The adapter will
run in the IBM XT, AT,
PS/2 Model 30, and compatibles. The unit is available in three configurations:
black and white ($2395),
with four levels of gray
($2550), and with 16 levels
of gray ($2995).

igh-resolution monochrome monitors are
currently the darlings of
desktop publishers. These
users need the elbowroom to
work with full pages of text
on-screen, but they can't always justify the cost of
high-resolution color displays. Although these displays are also suitable for
some CAD operations, it's
often difficult to represent
different elevations or an
object's components using
black and white only. Consequently, these displays are
aimed primarily at people
involved in the publishing
industry.
DualPage
The Cornerstone Technology DualPage derives its
name from its ability to
display two full pages of text
Photo A: The Cornerstone Technology DualPage was
on a vast 19-inch diagonal
better of the monochrome units.
screen (see photo A). Although it's a monochrome
Publisher, AutoCAD, Lotus 1-2-3, and
display system, you can purchase the
others.
DualPage's controller board outfitted
While installing the drivers for Lotus
with additional memory in increments
1-2-3, Iuncovered the only real probto provide two, four, or 16 levels of
lems Ihad with the DualPage, and most
gray. Its ability to display gray scales is
of these had to do with the manual.
combined with amaximum resolution of
First, when Itried to adjust the bright1600 by 1280 pixels.
ness, I found only a single knobless
You can install the DualPage's cusplastic stem in the back of the monitor. I
tom controller board in either an IBM
consulted the manual's index, which rePC XT or AT (or compatible) as either
ferred me to page 3-9. There was no
the primary or secondary display. The
page 3-9. When Idetermined that the
DualPage will be content to coexist with
adjustment on the back was indeed for
aMonochrome Display Adapter (MDA)
brightness, Idiscovered that the Dualor Hercules adapter already in your maPage is so big (it measures 15 1
/ inches
2
chine (a table in the manual shows
high by 18 inches wide by 16 1
/ inches
2
jumper and switch settings, as well as
deep) that Icouldn't adjust the brightthe addresses to the DualPage's display
ness and watch the screen.
memory maps).
Then Ifound—by trial and error—
On boot-up, the DualPage appears to
that the manual had left out a critical
the system as aHercules color graphics
step in installing the Lotus 1-2-3 graphadapter. DualPage comes with apacket
ics drivers. This was easy to fix, and the
of disks that include programs that let
results were worth it: a whopping 75
you switch between 40- row and 80-row
rows by 96 columns of spreadsheet.
DOS display formats. Both modes proItested the DualPage using BYTE's
vide 96 columns, resulting in a " flatlow-level graphics benchmarks. The
tened" look in the 80- row mode. The
display was running in Hercules-emularemainder of the programs on the disks
tion mode, and it turned in a perforare drivers for applications like Ventura
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Elite Designview 19
Elite's Designview is ahefty
19-inch monitor that touts itself as aWYSIWYG display
with 1280 by 1024 resolution, 96 dots per inch, and a
1- to- 1aspect ratio. This
makes it particularly wellsuited to desktop publishing—circles on-screen will
show up as circles on your

newsletter.
The Designview comes with its own
controller board and—on boot-up—emulates either an MDA or aCGA monitor. Unlike the DualPage system, whose
controller is built on custom hardware
from the ground up, the Designview's
controller is based on the Intel 82786
graphics coprocessor (see " Inside the
82786 Graphics Chip" by Bill Nicholls,
August 1987 BYTE). On-board, the Designview adapter carries its own 512K
bytes of video memory.
The Designview's 38-page manual
leads you through the procedure of installing drivers for your favorite application. On the supplied disks, you'll
find drivers for AutoCAD, PageMaker,
Gem, Lotus 1-2-3, and many other applications. As an added bonus, the Designview's engineers sneaked aMicrosoft InPort device connector onto the
controller board. This means you can
attach amouse to the controller. In an
era when the mouse is becoming indigenous to the computer desk, it's nice to
see someone tying it so closely to the
display system.
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The Designview turned in poor figures on the low-level text benchmarks,
but it produced more acceptable times
on the graphics benchmarks. Specifically, for the 40-column text benchmark, the Designview averaged 40.4
seconds; for the 80-column text, it
turned in an average time of 48.1 seconds; and for the graphics benchmark
(modes 4, 5, and 6) the Designview's
times averaged out to 1.7 seconds.
Idon't find the poor text benchmark
times bothersome, however. Ican't
imagine anyone purchasing alarge
display, only to run it under DOS in
CGA text-emulation modes. This display is in its element when working with
large-area graphics applications, and
the graphics benchmarks look quite reasonable. Still, if you do decide to use
your own word processor with the Designview, you'd have to be amole not to
be able to read the display's large, 16by 32-pixel text.
The cursor-positioning portion of the
text benchmarks showed up aquirk in
the Designview's controller. While the
cursor was being positioned rapid-fire
all over the screen, the display tended to
jump and flicker. Icontacted the engineers at Elite, who attributed the problem to an interaction between the technique used to refresh the screen and the
controller's 8-bit bus width. Elite's engineers stated that the screen flicker occured in only alimited number of applications (indeed, T.. observed the flicker
only during the text benchmark) and
that when the 16-bit bus version of the
board was released, the effect would
disappear.
At $ 1695, the Designview includes
all hardware and software: monitor,
board, cabling, and disks with drivers—
plus athree-year parts and labor warranty. The board is compatible with the
IBM XT, AT, and clones. (The documentation mentions no specific DOS
dependency—this probably depends
more on the application programs than
on their drivers.) At press time, Elite
said that a 16-1:14 version of the board
should be available for the same price by
the time this article reaches print. Elite
plans to offer an upgrade to owners of 8bit boards: For $ 150, you can send the
company your 8-bit board, and Elite
will swap it for a16-bit board.
Rick Grehan is director of the BYTE
Lab. He can be reached on B1X as
"rick_g."

Hewlett-Packard was still preparing an
initial production run when this article
went to press. The company assured us
that the model we reviewed would be
identical to the production model, which
is scheduled for release early this spring.
Price had not yet been determined for the
unit.
At first glance, the D1187A seems to
be akin to Mitsubishi's large- screen
HL6905TK, with the same cabinet design and similar specifications. Like the
HL6905TK, this monitor has a wide
range of horizontal frequencies that
made it compatible with all the analog
graphics cards we tried. Input connections are via five BNC connectors, for
red, green, blue, and separate or composite syncs.
Position and size adjustments are
made through controls located behind a
panel cover on the right side of the monitor. There are two multiple-selection
switches: one for channel selection and
one for parameter selection. Each channel represents a different input frequency. Screen parameters like horizontal and vertical position can be adjusted
and saved for each channel, so switching
between graphics adapters requires only
one initial adjustment.
There are 10 channels. You can set
seven of these for any valid input frequency; two are reserved and preset with
appropriate VGA and Macintosh II settings. Channel 0, the "auto" channel, accepts up to 11 settings separated by at least
3kHz; it automatically locks itself to the
input frequency and uses the correct presets. Channel 0comes with three common
frequencies preset from the factory.
The picture display itself is bright, and
the screen shows virtually no reflections. The monitor exhibited no noticeable jitter when we ran it close to the
Compaq 13-inch tube.
Intecolor MegaTrend/2 E01923: The
Megatrend/2, like the Cadvision, is asingle-input-frequency monitor. Its 31.5kHz horizontal scan rate and 640 by 480
resolution make it best-suited for VGA
and Mac II operation. It sells for $2395.
The monitor has an excellent ergonomic design, with asmall-footprint tiltand- swivel stand coupled with frontpanel power and degaussing switches.
The antiglare screen reduces reflections
to some extent.
We ran the MegaTrend/2 from an IBM
PS/2 VGA board. As with many of the
units we tested, it showed some overscan
brightness near the perimeter of the
screen. It also displayed some irregularity in color: There were two faint red vertical lines on one side of the screen that

remained even after degaussing.
Microvitec Definition 1019/SP: Microvitec's large-screen monitor features
compatibility with all IBM graphics
standards and sells for $2395. Resolution
goes to 800 by 600 pixels; the display is
noninterlaced.
The unit has separate 9-pin d-sub connectors for TTL and analog inputs, located at the back of the monitor. There is
also aswitch for manually selecting the
number of colors in TTL mode, or for
setting the monitor to automatically follow the colors generated by the graphics
controller. Unfortunately, the power
switch is also on the rear panel—hard to
reach behind the 19.4-inch-deep unit.
Front-panel switches enable input selection (TTL/analog), position and size adjustment, and the usual brightness and
contrast control.
We tested the display with IBM's VGA
controller. While the 1019/SP delivered
excellent color quality, crisp contrast,
and good brightness levels, it also had a
few problems. The most important of
these was the tendency for the image to
bow at each side, making for curved
lines and noticeable misconvergence in
the corners. There were also some overscan lines on the screen, as was the case
with many of the monitors.
Mitsubishi HA3905K: The HA3905K
provides compatibility with all the IBM
graphics standards and offers 1024 by
800 resolution. The $2720 unit scans
from CGA frequencies to just beyond
VGA, and it also supports the Mac II and
Apple IIGS boards. It proved compatible
with the IBM VGA board.
The rear of the monitor has five BNC
connectors and a15-pin d-sub connector
socket. You can choose TTL or analog
inputs. While in TTL mode, you can set
text-only mode with white, green, or amber text, or graphics mode with 8, 16, or
64 colors. The selection switches are
poorly labeled and arranged in adiagram
that's not related to their function.
But the difficult configuration is only
one of the unit's problems. The screen
shows uneven brightness patterns, resulting in asplotchy look at low light levels,
and some overscan lines are noticeable.
Mitsubishi Diamond Scan HL6905TK:
Virtually identical to the Hewlett-Packard D1187A in external design, the
HL6905TK features 1280 by 1024 resolution and 30- to 64-kHz scanning for
$3650.
The HL6905TK monitor has the same
channel setup as the D1 187A. You can
set viewing parameters for seven channels, and the monitor also has preset
continued
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channels for Mac II and VGA operation.
Its broad scan-frequency range made it
compatible with all the analog graphics
controllers we used in our tests.
The HL6905TK has aclear screen that
provides excellent brightness but generated sharp reflections and was hard to
use in bright light. Unlike the D1187A, it
has an additional switch for selecting internal (sync on green) or external sync
signals.
While the display showed excellent
contrast and was generally agood performer, we noticed some nonuniform
horizontal lines that round toward the
edges of the display. The disturbance was
visible only at low light levels, however.
Nanao FlexScan Model 9500: The
FlexScan's wide-ranging input frequencies and top-of-the-line 1280 by 1024
resolution make it suitable for almost any
PC application. Handy front-panel controls and atilt-and-swivel base contribute
to asimple setup and make adjustments
easy (see photo 3). But premium performance carries a premium price—the
FlexScan sells for $3999.

C

hoosing
the right monitor
depends heavily on
your application.

Input frequencies range from 31.5
kHz to 78 kHz, with afew gaps between
the three multiscanning channels. There
are no channel presets, as with the
HL6905TK and the D1187A, but frontpanel knobs for position and size provide
quick picture adjustments. The front
panel also includes degaussing and
power switches. For fine-tuning, there
are signal attenuation and convergence
adjustment knobs on the back. Input is
through five BNC connectors; there are
also corresponding output BNC jacks for
the red, green, and blue analog signals.

13.9639,6.6804

feloCAD
Se1.6,
BLOCKS
DIM:
DISPLAY
DIVAI
EDIT
INQUIRY
LAYER:
SETTINGS
PLOT
UCS:
UTILITY
3D
ASMADE
SAUE,

Photo 3: The Nanao FlexScan gave the best overall performance in the color
monitor category.

The antireflection CRT produced almost no glare, even in bright light. Contrast was excellent—almost as good as
the 13-inch Compaq monitor we used for
comparison. While the monitor worked
fine with all our analog controllers, it
showed one compatibility problem when
using AutoCAD and the Artist 12 board:
The display had ahigh background green
level, giving the picture a strong green
tint. Disconnecting the external sync input fixed the problem. The problem
didn't show up with any other combination of application and adapter that we
tried.
NEC MultiSync XL: As the extra-large
version of the original multiscanning
monitor, NEC's $3195 MultiSync XL
comes from a line with an outstanding
reputation. This unit deserves the praise:
It's easy to configure and easy to use.
Also, it provides excellent color contrast.
There are two types of input connector, BNC and d-sub. The 9-pin d-sub
socket limits the bandwidth to 65 MHz,
but it can be used for TTL or analog inputs. When in TTL mode, you can select
monochrome text or color graphics and
set the colors, much as you can on the
HL6905TK. Positioning switches are
hidden behind apanel on the front of the
monitor, and adegaussing button is positioned underneath the unit. The package
includes atilt/swivel base.
Colors are on par with the 13-inch
Compaq VGA. Contrast is also better
than average: It gives the MultiSync XL
less of awashed-out image than most of
the other large-screen devices. The monitor works with EGA, VGA, and NEC
MultiSync adapters. The one problem we
had came when we used the MultiSync
XL close to the Compaq monitor—the
MultiSync XL's screen showed unacceptable flicker when the displays were
less than 2feet apart.
The Best of the Biggest
Choosing the right large-screen monitor
depends heavily on your application. For
pure desktop publishing work, the monochrome monitors deliver impressive resolution and full-page displays for less
money. For dedicated CAD work, the
Chugai Cadvision CPD-2040 offers
some impressive specifications. The
NEC MultiSync XL still sets the standard for flexibility and ease of use.
Three of these monitors, though, stand
out on both our subjective and objective
tests: the Hewlett-Packard D1187A, the
Mitsubishi Diamond Scan HL6905TK,
and the Nanao FlexScan Model 9500.
The HL6905TK offers 1280 by 1024
continued
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MAXXICAD
• Model mode (3D) or picture mode (2D)
selectable at any time
• Optional "pop-up" icon or text command
structure
• A dynamic on screen example available for
each of 200 + commands
• Displays up to 14 active views
simultaneously
• Dynamic rotation and translation of views

• Modification of entities
• Complex surfaces
• Dimensioning and tolerancing includes 18
options
• Multiple utility commands available during
sessions
• Efficient file storage, security, back-up and
recovery
• Three levels of documentation
• 24 hour telephone availability

"Maxxicadd stands as one of the most
promising CAD products in today's market."
"Maxxicadd's remarkably simple user
interface and on-line animated help facility
is adealer's dream come true. Within aday,
any dealer (or, for that matter, user) can
learn enough of the package to be giving
demonstrations."
-Reprinted from Computer Graphics Today, August, 1988

"Engineering Tools For The Twenty First Century"
Call toll- free for more information and
a demonstration disk.
1-800-628-2828, Ext. 923
COMPUTER RESOURCE TECHNOLOGY CORP

Circle 65 on Reader Service Card

2164 East Broadway Road, Suite 310

Tempe, Arizona 85282

(602) 921-9638
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Computers For
The Blind
Talking computers give
blind and visually
impaired people access
to electronic
information. The
question is how and
how much?
The answers can be
found in " The Second
Beginner's Guide to
Personal Computers for
the Blind and Visually
Impaired" published by
the National Braille
Press. This
comprehensive book
contains a Buyer's
Guide to talking
microcomputers and
large print display
processors. More
importantly it includes
reviews, written by
blind users, of software
that works with
speech.
This invaluable
resource book offers
details on training
programs in computer
applications for the
blind, and other useful
information on how to
buy and use special
equipment.
Send orders to:
National Braille Press Inc.
88 St. Stephen Street
Boston, MA 02115
(617) 266-6160
$12.95 for braille or cassette, $ 14.95 for
print. ($3extra for UPS shipping)
NBP is a nonprofit braille printing and
publishing house.
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Company Information
Chugai Boyeki America
55 Mall Dr.
Commack, NY 11725
(800) 422-6707
Inquiry 1027.

Intecolor Corp.
2150 Boggs Rd.
Duluth, GA 30136
(404) 623-9145
Inquiry 1033.

Colorgraphic
Communications Corp.
5388 New Peachtree Rd.
Atlanta, GA 30341
(404) 455-3921
Inquiry 1028.

Microvitec, Inc.
1943 Providence Court
Airport Perimeter
Business Center
College Park, GA 30337
(404) 991-2246
Inquiry 1034.

Cornerstone Technology
1883 Ringwood Ave.
San Jose, CA 95131
(408) 279-1600
Inquiry 1029.
Electrohome, Ltd.
809 Wellington St. N
Kitchener, Ontario
Canada N2G 4J6
(519) 744-7111
Inquiry 1030.
Elite Business Applications
4201 Remo Crescent Dr.
Bensalem, PA 19020
(215) 639-9567
Inquiry 1031.
Hewlett-Packard
Customer Information Center
19310 Prune Ridge Ave.
Cupertino, CA 95014
(800) 752-0900
Inquiry 1032.

resolution, low blooming, consistent spot
size from center to corner, and adequate
voltage regulation. A broad scan range
provides excellent compatibility. Only
excessive variance and a hefty price tag
hold it back.
The D1 187A hangs near the top of the
pack on almost every test we performed.
It boasts the lowest spot size at center
screen, and only the FlexScan posts a
better corner spot size. Furthermore, its
impressive spot size is not degraded at
high intensity or when moving from center to corner. Variance measurements are
within acceptable limits, and it scores
well on both convergence tests. Round
this off with 1280 by 1024 resolution and
the best voltage regulation of the group,
and you have a monitor that's hard to
beat. Depending on how Hewlett-Pack-

Mitsubishi Electronics
America, Inc.
991 Knox St.
Torrance, CA 90502
(213) 515-3993
Inquiry 1035.
Nanao USA Corp.
23510 Telo St., Suite 5
Torrance, CA 90505
(213) 325-5202
Inquiry 1036.
NEC Home Electronics
(U.S.A.), Inc.
Personal Computer
Products Division
1255 Michael Dr.
Wood Dale, IL 60191
(312) 860-9500
Inquiry 1037.

ard prices this model, it may deserve a
close look.
At $3999, the FlexScan was the most
expensive monitor we tested. Not surprisingly, it was also among the best, attaining top-of-the-line status for every
specification and every test. It boasts
1280 by 1024 resolution, extremely versatile scanning frequencies, fine spot
size, the lowest blooming of the bunch,
the least amount of change from center to
corner, the best marks on all three variance tests, consistently low misconvergence error, and excellent voltage regulation. If you want the best, pay the price;
because without adoubt, this is it. •
Steve Apiki and Stanford Diehl are BYTE
Lab testing editors. They can be reached
on BIX as "apiki" and "sdiehl."
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Version 1.1 Redefines
Desktop Publishing—Again

It's Awkward to Work on aLandscape Monitor...When Your Document is Portrait
PPVs Versatile MultiView Monitor with GrafixPro
Gives You the Best of Both Views

MultiView Monitor Features

GrafixPro Features

• Full- page, Multi-scan capabilities

VGA compatibility. High resolution. Full- page display. Now
you can have it all . at aremarkable low price . . . with
the new MultiView Monitor. When you add GrafixPro —
PPL's VGA register level compatible controller board — you
get 512K display memory and the ability to support
landscape or portrait views on the same screen! So from
publishing to spread sheets, you no longer have to switch
between two monitors. You can do it all with the MultiView
monitor and GrafixPro VGA controller board.

• Supports CGA, EGA, MDA, Hercules and VGA graphic
standards

la High resolution with 512K display memory
• Includes display drivers for Windows, GEM, Ventura, AutoCad, Lotus
1-2-3 & WordPerfect 5.0
• Supports MDA, CGA, EGA and VGA monitors
• Text modes include 132, 100, 80 and 40 columns
• Works with IBM PC/ATs and compatibles

• Analog and Digital (TTL) signal inputs
II High- resolution landscape ( 1024 x768) or portrait (800 x
1000) modes with automatic screen size adjustment
• Paper white 15" screen
• $395 list price

For more information, call Today!
Ils n nptatod 5rooleacd5
Inanatend Iwner. add.. fem. Ifovfoort norope. 5531oontori el awed,( doom'« 64Mn
Lae I7 1n e ',Mond 'redo. of Ida IkakatToone ( woe." WedPeolort 50ne
,
adv.
Woodhohd Came«

1-609-924-1153

Ext. 19

mewed trodooneA04 Ded lam* lon 54onwo nomewed tmelemori d We, ( o,,.4.. Added noavverod oedema, el Ado0.1.
no
d
C...1...

III $595 list price
Don't settle for less than what you need and don't
pay more to get it. Get the whole picture with the
GrafixPro Board and MultiView Monitor from PPL.

Frj

PRINCETON
PUBLISHING LABS

Advanced Electronic Publishing Hardware
19 Wall Street, Princeton, New Jersey 08540

Circle 207 on Reader Service Card

FLEXSCAN 9070S, PC Hi-Res
That Looks Like a Million.
The FLEXSCAN 9070 Multiple Scan
monitor is of course compatible with
other multi- scans, but includes
improvements that will give you the
professional edge which is the mark
of a good investment.
You can extend your multi- scan range
from 20kHz to 50kHz in practical terms.
This means that, at the 48-50 kHz
range, you can make use of PC
CAD/CAE capabilities at a resolution
of up to 1024 dots X 768 lines.
The FLEXSCAN 9070 takes advantage
of non- interlace high resolution signal
as high as 1024 X 768 to provide you
with a flicker free display at much

MAO er1,.

brightness. You can also use the

11=111

9070 with IBM PS/2 or VGA

ealgeleeeelenegeffiffleffeeet

compatible boards at a high resolution
mode like 800 x600 and 1024

X

768

(non- interlace).
The FLEXSCAN 9070 provides a
16- inch screen, large enough for

1024 dots X 768 lines Graphics ( Non- interlace)
AutoCAD

CAD/CAE and 3-D projections, yet
small enough to fit comfortably into
your home work space.

Also, for your convenience, all
controls and switches, including the
alternate video input, are located
within easy reach on the front panel.
The FLEXSCAN 9070 is compatible
with a wide range of IBM, Apple, and

FLEXSCAN'
MODEL

9070S

• IBM VGA(PS/2), 8514/A, PGC, EGA
compatible and CAD/CAE use.
•Apple Mac. II and SuperMac Spectrum

other products, allow you to use

compatible

all of today's poelar programs--- at

•Max. 1280 dots X 800 lines high resolution

a resolution that looks like a million.

•1024 dots X 768 lines display on
Non- Interlace signal delivers flicker- free
high -res graphics
• 20kHz to 50kHz horizontal scan automatic
adjustment. 50Hz to 80Hz vertical scan
automatic adjustment
•16 inch, 0.31mm dot pitch and newly
developed XF(Extended Field) Gun to
obtain both brightness and sharp focus.
•Front mounted controls including the input
signal select switch between 2 video input.
•Selecting white or Amber displays colored
application in shades of gray or amber
•Tilt- Swivel stand standard

NANAOR
NANAO USA CORPORATION
23510 TELO AVE,SUITE 5 TORRANCE, CA 90505
PHONE ( 213) 325-5202 FAX ( 213) 530-1679

Specifications are subject to change without notice.
APPLE. Macplosh 11 are registered trademarks of A.le Computers Inc ARTIST ARTIST IPl. ARTIST 10 ARTIST 10/16 re n MemeMs A Cannol Systems In, IBM
PC AT AT and PS, re ,Bydfler. tf ...MAI. Le International Business Machines Corporation SuperMac p a trademark or So... Technology StmerEGA MRes
SuperVGA TM S

TVG*II,OoAATllR10pkN of Genoa System Corporation Orchid Designer VGA Orchid

0/ch. Technology

Par.. VGA Professional Card Paradise VGA Plus Ceed and Aulosent. EGA ate emanated, af Pared. Svsterna Inc

register/. trademark of Pea/Ilse Systems Im

VEGA Detum a. VEGA VGA are trademarks of Video

[Maid.

.ven Inc

1Aetheus is a register.

Par.» Systems is a
A Met.. Comm..

P
Eaea,A VT lmagrePh Comm.. AutoCAD p a mg's.,d tr.erriant of A..e. VV GEM is a fetes... aClerli. VT Modal ReStieCh Inc
I 2 3 am registered tragernarkS Al Lotus Development Comm.. SigmaVGA 0. SmmaEGA are grade/melts ol Sigma oe , e.

Lat. TM

CORPORKDON SANGO is a fegistered tr.ernadt of NANAO CORPORATION
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Circle 183 on Reader Service Card (DEALERS: 184)

SYSTEM REVIEW

Laptop
Dilemma
machine with an EGA-compatible plasma display, a 12.5- MHz 80286, and an
unusual keyboard that supports aFrench
character set.

Choosing between
the Compaq SLT/286
and the Ogivar 286
means defining
your needs
Jeff Holtzman

The Compaq SLT/286 ( left) and the Ogivar 286.

The Basics
The SLT/286 comes in two configurations: the Model 20 ($5399) and the
Model 40 ($5999). The two machines are
identical except for the hard disk drives20-megabyte and 40-megabyte, respectively. Both drives have average access
times under 30 milliseconds and 1-to- 1
interleaving. You can upgrade aModel
20 to the larger drive, but it'll cost you
$1399, more than twice the difference in
price between the Models 20 and 40.
Both Compaq models include as standard equipment a1.44-megabyte floppy
disk drive; 640K bytes of memory; a
serial port; aparallel port; ports for an
external VGA monitor, external floppy
disk drive or tape backup unit, external
keyboard, and external numeric keypad;
and a special port that allows the
aptop computers appear to be diSLT/286 to dock with adesktop expanverging into two groups. The
sion chassis. The machine runs at either
first group, typified by the
8or 12 MHz, keyboard-selectable.
Compaq SLT/286, offers batCompaq says that the expansion chastery power for computing wherever you
sis provides two standard 16-bit slots, as
are. The second group, including the
well as connectors for a standard VGA
Ogivar 286, is constrained by the need
monitor, an Enhanced keyboard, and a
for AC power but usually offers an improved display using aplasma or electro- printer. Unfortunately, the expansion
chassis was not available for this review.
luminescent screen.
Compaq also offers several internal
Compaq's new SLT/286 combines a
expansion options: a second serial port
VGA-compatible backlit supertwist LCD
or a2400-bps Hayes-compatible modem;
screen, a12-MHz 80C286, adecent keyup to 3megabytes of memory, which can
board, afast hard disk drive, expandabilbe configured as either extended or exity, ease of servicing, and intelligent
panded (EMS 3.2) memory; and amath
energy management. It's all packed into
coprocessor, either an 8-MHz 80287 or a
adiminutive case that occupies about as
12-MHz 80C287. Compaq has adapted
much space as two IBM Technical Referits version of OS/2 1.0 Standard Edition
ence manuals and weighs about as much
for the SLT/286.
as three bricks. Its only flaw is its cost,
The 1-megabyte memory boards meawhich approaches the five-digit mark for
sure about 3V2 by 14 inches and are popafully expanded configuration.
ulated on both sides with surface-mount
Ogivar's 286 is amore traditional entry. From adistance, the machine bears a chips. The boards plug into asmall edge
connector that provides the sole mechanstrong resemblance to Toshiba's 13100
continued
and 15100 series. It's an AC-power-only
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Compaq SLT/286

Ogivar 286

Company
Compaq Computer Corp.
20555 FM 149
P.O. Box 692000
Houston, TX 77269
(713) 370-0670

Company
Ogivar Technologies, Inc.
7200 Route Transcanadienne
Ville Saint-Laurent
Quebec, Canada H4T 1A3
(514) 737-3340

Components
Processor: 12- MHz 80C286; socket for
12- MHz 80C287 or 8- MHz 80287
Memory: 640K bytes, expandable to
3.6 megabytes
Mass storage: 1.44-megabyte floppy
disk drive; 20-megabyte ( Model 20) or 40megabyte (Model 40) hard disk drive
Display: 10- inch diagonal VGAcompatible backlit supertwist LCD
Keyboard: 82 keys
I/O interfaces: DB-9 RS-232C port; DB25 parallel port; VGA port; DB-37 external
disk or tape port; expansion chassis
port; external keypad connector

Components
Processor: 12.5- MHz 80286; socket for
80287 coprocessor
Memory: 640K bytes, expandable to
4.6 megabytes
Mass storage: 720K- byte 31
/2
inch
floppy disk drive: 40- megabyte hard disk
drive
Display: 10- inch diagonal EGAcompatible plasma
Keyboard: 84 keys
I/O interfaces: DB-9 RS-232C port; DB25 parallel port; EGA port; external disk
port; one expansion slot

Size
41
/
8 x8
2 x 13 1
/
1
/
2 inches; 14 pounds
Software
Includes setup, disk cache, and
expanded memory driver
Documentation
Getting Started; System Overview;
Keyboard User's Reference; User
Programs Reference; 12- MHz 80C287
Coprocessor Installation Guide; External
Storage Module User's Guide;
Asynchronous Communications Board
Installation Guide; Mass Storage Device
Installation Guide; Quick Reference
Guide
Price
Model 20: $5399
Model 40: $5999
System as reviewed: $8316
Inquiry 852.

ical support. With the cover in place, it's
impossible for amodule to pop out of a
slot.
My review machine ( valued at slightly
more than $8000) was aModel 40 with
the internal modem, 2 megabytes of expansion memory, and no math coprocessor. Compaq also supplied acopy of
MS-DOS 3.31.
During the course of testing, the original machine developed problems with
the display memory, so Compaq sent a
replacement Model 20. Idisassembled
both machines, swapped hard disk
drives, and transferred the modem and
memory boards over to the new machine.
In that way Ifound out that servicing the
SLT/286 is asnap.
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Size
4x 14 x 13 inches; 14 pounds
Software
MS-DOS 33, Fastwire II
Documentation
User's Guide; MS-DOS User's Guide
Price
System as reviewed: $4995
Inquiry 853.

detachable keyboard. You can use the
machine without removing the keyboard,
but its height above the desk makes this
uncomfortable. The rechargeable battery, which weighs about 2pounds, is located beneath the keyboard; two latches
allow you to change batteries quickly.
The floppy disk drive is on the left, the
carrying handle is in the middle, and a
second drive bay is on the right. The
power switch and power input jack are located on the left side of the machine; the
modem (or second serial) port is located
on the right. All six external ports are located on the rear; unlike some laptops,
the SLT/286 has aflip-down cover that
protects the ports from the elements.
Unlike many laptops, the SLT's carrying handle is positioned so that the machine does not hang awkwardly to one
side when you're carrying it. Beneath the
handle is a standby-power push button
and several LEDs: a power indicator,
separate hard disk and floppy disk drive
activity indicators, and alow-power indicator. The floppy drive indicator turns
orange when a 720K-byte disk is being
accessed, and green for a1.44-megabyte
disk. The power and low-battery indicators flash at various rates and in various
combinations when the SLT/286 is in
standby mode or when the battery starts
to run down.
The SLT/286 weighs 14 pounds; the
rechargeable battery accounts for 2
pounds. The external AC adapter adds
another 2 pounds. In contrast, aTandy
Model 100 with power pack and spare
batteries weighs less than 3 pounds.
Using the SLT/286 on your lap or carrying it for long distances will try you
physically.

Ogivar Features
On the outside, the Ogivar 286 bears a
strong resemblance to Toshiba's ACpowered machines. The case features a
The standard configuration of the
clamshell design in black plastic. The
Ogivar 286 ($4995) includes a40-megafloppy disk drive is mounted on the right
byte hard disk drive, a 720K-byte 31
2 /
side, the hard disk drive is mounted on
inch floppy disk drive, 640K bytes of
the left within the case, and asmall fan
RAM, MS-DOS 3.3, and a copy of
located at the rear cools the internal
Fastwire II, a file transfer utility. Opcomponents.
tions include an expansion chassis, an
The machine comes standard with
external floppy disk drive, modems, a 640K bytes of memory, serial and paralbattery pack/auto power adapter, and exlel ports, and aport for an external disk
pansion memory. The motherboard can
drive. In addition, the machine has one
hold as much as 2.6 megabytes of memproprietary expansion slot; currently,
ory; an expansion slot can hold an addiOgivar sells a2400-bps modem, 1-megational 2megabytes.
byte and 2-megabyte memory cards, and
an interface to an external expansion
Compaq Features
chassis. The expansion chassis can acThe SLT/286 is innovative. It has amodicept one standard 16-bit expansion card.
fied clamshell design, and the display
Ogivar also sells an external battery pack
screen tilts up from the rear to reveal the
continued

Compaq SLT/286, Ogivar 286
Compaq SLT/286

APPLICATION- LEVEL PERFORMANCE
Ogivar
WORD PROCESSING Compaq
Med./Large Med./Large
XyWrite III+ 3.52
15
Load (large)
:13
.05/:34
:05/:36
Word count
:081:31
:081:31
Search/replace
End of documert
:02/:19
:03/:19
12/:12
:12/:12
Block move
Spelling check
:15/1:49
:15/1:55
Microsoft Word 4.0
:23
Forward delete
:23
Aldus PageMaker 1.0a
:20
Load document
:10
:41
Change/bold
:40
:31
Align right
:29
:28
:25
Cut 10 pages
:07
:07
Place graphic
Print to file
2:42
2:48
Index:

1.77

SPREADSHEET
Compaq
Lotus 1-2-3 2.01
Block copy
: 06
Recalc
: 03
Load Monte Carlo : 23
Recalc Monte Carlo : 12
Load rlarge3 : 06
Recalc rlarge3
: 02
Recalc Goal- seek
: 06
Microsoft Excel 2.0
Fill right
: 09
Undo fill
3:27
Recalc
: 01
Load rlarge3 : 38
Recalc rlarge3 : 02

1.75
Ogivar
:05
:02
:24
:11
:06
:02
:05
:09
3:14
:03
:38
:02

Compaq Clear

DATABASE
dBASE III+ 1.1
Copy
Index
List
Append
Delete
Pack
Count
Sort
O Index:

1.67

1:09
:08
1:07
2:16
:02
1:47
:05
1:04

: 55
: 21
1:53
1:57
:03
1:38
: 18
1:24

1.95

1.34

SCIENTIFIC/ENGINEERING Compaq Ogivar
AutoCAD 2.52
Load SoftWest
3:41
3:40
Regen SoftWest
3:26
3:25
Load StPauls
1:03
1:01
Regen StPauls
: 58
: 54
Hide/redraw
49:19
46:07
STATA 1.5
Graphics
1:38
1:57
ANOVA
: 59 : 57
MathCAD 2.0
IFS 800 pts.
2:02
1:54
FFT/IFFT 1024 pts.
2:26
2:16
0.61

Index:
COMPILERS
Microsoft C 5.0
XLisp compile
Turbo Pascal 4.0
Pascal Scon-pile
II Index:

Index:

Compaq
6:08

7:C3

:06

:07

1.69

1.45

1.63

1.59

1.70

FLOATING POINT
Compaq Ogivar
Math
N/A
N/A
Error 2
Sine(x)
N/A
N/A
Error
ex
N/A
N'A
Error
Ci Index:

N/A

*

Zenith SupersPort 286

6.4

IBM PS/2 Model 50

6.3

IBM PC AT

5

Wore
Processing
7.7
6.8

Spreadsheet

1:=1

Database

Ogivar

Scientific/
Engineering

Comp ers
'Cumulative application ndrex Graphs are
baseid on indexes at left and show relative
performance.

Compaq SLT/286

LOW-LEVEL PERFORMANCE'

MI Index:

Ogivar 2866.8

0.62

All times are in minotes.seconds. Indexes show relative performance: for all indexes. an 8- MHz IBM PC AT = 1

CPU
Cc mpaq Ogivar
Matrix
7.74
7.27
String Move
Bytewide
53.88 50.22
Word-wide:
Odd-bnd. 53.88 50.24
Even-bnd 26.97 25.12
Sieve
49.27 46.12
Sort
38.94 36.29

7.7*

DISK I/O
Compaq Ogivar
Hard Seek 3
Outer i
,eck
3.33
3.31
Inner !rack
3.35
3.33
Half platter
9.05
9.98
Full platter
10.10
16.65
Average
6.46
8.32
DOS Seek
1-se.:tor
13.30
15.05
32 sector
19.99
61.09
File 1/04
0.21
Seek
0.21
Read
0.61
0.80
Write
1.06
1.06
1-megabyte
Write
4.14
7.96
Read
3.48
7.42
O Index:

1.77

1.19

N/A

N/A -Not appliceble.
All times are in seconds. Figures were generated using the 8088/8086
versions ( 1.1) at Small-C.
7 The errors for Floating Point indicate the difference between expected and
actual values, correct to 10 digits or rounded to 2digits.
Times reported by the Hard Seek and DOS Seek are for multiple seek
operations (number of seeks performed currently set to 100).
Read and writE times for File I/0 are in seconds oer 64K bytes.
For the Livermore Loops and Dhrystcrus tests on ,y, higher numbers mean
faster performe.nce.

VIDEO
Compaq Wear
Text
Mode 0
5.97
7.21
Mode 1
5.93
7.20
Mode 2
5.87
6.98
Mode 3
5.88
6.96
Mode 7
N/A
N/A
Graphics
CGA:
Mode 4
3.46
329
Mode 5
3.46
3.29
Mode 6
3.68
3.50
EGA:
Mode 13
5.73
505
Mode 14
6.28
5.60
Moce 15
N/A
N/A
Moae 16
6.30
5.57
VGA:
Mode 18
6.61
N/A
Mode 19
3.79
N/A
Hercules
N/A
N/A

II Index:

1.43

Ogivar 286

Zenith SupersPon 286

IBM PS/2 Mocel 50

IBM PC A-

1.38

E

CPU
CONVENTIONAL
BENCHMARKS
Compaq Ogivar
LINPACK
4111.12 1815.61
Livermore Loops5
(MFLOPS)
N/A
0.01
Dhryeone (MS C 5.0)
(Dh-y/sec)
2557
2750

o

FPU
Disk

V,cfeo

For afull description of all the benchmarks. see " Introducing the New BYTE Benchmarks.' June 1988 BYTE
MARCH 1989 • BYT E
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Circle 58 on Reader Service Card

REVIEW

Compact Disk Products, Inc.

LAPTOP DILEMMA

CD-ROM/WORM
ALL PRODUCTS, LOWEST PRICES, EXPERT ADVICE

INTRODUCTORY OFFERS
M thyour che
rograr
s eerence Library (Microsoft).
- McGraw Hi Science end Techricel Reference Set . . .
- Grofer Electronic Encycicçedia
- Microsoft Bookshelf ir PC-SG Itrery.

MilE
- LIa

of:
. $995
. $920
$995
$895

CD-ROM SOFTWARE
Oxford Bel) Octiortry
Ela $ 945
Comstock Stock Photography On CO . . . iiin . . , $ 445
Eduzorp %tic Oarrein/Shareware for the Mac
CHO $ 179
The New Grolier Electronic Encyclopedia
$ 359
McGraw IA cc Bookshelf or PG5G ( Add $ 25 for McGraw 1 . $ 269
The Bble Lbrary
$495
Krk-Othmer Ercyclocedia of Cnerrice Technobgy
$945
Registry of Mass Spectral Data
$2655
Gemison US. Atbs a-d Mecifficer
$795
TOLL FREE ORDER LINE • 800—MEGABYTe ( 634-2298)

CD-ROM and WORM DR/YES
Hitachi 1503S External CD-ROM Drive with Audio
$729
15035 with Digital Audio Output and CO-Capture
$1229
Hitachi 35[XIS Interns' 1/2 Height CD-ROM Drive w/Audio . $719
NEC Intersect CO- ROM Drives for the Apple/Mac . . .
CALL
Maxtcr BOO MB WORM Drive
$3999
Portable 286 with CO-ROM Drive and Hard Disk
CALL

CD-Pby ($89)

Pcp-Lo utity that penes awr to pey al ado CDs cn Fitachl
ail cartetble drives Outout to headchcres ir refer.
(
S149) SErre featares as CD-Per pis tire & icy to name two
ports on or ado ir) ad xr beawen them
CD-AudbFie mien Pearetcary creates database records of al yar &do CDs
Aboe rou to store a metered pe, seq_erce fir each dat
Autcmato rectorate-1of COs Creates DBace CŒMettle recoils

CD-Play6ampler

'
Cop

Compact disk Products
223 E. 8551 St
New Yet. NY '032f3
Tel 22737-5400
Fax 212-737-8289
Ccnuserve 75530.214

INTERNATIONAL ORDERS A SPECIALTY
IncerneUceel Agents
UNted KhOorn
CROd - Ned Manor Farm
%%Intend» Neer Salisbury
Wills
SP5 ISE
lel. 0980-662803

LIP ruée offers:

Ccralthj Servtes

Austrells
145 MMus dud

Cg. LS fiT Nat

Kelm. VIctorle 3131
01=31 St.179;15
Tel 03-1317-5B33 I satin

People are talking about us.
When professional FORTRAN programmers develop or port
large programs they use Lahey's F77L-EM/32 and F77L-EM/16,
PC Magazine's 1988 Technical Excellence Award Winners.
F77L EM/32 is afast 32- bit protected- mode compiler that

accesses up to 4gigabytes of memory on 80386s. F77L-EM/16
gives 80286 users the power to create 15 megabyte programs.
These protected- mode FORTRANS include the features that
have made them, and our F77L and Lahey Personal
FORTRAN, market leaders: full ANSI 77 Standard, VAX and
IBM VS extensions, fast compilation, comprehensive
diagnostics, and apowerful debugger.

APID
FYYL41•11
C06114,11•

reel
4

When people talk about FORTRAN
the name mentioned most often is

Lahey

Contact us to discuss our products and your needs. ( 800) 548 4778
Laney Computer Systems, Inc. P.O. Box 6091, Incline Village, NV 89450
Tel: ( 702) 831-2500 FAX: ( 702) 831-8123 Tlx: 9102401256
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Circle 145 on Reader Service Card

that can power the unit for about 50
minutes.
The motherboard can hold as much as
2.6 megabytes of memory. Machines
sold with less than the maximum are not
field-upgradable; you must return the
machine to the factory. Alternatively,
you can install a 1-megabyte or 2-megabyte expansion card, but this means you
give up use of the expansion slot.
The carrying handle runs the full
length of the machine and is comfortable
if you don't have to carry the computer
for an extended length of time. An optional carrying case is available. Like the
SLT/286, the Ogivar 286 weighs in at 14
pounds.
LCD versus Plasma
The SLT/286 display measures 10 inches
diagonally and has the standard contrast
and brightness controls. Attaining asuitable display angle is easy because the
hinge rotates smoothly through a full
180 degrees. The surface of the display is
highly reflective, so glare could be a
problem; however, its smooth rotation
makes it easy to compensate.
You can set the SLT/286 up to display
dark characters on alight background or
light characters on a dark background.
The default is light on dark; unfortunately, there is no simple way to alter the
default values without going through the
setup program and rebooting. The machine does not provide any warning if
you close the display without turning off
the power.
The color of the display resembles tiedyed denim; intensity varies in different
portions of the screen. You can compensate for ( but not eliminate) those variations using the contrast and intensity controls. Although noticeable, the problem
is not hard on the eyes.
Compaq supplies autility for mapping
colors to intensities; the program can be
used from the command line or loaded as
aTSR program. Although no commercial software presently supports it, the
SLT/286 can display 16 shades in aCGAstyle 320- by 200-pixel mode. However,
only eight shades are available in the
high-resolution VGA modes.
The SLT/286 has an external analog
VGA port that drove an NEC MultiSync
monitor without problems. A pair of hotkey combinations let you switch between
the LCD and the external monitor.
The Ogivar plasma display measures
10 inches diagonally and is quite legible,
with a resolution of 640 by 400 pixels.
Basically, it provides EGA compatibility; the 50 extra scan lines (standard
continued
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es! the Phenomenal VGAWONDER does it all at IBM Hardware level
compatibility with automatic monitor detect and no dip switches or
jumpers to set. A HOT CARD for the 286/386 POWER USER with AUTO
BUS DETECT for 8or 16 bit slots, running with a16 bit datapath with
1:1 interleave. 100% IBM HARDWARE LEVEL COMPATIBILITY means
that ALL software and operating systems designed for IBM systems will
run. 1024 WILL BE DISPLAYED IN COLOR ON STANDARD MULTIFREQUENCY MONITORS. Although these features are expected from
ATI they are NOT AVAILABLE from other manufacturers. EGA on all
monitors including RGB & TTL means aperfect card for
INC
networks. MOUSE ON BOARD! ATI built the mouse right
in to this one, why not? No extra charge! VGAWONDER
is available in bol h512K and 256K Versions. Ask your
dealer for more information.

TECHNOLOGIES INC.
Technology you can Trust.
All Technologies Inc
3761 Victoria Park Ave . Scarborough. Ontario
Carrada M1W 3S2 Tale, 06-966640 ( ATI TOR)
Tel ( 416) 756-0718 Fax. ( 416) 756-0720
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Which
computer
publication
do you find
most useful?
According to 5,600
COMDEX/Fall
attendees polled
at the show,
BYTE is the
most useful!
31%

BYTE

PC
Mag

PC
Week

Into
World

PC
World

PC Computer Any
Tech
World
Mac
Mag

W

eare not machine-specific. The
growing trend towards the use of
more than one microcomputer
standard requires apublication which
covers them all. There's only one.
BYTE. And as the trend continues, the
need for machine-specific magazines
diminishes. Go with the trend—go with
BYTE!

EVTE Lñl
One Phoenix Mill Lane

Peterborough, NH 03458

EGA has 350 lines) provide greater vertical character separation, which enhances
readability. The extra lines also allow
for underlined text (standard EGAs do
not provide the underline attribute). The
Ogivar 286 has an external EGA port;
unfortunately, the underline attribute
does not show up on an external monitor,
contrary to what the user's guide states.
On-screen text can appear " normal"
(with low and high intensity, as used by
an application), low intensity only, high
intensity only, or swapped (low is high,
and vice versa). You control those attributes from the keyboard and define default values using the setup program.
The plasma display has no gray scaling, so applications that run in color must
map colors to pixels that are either on or
off. Ogivar supplies two programs that
allow palette mapping. Both of these programs can be loaded as TSRs; you can
pop up one at any time—even over graphics programs—to map colors interactively.
With the other, you specify the color
mapping on the command line, and when
you press ahot key, the display hardware
is reprogrammed to force that mapping.
This capability is useful after loading an
application that sets its own colors.
Two other utilities let you vary the
number of screen lines. One limits the
screen to 350 scan lines. That's useful,
because when all 400 lines are used in
graphics modes, images designed for
350-line EGA resolution are stretched
vertically. A circle, for example, looks
like an ellipse standing on end. A corresponding utility restores full 400-line
resolution.
A push button in the display lets you
blank the screen at any time, but the button's value is questionable: The screen
remains blank only as long as the button
is pressed. The machine does not automatically shut off when you close the
cover with the power on.
Removable Keyboard
The SLT/286's 82-key removable keyboard is about three-fourths of an inch
thick and quite light ( 11
/ pounds). It has
2
rubber nonskid feet and levers for propping the keyboard up. However, the
levers have only a single latch position
that raises the keyboard to asteeper than
usual angle. Hence, keys in the rows farthest from the palms are higher than
usual. As with the display, the problem is
not severe. However, in the propped position, the keyboard blocks the floppy
disk drive when the keyboard abuts the
system unit.
All keys have asatisfying feel and an
continued
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NOW AVAILABLE!
New TVGA-8, 8- bit card!

TATUPIG

In Southern California: ( 213) 979-7055
In Northern California: ( 408) 435-0140
Outside California: ( 800) 421-2929
Tatung Company of America, Inc.
2850 El Presidio Street, Long Beach, CA 90810
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electronic click. The Num Lock, Caps
Lock, and Scroll Lock keys each have an
LED. The keys themselves are full-size,
except for the Fn key and the arrow keys.
Although the keys' spatial arrangement
is intuitive, their small size makes them
hard to use. In addition, Ioccasionally
bumped the left arrow key with the right
side of my right hand.
Unfortunately, the Control key was
moved from its normal position (on Enhanced keyboards) beneath the Caps

Lock key to apoint below the A key. The
result is that you must curve the little finger of your left hand inward, beneath the
palm, rather than outward. It's not impossible to adapt, but there's no excuse
for moving afrequently used key to yet
another position.
The keyboard also provides an embedded number pad beneath the 7, 8, and
9 keys. You access the embedded functions using the Fn key. The arrangement
is alittle confusing, because some keys

STOP

and compare our qualityand prices!
epee 0?nj_...
Om 5-fat-hehe 6r,t-p r
42+ Meg 12 MHz 286
EGA Color System

$1850

•Samsung 14" EGA Color Monitor
•12 MHz PC-AT Computer
•Baby AT Case with Key Lock, Turbo, Power and
Hard Drkire LEDs
•Everex Enhanced Auto Switch EGA Card 640 x480
•Intel 80286 CPU
•Multi-speed 6/8/10/12 MHz
•Keytronics 101 Enhanced Keyboard
•640k Memory Expandable to 1Meg
•203 Watt Power Supply
•Seagate Model ST251 42+ Meg Hard Disk Drive
•51
/"1.2 Meg Floppy Drive
4
•Western Digital 2Hard Disk and 2Floppy Controller
with Cables
•Serial/Parallel & Game Port
•80287 Math Co-Processor Slot

LI I : • II
LtJti.. II , " I
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•Complete Operations Manual
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With EGA Muttisync (Analog) 800 x560
With Monochrome + 40 Meg (ST-251)
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.i',', /
r

nee! t1.1

finhLi ''dtitsi,L:, VI

•One Year Warranty
•Clock, Calendar 6 Battery Backup
82045
$ 1495

288 18 MHz 0 Walt State Running at 21.0 MHz

42+ Meg 16 MHz 286
EGA Color System $2250

42+ Meg 20 MHz 386
EGA Color System
$ 2995

Same System as Above with the Following Differences: • Samsun g 14" EGA C°Ice Monitor
•Running at 21 MHz
• 20 MHz 0Warr State Computer
•Everex Enhanced Auto Switch EGA Card 640 x480
•0 Wait State
• AT Case with Key Lock, Turbo, Power and Hard Drive
•16 MHz PC-AT Computer
LEDs (Tower Case Available)
•Multi-speed 8/16 MHz
• Intel 386-20 CPU (not a386-16)
•Landmark Test of 21 MHz
• Keytronics 101 Enhanced Keyboard
•1Meg Memory Expandable to 8Meg
• 1Meg Memory
on the Motherboard
• 220 Watt Power Supply
•EMS 4.0
• Seagate Model ST251 42+ Meg Hard Disk Drive
•51
/"1.2 Meg Floppy Drive
4
With EGA Multisync (Analog) 800 x560
$2445 • Western Meal 2 Hard Disk and 2 Floppy Controller
With Monochrome + 40 Meg (ST-251)
BUBB
with Cables
•Serial/Parallel & Game Ports
•Math Co-Processor Slot
•Complete Operations Manual • One Year Warranty
DOS 3.3: $ 79 DOS 4.0: $ 109
•Clock, Calendar aBattery Backup
•EMS 4.0

All Systems Also Available with VGA

ieee, inc.
17120 DALLAS PARKWAY, SUITE 212
DALLAS, TEXAS 75248

With386-20 MHz EGA MultisynclAnalog)800 x560 .... $3190
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have four functions. For example, the 7
key normally generates 7and &, depending on whether a Shift key is pressed.
When you press Fn, the 7key generates 7
or Home, depending on the state of the
Num Lock key and the Shift keys. For
basic cursor movement, Ifound that
using Fn (with Num Lock off) and the
embedded keys is more efficient than
using the miniature cursor keys.
Another flaw is that, like the Control
key, the Fn key is much too small, and its
location is terrible. There's room for it
next to the Control key; since the Control
key is undersized anyway, why not put
the Fn key where you can reach it?
Bilingual Keyboard
Although the Ogivar 286 performs at
roughly the same level as the Compaq,
using it is difficult because of the keyboard's poor layout. For example, the Insert and Delete keys are inexplicably located to the left of the space bar. The
cursor keys are arranged in anonintuitive
shape that makes them nearly impossible
to use. An extra key ( backslash/vertical
bar) is located between Enter and the
quote key. PageUp and PageDown are located right by Enter, but End and Home
are in the function-key row. The function keys themselves are offset one position to the left from where they're normally located.
There is an embedded numeric keypad
bèneath the 7, 8, and 9keys; the indicators for Num Lock, Caps Lock, and
Scroll Lock are in arow beneath the tiltup display. Other indicators show the status of power, hard and floppy disk drive
access, and the " non-ASCII" key. The
latter indicates that the French character
set is active; asimilarly labeled key just
to the right of the space bar activates the
French mode. In this niode, pressing the
?key produces an ASCII character 130
and, with the Shift key, an ASCII 135.
You can create other accented characters with two keystrokes by pressing an
accent key followed by the desired vowel.
This feature is very handy if you work in
French; if you never do, and you don't
want to go into non-ASCII mode accidentally (alikely possibility due to the location of the non-ASCII key), you can disable the key using the ROM-based setup
program.
Disk Drives
The SLT/286 uses aCitizen floppy disk
drive and a Conner 40-megabyte hard
disk drive. Compaq rates the SLT/286's
hard disk drive as having a29-millisecond average access time; the Coretest recontinued
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BEST-286 PORTABLE

VTI-33 SYSTEM

10 MHZ 0 WAIT ( 12 MHZ Option)
512 K RAM
1.2 M. Floppy Drive
30 MB Hard Disk (Seagate 138 28ms)
200 W DC Fan Power Supply
Serial & Parallel
Non- Glare LCD Screen
Super Twist
Built- In Back Let
640 x 200 Dots
Weight 22 lbs
Padded Soft Carry Bag
Dimension 16" x 8" x 9"

O 8088-2 10 MHz

O 640 K RAM
CI 2 360K Floppy Drive
O Serial, Parallel Port
O Clock, Calender
3 AT Style Keyboard
O Build in Mono/Color Graphic
D

MONO MONITOR

• MS-DOS 3.3, GW Basic

$1600

COLOR SYSTEM

$749
$919

o
O
O
O
O
O
O
O
O

10 MHZ (
12 MHZ Optional)
512 K RAM
One 1.2 MB Floppy Drive
7 Expansion Slots
200 W DC Fan Power Supply
9" Dual Amber Screen
Mono or Color Graphic Card
Serial & Parallel Port
84 Key Soft Tough Key Board

$1115
BEST-88 PORTABLE $845

Completc ;
386 SYSTEM

1] 80386-20 MHZ CPU
D Support 80287, 30387 &
WEITEK processor
0 Six 16 Bit, Two 8 Bit BUS
CI 1MB RAM (Expandable 2,4,8 MB
on board), 32 13ft
[I RAM Architectute ( Interleaved
Page Mode)
Ii AMI Bias
Realtime Clockealendar
Li 1.2 MB Floppy One
Li Fast 1to 1Interleaved Hard Disk
Controller
Ul VGA Adapter F. VGA Monitor
Cl 66 MB Hard Drive ( 21 ms)
(Toshiba)
El 101 Enhanced Keyboard
Vertical Case
LI MS-DOS 3.3 GW Basic
D 1Year Warranty
El Support NOVELL/3COM/PC
NET/LanLink/OS/2

$2990
VTI-55 SYSTEM

286 BABY MOTHER BOARD

PORTABLE CASE

10 MHZ

$265

9" Dual Amber Monitor

D

12 MHZ

$295

200 W Power Supply

D 640K - 120 ns

LI All EGA Wonder Card

El 1.2 MB Floppy Drive

E

Mono Monitor

$79

Fujitsu 101 Enhance Keyboard $45

$359

LCD CASE
640 x 200 Dots $ 549

D

80286 8/12 MHz

H 101 Enhance Keyboard

40 MB Hard Disk ST- 251
(40 ms) with Controller
2 Serial 1 Parallel

I: Clock Calendar

EGA MONITOR

FT MS-DOS 33, GW Basic

$1799

MONO SYSTEM $ 1499

CALL FOR QUANTITY PRICE

COMPUTER INC.
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5017 Telegraph Road
Los Angeles, CA 90022

MON - SAT 9:00'- 6:00 PACIFIC TIME
PRICE & SPEC. ARE SUBJECT TO CHANGE WITHOUT NOTICE

Tel:
Tech:
Fax:
Toll:

(213) 265-0900
( 213) 265-0300
(213) 265-4234
(
800)834-7920
Outside Cal.
Credit Card Purchase Subject to Service Charge
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ported avalue of 24.4 ms, a6-ms trackto-track seek time, and adata transfer
rate of 640K bytes per second. All three
figures would be better than average for a
desktop AT compatible; in a portable,
they're outstanding.
A rear-panel port lets you add an external floppy disk drive or atape backup.
However, the drives are expensive ($275
for a54-inch drive) and require aspecial external storage module—a $299 option. The 40- megabyte tape drive is

somewhat more reasonable at $799, but
the module is also required with it. In addition, the module accepts only one device—either the floppy disk drive or the
tape backup. Optionally, you can boot
from an external floppy disk drive.
The Ogivar's floppy disk drive is aToshiba, and the hard disk drive is by Matsushita. The hard drive has afast average
seek time—about 33 ms, according to the
Coretest. However, its overall throughput is a disappointing 166K bytes per

the Tek •
38.4K
modem bps
'simply ate
up our data:'
John H. Humphrey and Gary S. Smock
High Speed Modems
June 1988, Byte Magazine

you find that hard to believe, prove it
to yourself. Order apair at $ 1195
apiece and try them for thirty days.
High speed file transfer software for
your PC-AT is included.
Our patented Model 2496 data
compressing modem was the only
2400 bps unit included in this
evaluation of 9600 bps dial modems.
And it was judged the surprise of the
lot!
Just imagine what our 9600 bps
modem can do ... dial data
throu9hput up to 38,400 bps.
What smore, the Telcor Model 2938
also talks to 300, 1200 and 2400 bps
modems and fully supports MNP
Levels 2-6.
The Telcor Model 2938 outperforms
any other dial modem in the world. If
186
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Call us toll free in the U.S. at
1-800-826-2938. Elsewhere call
1-508-653-3995. VISA and
Mastercard accepted. Also available
through local distributors.

TELCOR
SYSTEMS
CORPORATION

the world's fastest
dial modems
Circle 247 on Reader Service Card

second, not much better than an 8-bit XT
controller.
A rear-panel floppy disk drive port
lets you add an external 360K-byte 5
inch floppy disk drive ($530). Unlike the
Compaq, the Ogivar 286 doesn't require
an external storage module.
Power Concerns
Compaq provides anumber of features to
help you manage the SLT/286's energy
store. You can press the front- panel
standby button to cut off power to the
SLT/286's major subsystems: CPU/
memory, screen, hard disk drive, and
modem. In standby mode, the power
LED blinks; you can restore normal operation at any time by pressing the standby button again.
The SLT/286 also provides several
automatic energy-saving features. One
will place the machine in standby mode
if the system has been inactive (i.e., no
use of disk drives, I/O ports, keyboard,
or modem) for apreset period of time.
Another turns off the hard disk drive if it
hasn't been accessed recently. Another
blanks the screen. The time-out values
for all three energy-saving features are
defined using the setup program. You
can also change the values temporarily
by using autility program ( PWRCON);
rebooting restores the default values.
The setup program also allows you to
determine whether the optional modem
is to be powered when you boot. The
PWRCON program lets you turn modem
power on and off as desired.
When battery power does start to run
down, the SLT/286 provides two stages
of warnings, Low Battery Iand II. Stage
Iis initiated when approximately 10 percent of battery power remains; Stage II,
when 5percent is left.
You can connect the AC adapter while
the SLT/286 is running, but to switch
battery packs, you must power down.
The SLT/286 handles connecting and
disconnecting the adapter while in operation without ahitch.
Another innovative feature of the
SLT/286 is the battery charger/AC adapter. It switches automatically between
110- and 220-volt systems, and it can
"quick-charge" a battery in 11
/ to 3
2
hours. In addition, you can charge the
nickel-cadmium battery while you're
working on the machine.
The adapter's connector is polarized,
so there is no danger of inserting it into
the SLT/286 backward. The adapter has
two LEDs; one indicates when it is connected to AC power, and the other indicates when it is quick-charging.
continued
Circle 174 on Reader Service Card --.
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Monoputer/2"

-

The World's Most Popular
Transputer Development System
!
Since 1986, the MicrpWay Monoputer has
become the favorite transputer development system, with ttlousands in use worldwide. Monoputer/2 extends the original
design from 2 to 16 megabytes and adds
an enhanced DMA powered interface. The
board can be uséd to develop code for
transputer network Sor can be linked with other
Monoputers or Ou dputers to build atransputer
network. It can be powered by the 20 MHz T414
or T800 or the neJ 25 MHz T425 or T800.

el)

Qtrnrinf
Mainframe Power
For Your PC!

'arattel l
ranguages
Fortran and C Make Porting aSnap!
Microway stocks arallel languages from 3L, Logical Systems and
Inmos. These inc de one Fortran, two Cs, Occam, Pascal, and
our own Prolog. ealso stock the NAG libraries for the T800 and
Rockfield's struct ral and thermal finite element package. A single
T800 node costs 2,000, yet has the power of a $ 10,000 386/1167
system. Isn't it ti e you considered porting your Fortran or C
application to the transputer?

MicroWay's Quadputer is the
most versatile multiple transputer board
on the market today. Each processor can have
1,4 or 8megabytes of local memory. In addition, two
or more Quadputers can be linked together with ribbon
cables to build large systems. One MicroWay customer reduced
an 8hour mainframe analysis to 15 minutes with five Quadputers,
giving him realtime control of his business.

For further information, please call MicroWay's Technical Support staff at ( 508) 746-7341.

World Leader in PC Numerics
P.O. Box 79, KIngston, MA 02364 USA (508)746-7341
32 High St., Kingston- Upon- Thames, U.K., 01-541-5466
USA FAX 617-934-2414 Australia 02-439-8400 Germany 069-75-1428

Diamond Scan 14
Auto- Tracking
800 x600 pixels (digital, analog, monochrome)
330 x500 pixels (composite NTSC)

Diamond Scan 20A
Auto- Tracking
800 x600 pixels ( digital, analog, monochrome)
1024 x800 pixels ( maximum)

Diamond Scan 16L
Auto-Trackin9
1024 x768 pixelS (typical)
1280e 1024 pixels (maximum)

Diamond Sean 201
Auto-Tracking
Up to 1280e 1024 pixels
Actual unretouched screen images
Monitors shown with optional bases
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As for battery life, Compaq claims the
SLT/286 can run for about 3hours without needing acharge. To test that claim, I
set up GrandView to save to disk automatically every 5minutes, and Iset the
disk time-out to 1minute (the minimum). Iwas able to use the machine for
about 21
/ hours continuously. With the
2
modem turned on, battery life decreased
to about 11
/ hours.
2
The Ogivar 286 is essentially an ACpower-only machine. The power demands of aplasma display prohibit the
use of areasonable-size internal battery.
An external battery pack is available, but
the price is adaunting $655.
Beneath the Keyboard
The Compaq is built like aSwiss watch.
All subassemblies fit well and are logically integrated into the main chassis. A
modular design makes servicing (i.e.,
module swapping) fast and easy.
The chassis is actually composed of
several modules, each of which consists
of a printed circuit board encased in a
lightweight aluminum box. The base is a
/2
1
inch- thick box that contains the
motherboard; the disk drives, modem,
188
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power module, and memory-slot cover
all plug into various card-edge and dualrow header connectors.
The motherboard measures about 12
by 71
/ inches and occupies most of the
2
base surface. It is built almost entirely
from surface-mount devices; the exceptions are the BIOS EPROMs and the math
coprocessor socket, which are standard
DIPs. The CPU is an 80C286, and it is
socketed. Most of the LS! ICs other than
the RAM and CPU bear Compaq logos.
The motherboard in the review machine was labeled Rev. G; even so, there
were three engineering-change jumpers
and two '4-watt resistors hand-soldered
to the rear side of the board.
Although the Ogivar electronic subassemblies are well made, mechanical integration is only fair, making this machine
difficult to disassemble for servicing.
The Chips & Technologies system-support ICs provide memory and I/O interfacing; the BIOS (3.02J) is by Award
Software.
On the Bench
The two machines are roughly comparable in speed; the Zenith SupersPort 286,

the Mitsubishi 286, and even the 12.5MHz 80386-based GRiDCase 1530 have
similar performance ratings.
The Ogivar's raw CPU performance
exceeds the SLT/286's by about 7 percent. However, Compaq's high-performance subsystems help balance overall
system performance. The SLT/286's
hard disk drive is faster than the Ogivar's
by almost 50 percent, and that allows it
to surpass the Ogivar 286 in almost all
application categories. The disk-intensive database tests, for example, really
reflect the low-level disk benchmarks in
that the SLT/286 is about 45 percent
faster than the Ogivar 286. In the other
application-level benchmarks, the two
machines were nearly identical, but because of the SLT/286's better disk drive
performance, its overall application index was about 13 percent better than the
Ogivar 286's.
Compatibility Testing
Isuccessfully ran the following software
packages on both machines: SideKick
1.56b, PCED 1.01a, AutoSketch 1.01,
Fastwire II, WordPerfect 5.0, WordStar
5.0, Lotus 2.01, VP-Planner 1.0, Turbo
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with the resolution and size to fit your specific needs. This
includes the Diamond Scan Series of 14", 16" and 20" autotracking monitors, some with microprocessor-enhanced
programmable display settings. All at very competitive prices.
To get aclear view of monitor quality and value, look
to Mitsubishi.
For product information or nearest authorized
Mitsubishi Electronics sales representatives, please call
1-800-556-1234, ext. 54M. In California, call 1-800-441-2345,
ext. 54M. Mitsubishi Electronics America, Inc., Computer
Peripherals Division, 991 Knox Street, Torrance, CA 90502,
(213) 217-5732.

Only one supplier of color monitors offers the widest
selection of features and operating flexibilities in the market
today.
That company is Mitsubishi Electronics.
Mitsubishi' delivers the reliability and performance
that can meet your color information display requirements
today as well as tomorrow. Larger screen sizes, truer colors,
and optimum resolutions make your work easier—and far
more productive.
Whether your requirements call for fixed-frequency
graphics standards, like EGA and VGA, or multiplefrequency performance, Mitsubishi has the color monitor

Horizontal
Sean Frequency (kHz)

Diamond Scan 14
(AUM1381A)

14/13V

15.7 — 36 auto-tracking 0.31

Diamond Scan 161.*
(HL6605TK)

16/15V

30 — 64 auto-tracking

Diamond Scan 20A
(HA3905ADK)

20/19V

15.7 — Z auto-tracking 0.31

Diamond Scan 20L*
(HL6905TK)

20/19V

30 — 64 auto-tracking

0.31

XC1429C

14/13V

31.5

0.28

XC1410C

14/13V

22 or 15.75

0.40

•

•

XC1430C

14/13V

22 or 15.75

0.31

•

•

Mitsubishi
Model

itC1429C
VGA Compatible
640 x480 pixels

CompatIbIllty/ResolutIon
VGA
Mask
Apple
MA
(mm) NTSC COA EGA Std. Ext. Mac II

Screen
Size
(Inches)

•

•

•

0.31
•

•

•

•

•

•

•

•

•

•

•

•

•

•

1024

UM

7418

11124
(um isuete

•

•

•

•

•

*Microprocessor-enhanced programmable display settings
XCIMOC/XCI430C
EGA Compatible
640 x350 pixels

And Value.

MITSUBISHI
Mt ELECTRONICS
e 1988 klasubesik Electroncs Amenca. Inc
Maarbistk is aregeterecl trademark or klesuben, Electra Cap. Tokyo
Screen mages produced we, parmesan homers lolloveng comperes (
trademarked software package name leaves Company
name) Autodesk. Inc (
AutoShade). Computennson Corporabon (Personal °won«). Comente, FrendS. InC (
Modem
SuperMac Software (
PrzelPang ThreknEnGraphes, Inc (
Perspecove Microsoft Corporatan (
Excel Versa,. 20)
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LAPTOP DILEMMA

However, the Compaq's LCD screen
has long-persistence imaging, so scrolling text and moving graphics images
leave atrail. That can be bothersome—
for example, if you're used to reading information coming by modem from an online service.
The plasma display on the Ogivar is
readable in almost any light, but you are
limited to monochrome EGA operation,
although you can experiment with colormapping utility software.
The Compaq's keyboard has a few
flaws, but they're tolerable. The Ogivar
keyboard has major flaws that are really
apain. However, the Ogivar does make
working in French painless.
The SLT/286's automatic drive timeUser's Perspective
out saves battery power, but it can be
The Compaq SLT/286 comes closer to
frustrating to wait for the disk to come up
my idea of perfection than any other batto speed every time you save your work.
tery-powered portable on the market. AlCompaq's documentation is typically
though the display doesn't have as much
well done, with lots of illustrations and
contrast as areal CRT, it's good enough
clear explanations. Ogivar ' sdocumentato work on all day without eyestrain. The
tion is not as extensive or as polished as
screen is legible in bright sunlight and in
Compaq's. It covers only the basics, and
adark room. The eight-level gray scaling
allows you to run software set up for a it lacks an index.
The base price for an SLT/286 with a
color monitor without fiddling with a
40-megabyte hard disk drive is $5999; a
mapping utility, and that's areal plus.

Pascal 4.0, Procomm Plus 1.1A, and
Ken Skier's No-Squint Laptop Cursor
1.09. Ialso ran Windows 286 version
2.1, with PageMaker 3.0 and Designer
1.2, without problems on the Compaq.
Iwas atle to successfully install and
run IBM's OS/2 1.1 (Presentation Manager) on the Compaq; of the four AT
compatibles that Ihappened to have in
the office at the time, it was the only one
that would run PM. Igot an error message about the COM1: serial port not installing, but a Microsoft Serial Mouse
worked fine from that port. There was
not enough memory on the Ogivar to run
PM or Windows.

similarly equipped Ogivar 286 costs
$4995. By contrast, the comparable Zenith SupersPort 286 costs $5599. The
SLT/286 outperforms both machines,
and it has the advantage of battery power
and amuch better screen (the Zenith provides only CGA compatibility).
A fully expanded SLT/286 with a
modem, amath coprocessor, maximum
memory ( 3.6 megabytes), and an expansion chassis costs more than $ 10,000.
However, the machine could do double
duty on the desktop and in the field.
Both machines have comparable performance. In terms of overall quality,
the Compaq SLT/286 holds the edge over
the Ogivar 286. In terms of price, the
Ogivar 286 takes the lead. Deciding between the Ogivar and the Compaq comes
down to whether you prefer an umbilical
cord to AC power or if you want your
computing on the go. •
Jeff Holtzman owns Publishing Concepts, afirm that specializes in evaluation, verification, and documentation of
high-technology products. He lives in
Ann Arbor, Michigan, and can be
reached on BIX do "editors."
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Where price
and performance meet.
Life is one long— usually frustrating— search for the highest
possible performance at the best possible price.
Fortunately, for FCC- approved XT;c,AT® and 386* bare- bone
systems, as well as afui! line of motherboards and add-on cards,
your search is over You've found DTK.
DTK's high-performance boards collectively enjoy areliability rate
of 99.5%. Because they're manufactured to exacting quality control
standards, then individually burned- in for 24 hours.
Which is why DTK products are exceptionally popular This 10 MHz
XT motherboard, for example, already has over 200,000 satisfied
customers worldwide. And it's just one of our
success stories
Contact the DTK office nearest you. We'll
send you information on our full line of
4
'-474ime .yrdi.
.Z..t,,e
tvir 44;
quality computer boards and systems.
And show you how affordable the
s
price of high performance can be.

ier
„.•4&4.g.
;'e:

See us at CeBIT
Hall 5, Stand G 06

DTK COMPUTER INC.
15711 E. Valley Blvd. • City of Industry, CA 91744
Tel: ( 818) 333-7533 • Fax: ( 818) 333-5429
Con Computer Inc. of Florida
7245 Corporate Center Dr, Suite 8
Miami, FL 33126
Tel. (305) 477-7440
Fax: (3051477-8322

DTK Computer Inc. of New Jersey
300 Columbus Circle, Raritan Center
Edison, NJ 08618
Tel. (2011 417-0300
Fax: (201) 417-0307

DR Computer Inc. of Texas
10535 Velerest Dr, Suite 120
Houston. TX 77099
Tel: (713) 568-6688
Fax: 17131 568-5688

INK Computer GmbH
Wahlerstr 16
4000 Dusseldorf 30
West Germany
Tel: 011-49-221-656031
Fax: 011-49-221-653753

EXC1USIVE DISTRIBUTORS:
Florida: TWC (305) 599-0871
Northern California: Supercom
(408) 772-9393

XT and AT are registered trademarks of international Business Machines Corporeion DTK is aregistered trademark of Datatech Enterprises Co, Ltd ' FCC Class Aapproval
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HARDWARE REVIEW

Advanced
Floppy Disk
Drive Controllers

Extend the versatility
of your computer
Jeff Holtzman

From left to right: Omni- Bridge, Mux Card.
and CoinpatiCard I.

I/O port addresses, install a device
driver, and upgrade the DOS version for
your system.
I installed the Sysgen Omni-Bridge
and the MicroSolutions CompatiCard I
as secondary controllers and connected
both 1.2-megabyte (Fujitsu) and 1.44megabyte (Manzana) drives to each. As
part of the testing procedure, Iinstalled
and ran all the cards in both an AST Premium/286 and an IBM PC XT, both running PC- DOS 3.3.
Unlike the others, the Manzana Mux
Card is not adisk drive controller, but a
bus multiplexer with simple logic (gates
and latches) that allows you to connect
more than two drives to asingle floppy
disk drive controller. It has limitations: It
cannot control 1.2-megabyte drives, and
it can control only 720K-byte drives on
XT machines.
In both machines, Iconnected the
Mux Card to the pre-existing controllers:
a Western Digital combined hard disk/
ow do you share information
floppy disk drive controller in the Prestored on incompatible disk
mium/286, and ageneric multi-I/O card
formats? For occasional use,
in the XT.
transferring files via an RSIhad no trouble formatting and using
232C hookup suffices, but for everyday
/2
inch and 54use, you'll want to install in your PC a bootable high-density 31
inch system disks using DOS's native
floppy disk drive for each desired disk
FORMAT/S command with both the
format. Doing so with amodern 80286Omni- Bridge and the CompatiCard.
or 80386-based IBM PC AT compatible
After some initial setup difficulties, Igot
may be as simple as installing anew disk
the same results with 720K-byte disks on
drive and running your machine's setup
the XT and 1.44-megabyte disks on the
utility. It's not so simple, however, with
Premium/286 using the Mux Card.
older PCs, XTs, or compatibles based on
All three boards are half-length and fit
the 8088. One solution is to install an adinto either an 8-bit or a 16-bit bus slot.
vanced floppy disk drive controller card.
Each is built using traditional DIP techFor this review, Ilooked at the Sysgen
nology; all three exhibit high-quality
Omni-Bridge, the MicroSolutions Comcomponents and workmanship. The SyspatiCard I, and the Manzana Mux Card.
gen card had one engineering-change
All these cards offer increased versatility
jumper soldered to two pins of an IC on
for the older PC. Each board has certain
top of the board.
advantages and disadvantages. Their features are summarized in table 1.
MicroSolutions CompatiCard I
The CompatiCard Iis the most versatile
Upgrade Path
floppy disk drive controller on the marTo add anew drive type to an older XT
ket. At $ 175, it's also rather expensive,
compatible, you must add the new or seccontinued
ondary controller, select nonconflicting
MARCH 1989 • BYTE
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CompatiCard I

Omni-Bridge

Mux Card

Type

Advanced floppy disk drive
controller

Advanced floppy disk drive
controller

Floppy disk drive multiplexer

Company

MicroSolutions Computer Products
132 West Lincoln Hwy.
DeKalb, IL 60115
(815) 756-3411

Sysgen, Inc.
556 Gibraltar Dr.
Milpitas, CA 95035
(408) 263-4411

Manzana MicroSystems
P.O. Box 2117
Goleta, CA 93118
(805) 968-1387

Features

As many as four internal drives in
360K- byte, 1.2- megabyte, 720Kbyte, and 1.44- megabyte formats

Allows you to add one or two
drives in any format internally, and
one or two externally

Runs one or two 1.44- megabyte
drives off an existing AT controller

Size

Half-length

Half-length

Half-length

Hardware Needed

8- bit or 16- bit slot and cables

8- bit or 16- bit slot and cables

8- bit or 16- bit slot and floppy disk
drive controller

Software Needed

DOS 3.3 or higher for best
performance

DOS 3.3 or higher for best
performance

DOS 3.3 or higher for best
performance

Options

CompatiCard II: $ 125
MatchMaker: $ 149
Macintosh external drive: $239

Internal 1.44- megabyte drive:
$250
Bridge- Tape: $695

3rd Internal ( 720K- byte) drive:
$299
3rd Internal Plus ( 1.44- megabyte)
drive: $340
3FIVE.SYS software: $ 75

Documentation

36- page booklet

44- page booklet

60- page booklet

Price

Adapter card with software: $ 175
(cables extra)

Adapter card with software: $95
(cables extra)

Adapter card with cables
and software: $ 70

Inquiry 855.

Inquiry 856.

Inquiry 857.

Table 1: Each advanced floppy disk drive controller or multiplexer can handle
aspecific number and variety offloppy disk drives.
51/
4inch

360Kbyte

31
2 /
inch

1.2- Mb 720Kbyte

Max no.
RAM
of drives (bytes)

1.44- Mb

mt.

Ext.

Total •
used

Mux Card

Yes

No

Yes

2

2

2

7K

CompatiCard I

Yes

Yes

Yes

Yes

4

2

4

12K *

Omni- Bridge

Yes

Yes

Yes

Yes

2

2

4

9K .

•Only in AT or with high- density controller in XT

but you get what you pay for. The CornpatiCard accepts eight types of drives—
four types of 51
/
4inch drives, three types
of 31
/2
inch drives, and 8-inch drives. All
standard IBM formats are supported, as
are several proprietary formats.
The CompatiCard lets you install up to
four drives, each of which can be of any
supported type. Appropriate connectors
are supplied so that up to four drives can
be installed internally; astandard 37-pin
D connector provides for one or two external drives.
You can install the CompatiCard as
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your primary floppy disk drive controller or as asecondary controller. In fact,
you could install as many as four Com-\
patiCards in a single PC, providing a
total of 16 disk drives.
To install the CompatiCard, you set
two jumpers that determine its I/O port
addresses, and then connect cables from
your drives. The card provides both añ
edge-card connector and a34-pin dualrow header strip to connect drives 0and
1. Another header strip allows connection to drives 2and 3; that strip is wired
in parallel with the external D connec-

tor. Last, you insert the card into avacant slot.
If the CompatiCard is the primary
controller, and if your BIOS supports the
format of your new disk, installation is
complete. Otherwise, you'll have to alter
your CONFIG.SYS file so that DOS will
load adevice driver.
You use CCDRIVER.SYS to specify
the address (0to 15), the type (0 to 7),
and, optionally, the step rate ( 1to 32) of
each drive attached to the CompatiCard.
So, to add 1.2-megabyte (type 2) and
1.44-megabyte (type 7) drives, I used
DEVICE = CCDR IV ER. SYS/6,2/7,7.
If you use DOS 3.2 or higher, and if
DOS's DRIVER.SYS and CCDRIVER
.SYS are located in the same directory,
CCDRIVER.SYS will load DRIVER.
SYS and use it to process requests from
the DOS disk- manipulation programs
(e.g., FORMAT). Otherwise, you'll
have to format disks with CCFORMAT.
COM, and the other DOS programs
(e.g., COPYDISK) may not work. The
two drivers together occupy just under
12K bytes of RAM.
The CompatiCard's documentation is
brief but logical. If you comprehend the
basic issues, the documentation is suffi-
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Floppy Disk Drive Problems
Fcorresponding disk formats are
commonly used in the IBM world: the
our types of floppy disks and four

360K-byte and 1.2-megabyte 54-inch
formats, and the 720K-byte and 1.44megabyte 31
/2
inch formats. For either
disk size, it is impossible to read the
high-density disks in the low-density
drives. In the other direction, although
it's possible to read from and write to a
360K-byte floppy disk in a 1.2-megabyte drive, the results are unreliable;
you can, however, reliably read from
and write to a720K-byte disk in a1.44megabyte drive.
So, to read all four types of disks, you
really need three disk drives: 360Kbyte and 1.2-megabyte in the 51
/4
inch
size, and 1.44-megabyte in the 31
/2
inch
size. But, depending on the type of PC
you have, adding disk drives may not be
simple.
As you might expect, there are two
types of problems: software and hardware. You can resolve software problems by adding anew BIOS, anew version of DOS, adevice driver, or some
combination thereof. Hardware problems can be resolved by substituting a
new floppy disk drive controller for
your present one, or by adding asecondary controller.
Software Limits
Because of the way disk formats evolved
over time, most PC and XT compatibles
have built-in BIOS support for only the
360K-byte and lesser (e.g., 160K-,
180K-, and 320K-byte) formats. Most
AT compatibles have built-in support
for both the 360K-byte and the 1.2megabyte formats; newer ATs also support one or both of the 31
/2
inch for-

cient. Novices, however, may need help.
Ifound the company's technical-support
staff knowledgeable, polite, and easy to
reach.
A stripped-down version of the card
(CompatiCard II) is also available for
$125; it supports only two internal
drives, but they can be any standard
type. The CompatiCard II can function
as aprimary or secondary controller.
Sysgen Omni-Bridge
The Omni-Bridge is a semi-intelligent
disk drive controller that can function as
aprimary or secondary controller. It can

mats. You can determine which formats
your AT supports by running its setup
program.
Even without built-in BIOS support,
you can install a new-format floppy
disk drive in an old machine by adding a
software device driver. DOS versions
3.2 and higher include adevice driver
called DRIVER.SYS, which supports
newer disk formats, depending on the
version of DOS. Most drive vendors sell
similar drivers.
There are several disadvantages to
the device-driver approach, however.
First, the machine will be unable to
boot from the drive because it will not
know how to read the drive until after it
has loaded the device driver. Therefore,
adrive without built-in BIOS support
cannot be installed as drive A. Further,
the driver eats up precious RAM, typically about 10K bytes. On the other
hand, asoftware driver can be upgraded
more easily than adriver in ROM or
EPROM.
You may also have to upgrade your
version of DOS to take advantage of all
the features of the newly added drive.
DOS versions under 3.0 support the
360K-byte and lesser formats; DOS 3.0
and 3.1 support the 1.2-megabyte format; DOS 3.2 adds the 720K-byte format; and DOS 3.3 adds the 1.44-megabyte format.
To use DOS's FORMAT, DISKCOPY, DISKCOMP, and, in some
cases, BACKUP and RESTORE programs, you have to use aversion of DOS
that directly supports the desired format. Generally, however, even without
ahigher version of DOS, you'll be able
to format disks with a special utility
supplied by the disk vendor, the control-

control as many as four drives in all standard formats; however, only two drives
can be mounted internally.
Like the CompatiCard, The OmniBridge includes its own on-board LSI
disk drive-controller IC. In addition, the
board has an EPROM with part of the
driver code. The value of this 8K bytes of
firmware is questionable, however, because, even with it, you still have to load
adevice driver that occupies about 10K
bytes of RAM. If the EPROM contained
the entire device driver, you could boot
from adrive not supported by your BIOS
and save the RAM as well.

ler card vendor, or athird party. Creating bootable system disks may take several steps, however.
Hardware Limits
Even with the right software, you must
also have the right hardware. Standard
PC and XT floppy disk drive controllers
are limited to a data transfer rate of
250K bits per second; this is not high
enough for the high-density ( 1.2-megabyte and 1.44- megabyte) formats,
which require either a300- or 500-Kbps
rate, depending on drive speed. The situation is somewhat better with AT-compatible disk drive controllers, which are
designed for all three data transfer
rates.
Another variable is the number of
drives acontroller can support. You can
connect as many as four drives to IBM's
standard PC/XT floppy disk drive controller, but only two can be mounted internally. Many clone controllers support two internal drives and no external
drives.
Most controllers (floppy disk driveonly and combination hard disk/floppy
disk drive) for ATs support only two
drives. You can add a secondary controller that uses different I/O ports, but
a device driver will be necessary to
communicate with the CPU.
Cabling may also be aproblem. Adding asecondary or specialty controller
may require an extra-long data cable,
and the cables that come with some machines won't reach. You may also need
aY adapter to supply power to anew
drive. To avoid disappointment and unnecessary delays, make sure you acquire the appropriate cables when ordering the other components.

To install the board, you run asetup
program that shows you how to set the
on-board DIP switches (eight positions in
two DIPs); the switches specify drive
types, BIOS and I/O port addresses, and
so on. Then you insert the card in your
PC and run acable to your drive(s). Both
edge-card and header strips are provided
for the internal drives.
An Install program will modify your
CONFIG.SYS file, or you can do so
manually, using information in the manual. After rebooting, the new drives are
available for use.
continued
MARCH 1989 • BYTE

193

REVIEW
ADVANCED FLOPPY DISK DRIVE CONTROLLERS

Macintosh Disks
ot only are there four types of DOS
Ndisks,
now there are also Macin-

tosh disks to contend with. With care,
it's possible to transfer PageMaker, Excel, and even some text files between
the two environments without losing any
essential information. But what do you
do if you're creating PageMaker files on
aPC and want to print them at aservice
bureau that accepts only Mac-format
disks?

MatchMaker
One solution is to add an external Mac
drive to your PC. MicroSolutions sells a
half-length card called the MatchMaker
($149) that lets you do just that. MatchMaker uses its own I/O ports and has no
connection whatsoever with the PC's
disk drive controller. The card goes into
an empty 8-bit or 16-bit expansion slot;
the drive plugs into a19-pin D connector through which it obtains power and
exchanges data. You also need an external Macintosh drive, of course.
MatchMaker uses aTSR program
called MAC.COM that occupies about
35K bytes of RAM. MAC.COM provides a set of DOS- like commands
(e.g., MCOPY, MDEL, and MRD) for
manipulating Macintosh disks—those
with both the flat (Macintosh File System) and the hierarchical (Hierarchical
File System) directory structures. The
Macintosh drive is designated as drive
M. So, for example, to copy MYPCFILE to a Mac disk, you'd type:
C > MCOPY MYPCFILE M:. Wild
cards are acceptable in filename specifications (e . g. , M YPC FI LE . *). Because Macintosh filenames can be
longer than eight characters and can
also include illegal DOS characters, the
program truncates long filenames and
generally translates illegal characters to
an underline character.
Because the M drive is simulated, it's
not available to normal DOS commands
or other programs. So you couldn't do
this: XCOPY M:*.* C: \ MACFILES.
MatchMaker would be much more useful if the M drive were accessible at the
DOS level.

As with the CompatiCard, the OmniBridge lets you use DOS's disk-manipulation programs if you are running DOS
3.2 or higher. Otherwise, you must use
OFORMAT.COM. In the latter case,
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Deluxe Option Board
Central Point Software ( 15220 Northwest Greenbrier Pk wy. , Suite 200,
Beaverton, OR 97006, (503) 690-8090)
has been selling the Copy II PC Deluxe
Option Board ($ 159) for several years as
ameans of backing up copy-protected
software. The Deluxe version lets you
use Macintosh disks in an IBM-type
720K-byte or 1.44-megabyte 31
/2
inch
disk drive.
You install the Deluxe Option Board
between your current controller and
your disk drive(s). Central Point specifically warns that some Alps and Mitsubishi drives cannot read and write Macintosh disks reliably. If you're in the
market for adrive, and you're considering using it to trade files with aMacintosh, the company recommends using
Citizen, TEAC, and Toshiba drives, in
either the 720K-byte or 1.44-megabyte
format.
Next, you load a memory-resident
program called MCP.EXE that occupies less than 1K byte of memory. It provides aset of commands similar to those
provided by MatchMaker (MCD, and so
on). However, with MCP.EXE, you refer to adevice by its DOS designation.
For example, MCP MFORMAT A:
would format adisk in physical drive A.
Neither product can rename afile or a
directory on aMac disk. More significantly, neither deals with the problems
of data translation. You'll need athirdparty program to convert WordStar
files to MacWrite, for example.
Iused both products over aperiod of
several months with varying degrees of
success. Ihad occasional problems with
MatchMaker; it seems that the external
drive is not well shielded, so it sometimes picked up stray electromagnetic
interference from my NEC MultiSync
monitor (a veritable " radio station");
the effects depended on whether the
drive was located on top of the Premium/286 or beside it (i.e., further
from the monitor).
The Option Board also failed occasionally, especially when accessing the
inner tracks.

other DOS programs (e.g., DISKCOPY)
may not work correctly.
The documentation is rather confusing on anumber of points. For example,
the manual refers to any drive after the

first two logical drives (A and B) as external drives, whether they're actually
installed in the chassis or in an external
case. This can be confusing.
Manzana Mux Card
Manzana sells a number of disk drive
products, separately and bundled in various combinations. The core of the line is
the Mux Card, which lets you add athird
(and afourth) drive to an existing floppy
disk drive controller with support for
only two.
Because the Mux Card works off the
existing controller, it relies on simple,
inexpensive circuitry, keeping the cost of
the board (with cables and software) to
$70. However, the simplicity of the
board precludes adding any high-density
drive to an XT-type controller with the
250K-bit-per-second data transfer rate.
That means you can't use this board to
format 1.44-megabyte disks in an XT
with a standard floppy disk drive controller. (But you can format 720K-byte
disks in a 1.44-megabyte drive with a
standard controller.)
In addition, you can add a1.44-megabyte drive to an AT with astandard controller, but the Manzana hardware and
software doesn't support 1.2-megabyte
51
/4
inch drives at all.
For this review, Manzana supplied a
bundled product known as the 3rd Internal Plus. It consists of a Mux Card, a
1.44-megabyte drive, and a software
driver called 3FIVE. SYS. (A 720K-byte
version of the 3rd Internal is also available.) Each product is sold separately;
even though the three are bundled, the
documentation for each is contained in a
separate booklet, and it's up to you to integrate the three. The type in the booklets is small, dense, and hard to read, and
the information is poorly organized and
poorly written.
Installing the disk drive was simple
enough, but Ihad agreat deal of trouble
configuring the card and getting the software to access the drive, and Ihad to get
help from the company's technical-support line. Fortunately, the technician got
me up and running quickly.
To install this card, you must disconnect your current disk-to-controller cable
and rewire things so that the Mux Card
appears between the controller and the
disk drives (as with Central Point Software's Deluxe Option Board; see the text
box " Macintosh Disks" at left). The
problem is that the written description in
the manual is unclear about which connector goes where. You must also set a
number of jumpers on the card, depending on the port address it uses, type of
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cable ( straight or inch-twisted"), and
so on.
Then you install the device driver.
3FIVE.SYS is available separately; a
copy of it is also included with each disk
drive and Mux Card sold by Manzana.
The driver can function without the Mux
Card; it would be useful if you were trying to install a31
/2
inch drive in asystem
running an early version of DOS—one
without DRIVER.SYS.
Although Ihad trouble installing the
Mux Card, in operation it performed
flawlessly.
Formats Galore
The CompatiCard Iis well documented
and extremely versatile but expensive.
On the other hand, the Mux Card is quite
inexpensive, but it has limitations and is
poorly documented. The Omni-Bridge is
in the middle in terms of price, versatility, and documentation.
If you're upgrading an XT-class machine, the Mux Card is not agood buy
because of its limitations. For this purpose, one of the CompatiCards or the
Omni-Bridge would be amore appropriate choice.
If you can tolerate the documentation,
the Mux is agood buy for upgrading an
AT. Manzana's bundled price for the 3rd
Internal is high, but if you're willing to
do alittle shoppng around, you can buy
the Mux Card from Manzana and aquality drive elsewhere and save more than
$100.
If you're building a system from
scratch, want it to be able to read from
and write to al) IBM disk formats, and
want more than two internal drives, the
CompatiCard is the way to go.
On an XT, the Omni-Bridge has one
advantage over the other cards: You can
connect one of Sysgen's tape backup
units to the eMernal DB-37 connector
and operate it at twice the speed possible
with astandard controller.
Cost aside, my personal favorite is the
CompatiCard. The documentation is
clear, the card is well designed, and it's
suitable for use in both XT and AT machines. If you've got an XT lying around
your office unused, you could install a
CompatiCard in it, along with adrive of
each type, and then use the machine to
transfer files among the different disk
formats. •
Jeff Holtzman owns Publishing Concepts, afirm that specializes in evaluation, verification, and documentation of
high-technology products. He lives in
Ann Arbor, Michigan, and he can be
reached on BDC do "editors."
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•QMS PS 810 Postscript Laser Printer

$5495

•CDC WREN IV 300MB SCSI
Hard drive with Controller

$2595

•CDC WREN III 155MB SCSI
Hard drive with Controller

$1795

$
891

•CDC WREN II 86MB ST506
Hard drive with HD/FD Controller

SYSTE
with the purchase of $3295++
of software or $4995++ of
hardware.

411

Standard 386 Features:
•32- bit Intel 80386-16 CPU.
•1MB of 32-bit RAM on board.
System expandable to 16M
•8/16/20 MHz Keyboard
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Controller 1:1 interleave.
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386 software.
Upgrades for your FREE
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options
and upgrades.
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Extensible
Text Editors for
Programmers
tImisb.e
fprintf(fd2."
fprintf(fd2," BYTE Benchmarks -- Version 1.1
fprintf(fd2,"
fprintf(fd2,"\n"):
fprintf(fd2,"
IESULTSNaNn"):

I. Do it
fprintf(fd2," CPU TESTS:\n");
fprintf(fd2,"
if (iaiala101...01)li(adata[11...01))
fprintf(fd2," Insufficient memory for matrix test‘n\n"):
else(
nattinezadatatei—iidataili:
IBM AT:
fprintf(td2," Matrix: z6.2f seconds
1
fprintf(fd2," String moue:Nun:
fprintf(fd2,"
Byte-mide: '.6.2f seconds
IBM Ai:
fprintf(fd2,"
Word-wide(odd): .6.2f seconds
IBM AT:
fprintf(fd2,"
Word-wide(even): .
/.6.2f seconds IBM AT:
BRIEF u2.1 - ( c) 19134-1988 by Underilare,

Powerful embedded
languages offer
ultimate flexibility
Jon Udell

inc.

Line. 69

A

11.69\n",mattine);

88.11\n",adata(ll);
88.11\n",adate511;
10.26\n",adataI611;
Col: 1

5:88 pa

ssoftware gets more complex,
it gets harder to create programs that will satisfy a diverse group of users. That's
why so many application programs have
programmable features. But when an application caters to one particularly demanding group of users— programmers—it must offer more than just afew
programmable features.
Ilooked at four popular text editors
that do just that—BRIEF 2.1 ($ 195,
Solution Systems), EMACS 1.2 ($325,
UniPress), Epsilon 3.2 ($ 195, Lugaru),
and ME 2.1 ($89, Magma). These editors are specialized for programmers
editing source code, and that means
they're line, not paragraph, oriented.
They all run on astandard IBM PC or
compatible; EMACS needs at least 384K
bytes of RAM, and Epsilon, ME, and
BRIEF will run in 256K bytes. And
these text editors let you customize them
in nearly limitless ways.
Each of them manages the complexity

of customization by dividing itself into
the kernel and user layers. The kernel is
the executable file you run from the DOS
command line. It manages machine resources, implements basic operations
involving files, buffers, and windows,
and supports the user layer. The user
layer is aset of files containing code written in the editor's extension language and
executed by the kernel. It implements key
bindings, search-and-replace protocols,
and language-sensitive modes.
This layered architecture has two
benefits. You're not stuck with the default user interface, and to the extent that
it's implemented in the user layer, you
can change it. You can also add powerful
new features to the editor.
Of course, you can't change everything. For example, akernel might not
support virtual memory or limit lines to
a certain length. Table 1 lists some
kernel-level characteristics of the four
editors. One major difference is the way
each editor implements an edit buffer.
An editor that follows the EMACS tradition—like UniPress EMACS and Epsilon—views abuffer as aone-dimensional
array of characters. Other editors, including BRIEF and ME, represent abuffer as atwo-dimensional array.
That distinction has several ramifications. With the one-dimensional scheme,
row and column coordinates aren't
readily available, so EMACS and Epsilon
report the current position in abuffer as a
percentage of the buffer's total size. It's
the reverse with the two-dimensional approach. The absolute index into the buffer isn't at hand, but row and column coordinates are, so BRIEF and ME report
these.
On balance, I prefer the latter approach, because two-dimensional representation is useful for operations on
rectangular regions. BRIEF and ME
support rectangular cut and paste, for example, while EMACS and Epsilon don't.
The one-dimensional method has advancontinued
MARCH 1989 • BYTE
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Table 1: Kernel characteristics.
BRIEF
Virtual memory

EMACS

Epsilon

ME

Yes

No

Yes

Yes

144 to 512

Unlimited

Unlimited

512

64,000 lines

Free memory

Free disk
space

Free disk
space

Line length
Maximum file size
OS/2 version

No*

No

Yes

Yes

Horizontal windows

Yes

Yes

Yes

Yes

Vertical windows

Yes

No

No

Yes

Highlight marked region

Yes

No

No

Yes

Multiple marked regions

Yes

No

No

No

DOS shell

Yes

Yes

Yes

No

DOS buffer

No

No

Yes

No

Rectangular cut and paste

Yes

No

No

Yes

Regular expressions

Yes

Yes

Yes

Yes

Undo

Yes

Yes

No

No

•The manufacturer says it is currently waiting on an OS/2 version of BRIEF.

Table 2: Performance characteristics, working with a100K-byte file.
BRIEF
Read file

4

Jump to end of file

1

Scroll to end of file

17

EMACS
13
0
49

Epsilon
4

9

o

o

25

Search to end of file

3

9

1

Write file

4

7

2

Execute tag command

19

ME

25

19
2
5
45

•Ran out of memory using a100K- byte file.
Note: Tests were conducted on aMicroServe ProPlus AT with 640K bytes of RAM and a40-megabyte hard disk drive.

tages, too. Since buffers and disk files
are similar— they're both streams of
bytes—you can use EMACS and Epsilon
to edit binary files (e.g., executables,
databases, and so forth) in situations that
would otherwise require adebugger.
A BRIEF Look
BRIEF dazzled me with its speed.
Though it didn't win all my benchmark
tests (see table 2), it turned in the best
overall performance. But what really
sets BRIEF apart from the others is the
rapidity with which you can move the
cursor around in abuffer. The program
can speed up the rate at which keys repeat; when you hold the key bound to the
next_char function, the cursor flies
across the screen. It's so fast that Inever
had to resort to next_word.
The program also has agreat undo facility. BRIEF's undo stack stores 30
commands by default, and you can in198
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crease that number to 300. That means
you can literally run the editor backward, undoing the effects of previous
commands. BRIEF restricts the undoable commands to those that change the
position in or contents of abuffer. It can't
undo operations that change the size or
location of awindow, or switch from one
buffer to another, but it does maintain
separate undo stacks for each active buffer. (BRIEF divides the total number of
undoable commands among the active
buffers.)
If you haven't used afeature like this,
it'll take some getting used to, but you'll
soon be hooked. It's more than away to
recover from mistakes. As the manual
points out, the undo stack makes every
buffer location you visit an implicit
bookmark. So when you scroll from one
part of abuffer to another, you use undo
to get back to your starting location.
Like all the editors in this review,

BRIEF keeps acircular list of buffers.
The command edit_next_buffer
cycles through the list, presenting each
successive buffer in the current window.
The command buf_list presents the
whole list. You can select and then edit,
write, or delete any of the buffers in the
list. Both functions are located in the
user layer and rely on primitive kernel
functions, such as next_buffer, to communicate with BRIEF's internal data
structures.
About athird of BRIEF's commands
are implemented that way—as user-layer
code that calls primitive kernel functions. The rest of the commands hook directly into the kernel. For example, the
next_word command resides in the user
layer and uses the kernel function next
_char to do its work. But next_char is a
command, too. You call it by pressing
the key to which it's bound (by default,
the right arrow) or by naming it at the
BRIEF command prompt. From the
user's perspective, there is no difference
between commands implemented in the
user layer and those implemented in the
kernel.
Fetching files into buffers is something you do often enough to have an efficient scheme for doing it. BRIEF cuts
down considerably on the keystrokes required to fetch afile. When it prompts
you for afilename, you type the first few
characters of aname and then press the
tab key. If the partial name is enough to
uniquely identify afile in the current directory, BRIEF automatically completes
it. Otherwise, BRIEF displays amenu of
files whose names begin with the characters you've typed, so you just point and
shoot.
Because BRIEF keeps arecord of the
responses to all its prompts, you can recall aprevious response to the filename
prompt without having to retype it. This
is useful if you need to retrieve afile that
you've already viewed before. The code
that supports this behavior resides in the
user layer. It's awell-developed package
called the Dialog Manager, used most
prominently by BRIEF's help facility.
BRIEF's authors recommend that anyone writing auser-interactive extension
to BRIEF should use the Dialog Manager, to save time and to maintain the
look and feel of the core program.
EMACS from UniPress
EMACS was the slowest of the four editors. Because UniPress EMACS began
life as aUnix program running on large
machines, it hasn't had the kind of extensive Intel CPU-specific performance
continued

CHEMICAL YIELD AS A FUNCTION OF TIME AND TEMPERATURE
(POINTS REPRESENT ACTUAL OBSERVATIONS)

VIM
STATGRAPHICS. Sophisticated Data Analysis and
Gorgeous Graphics
In An Easy-to-Use PC Statistics Package.
the best of both worlds with STATGRAPHICS —
sophisticated data analysis and adazzling array of graphics
in an easy-to-use PC statistics package.
Powerful Statistics. Realize the full potential of your
analytical skills. STATGRAPHICS gives you over 250 statistical procedures including ANOVA, regression analysis,
quality control procedures, experimental design, multivariate
techniques, nonparametric methods, exploratory data
analysis, forecasting, time series analysis, and more.
Incredible Grapk ics. Turn the " Ho-Hum" into the "AhHa!"
STATGRAPHICS includes over 50 types of graphs that
allow you to analyze your data visually and communicate
your results brilliantly!
Easy To Learn and Use. Enter your data using our full-screen
editor, or import data directly from your ASCII, dBASE',
Lotus', or DIF files. STATGRAPHICS is completely menudriven and incluies online HELP, aself-paced tutorial,
Circle 238 on Reade- Service Card

handy reference cards, and auser's guide complete with
examples and sample data sets. No wonder Infolgorld said
STATCRAPHICS " makes interactive data analysis and
knock-your-socks-off graphics easy."
Why compromise? Get the power of sophisticated data
analysis and gorgeous graphics with STATGRAPHICS —
all for only $895.* For more details or to order today, call:

(800) 592-0050 ext. 400
In Maryland, ( 301) 984-5123;
Outside the U.S., ( 301) 984-5412 for
the name of the dealer nearest you.
Ask about our money-back guarantee!

STSC

STSC, Inc.
2115 East Jefferson Street
Rockville, MD 20852

See us at P1TTCON booth 5150 8z. 5152

•Suggested retail price in U.S. . nd Canada international prices vary. STATGRAPIIICS. dBA.SE. and Lulus are registered trademarks Id Statisti.al Graphics Corp.. Ashton-Tate. and 1,ritus Dewlopment Corp.. respectively.
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BRIEF 2.1

EMACS 1.2

Epsilon 3.2

Type

Extensible text editor

Extensible text editor

Extensible text editor

Company

Solution Systems
541 Main St., Suite 410
South Weymouth, MA 02190
(617) 337-6963
(800) 821-2492

UniPress Software
2025 Lincoln Hwy.
Edison, NJ 08817
(201) 985-8000

Lugaru Software Ltd.
5843 Forbes Ave.
Pittsburgh, PA 15217
(412) 421-5911

Format

Two 360K- byte 51/
4inch
floppy disks or one 31/
2inch
floppy disk

Two 360K- byte 51
/
4inch
floppy disks

Two 360K- byte 51
4 /
inch
floppy disks or one 31
2 /
inch
floppy disk

Hardware Needed

IBM PC or compatible with at least
192K bytes of RAM and afloppy
disk drive

IBM PC or compatible with 384K
bytes of RAM and afloppy disk
drive (ahard disk drive is
recommended)

IBM PC or compatible with 256K
bytes of RAM and afloppy disk
drive (ahard disk drive is
recommended)

Software Needed

MS-DOS 2.0 or higher

MS-DOS 2.0 or higher

MS-DOS 2.0 or higher

Language

C, Assembly, BRIEF Macro

Documentation

186- page user's guide;
215- page macro language
reference; quick reference

134- page generic user's guide;
100- page PC- specific user's guide

198- page reference manual

Price

$195

$325

$195

Inquiry 881.

Inquiry 882.

Inquiry 883.

tuning that programs born on the PC get.
It's also the only one that doesn't implement virtual memory (though its Unix
incarnation does), so buffer space is
limited to about 100K bytes. On the other
hand, it's the most widely available program: It runs on dozens of machines
under avariety of operating systems, including DOS, VMS, and many flavors of
Unix.
While no speed demon, the program is
afaithful implementation of EMACS as
it was originally conceived by Richard
Stallman at MIT. That means you get a
set of default key bindings that you may
be tempted to change but probably
shouldn't. In an EMACS editor, you can
do almost everything you need without
moving either hand away from the home
row. For example, the commands
forward character and backwardcharacter are bound to Ctrl-Fand CtrlB, respectively.
All the EMACS commands flow from
the Ctrl (or Alt) keys, often in multiple
combinations (e.g., visit- file is bound
to Ctrl-X/Ctrl-V). That seems bizarre at
first, but once you get used to it—particularly if you're atouch typist—you'll be
amazed at what an efficient scheme it is.
And since you use the QWERTY keys in
conjunction with only one or two special
control keys, your editing skills don't de200
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pend on any particular keyboard layout;
that's helpful in a heterogeneous computing environment.
You can, of course, reconfigure any of
the editors reviewed here to behave that
way. Since Ifavor the EMACS key bindings, Idid just that with BRIEF and ME
(Epsilon already had the EMACS bindings). What really makes EMACS special is its help system. It stores the names
of all its commands, along with their key
bindings, in a table that you access by
way of the apropos command. The apropos command prompts for a string,
then pops up abuffer containing all the
commands whose names contain the
string. It's aquick way to locate commands that work on windows, buffers,
words, lines, or files.
What is particularly nice about apropos is that EMACS records new commands—ones you add to the editor by
way of the extension language—in the
name table. So the help system automatically tracks extensions to the editor, and
you don't have to remember to update
anything. Other useful help commands
include describe key, which prompts
for akey and tells you what command is
bound to it, and describe-bindings,
which produces acomplete list of commands and key bindings. Unfortunately,
UniPress didn't implement a related

command, describe- command, which
retrieves short descriptions of commands. According to UniPress, DOS
users can't afford the space to store the
text database. (Epsilon, however, does
implement both apropos and describecommand.)

UniPress EMACS completes partial
names in avariety of contexts (as does
Epsilon). As with BRIEF, you can type a
partial name and view alist of matching
names. In EMACS editors, the list appears as abuffer rather than amenu; you
keep adding characters to the partial
name until it's unique. The completion
facility works not only with filenames,
but also with commands and system variables. However, UniPress EMACS
doesn't complete buffer names.
Epsilon: Another
Implementation of EMACS
Of the four editors reviewed here, Epsilon most cleanly separates the user and
kernel layers. All the Epsilon commands
reside in the user layer; that's acompelling demonstration of the speed and
power of EEL, Epsilon's extension language. And Epsilon's implementation of
EMACS outdoes UniPress's in many respects: it's faster, offers more features,
and has greater capacity.
Only Epsilon supports aDOS process
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ME 2.1
Extensible text editor
Magma Software Systems
15 Bodwell Terrace
Millburn, NJ 07041
(201) 912-0192

One 360K- byte 51/
4inch floppy disk

IBM PC or compatible with 256K bytes
of RAM and afloppy disk drive

MS-DOS 20or higher

75- page reference manual

Editor: $89
Editor and source code: $ 189
Inquiry 884.

buffer. It not only shells to a spawned
DOS process— something many programs and all the editors reviewed here
do—but it also creates a captive DOS
process within an editing buffer. The
transcript of your DOS session that accumulates in the process buffer is ahandy
document; it also simplifies program
compilation from within the editor.
Like the others, Epsilon supports language-sensitive modes. When you fetch
afile whose name ends with . c, for example, Epsilon switches to a mode appropriate to C programming ( i.e., it
indents text as you enter it according to
one of several popular styles). Epsilon
doesn't provide more ambitious template-oriented features. For example,
BRIEF and UniPress EMACS can expand an " f' into the template of a for
construct. Ifind such features intrusive
and don't use them, but if you feel differently, you could easily extend Epsilon to
provide such behavior.
Epsilon completes names in every conceivable context, and when doing so it requires fewer keystrokes than does
UniPress EMACS. But it doesn't attach a
history stack to each prompt, as BRIEF
does, and it doesn't provide an undo
command as BRIEF and, to alesser degree, UniPress EMACS and ME do.
Something that compensates for the lack

of an undo feature is the kill ring. The
kill ring is aset of buffers used in acyclical manner by successive operations that
delete text. The buffers in the kill ring
aren't invisible system-only buffers. Epsilon displays them when you list available buffers, and you can visit them and
retrieve text from them.
Like the other editors, Epsilon supports keystroke macros: sets of keystrokes that you record, assign to akey,
and then play back. It's ahandy way to
automate little tasks that aren't worth implementing in the extension language.
Unlike the others, Epsilon permits you to
save these recorded sequences directly so
you can reuse them. (UniPress EMACS
and ME do this indirectly, by converting
keystrokes into extension- language
code.) Epsilon accomplishes that by storing keystroke macros in its state file, a
single file that contains the entire user
layer along with extensions that you add
to it.
One useful command that none of the
others have is sort buffer, which, as its
name suggests, sorts the lines in abuffer
and puts the result in a new, sorted
buffer. Another, shared with UniPress
EMACS, lets you repeat any command a
specified number of times. Called argument, this command prompts for acount
of repetitions and then feeds that count to
the next command you execute.

in the kernel, you can't change it, so I
wasn't able to rework the cut-and-paste
facility to my liking. Primitive, atomic
operations belong in the kernel; complex, user-interactive operations belong
in the user layer. Finally, ME doesn't
support file-, buffer-, or command name completion, so Ihad to do alot of
typing to get things done.
Setting these caveats aside, ME has
lots of useful features. Like BRIEF, it
supports multiple resizable windows that
can split the screen horizontally and vertically (Epsilon and UniPress EMACS
support only horizontal windows), and it
permits rectangular cut-and-paste operations. It's got a good virtual memory
manager, so you can edit extremely large
files.
Like the other editors, it supports regular expressions; thus, in search operations, you can specify not just aliteral
string, but awild-card-like pattern. For
example, the pattern ^ [0-9]+ finds a
string of digits of any length at the beginning of a line. Regular expressions are
slightly less powerful in ME and
EMACS than in BRIEF and Epsilon. You
can't form acompound expression like
[a- z] ( [ 0-9] I[ A-Z] )+, which specifies
a single lowercase letter followed by
either astring of digits or astring of uppercase letters. ME supports the " I" (or)
symbol but doesn't let you use parentheses to specify its precedence. BRIEF and
Epsilon do support this method of groupMagma Software Systems' ME
ME has good performance and does
ing expressions.
everything atext editor should. Still, I
ME shares with BRIEF the ability to
liked it the least. ME has a weak help
associate extension-language functions
system and very poor documentation—I with program events. These event hooks
spent alot more time getting up to speed
can activate user-written functions when
with ME than with the others. Ialso
you insert acharacter into abuffer, press
didn't like the way ME organized its kerCtrl-Break, or exit ME.
ME is unique in making available the
nel and user layers.
The extension-language packages that
source code for its kernel; that costs an
additional $ 100. So in principle, ME is
come with ME aren't integral to the
the most extensible of all these editors—
product, as they are with the other edithough modifying the kernel is more
tors. They demonstrate that you can use
work than you may want to undertake. If
the extension language to add features,
you're interested, though, you could link
but the product itself doesn't rely on the
in large-model C functions that, when
extension language. And the add- in
added to atable of functions, appear as
packages have ahaphazard feel to them.
new primitives in ME's extension lanSome the program's author wrote, others
guage. To be compatible with ME, such
ME users donated, and many were
functions can take only two types of arbuggy. For example, ME's undo command, written in the extension language,
guments: integers and strings.
broke when Iremapped the default key
Using the Extension Languages
bindings, since it records keys rather
than command names.
BRIEF and UniPress EMACS base their
extension languages on Lisp (see table 3).
Another example illustrates why it's
important to implement user-interactive
They're quite similar to one another,
behavior in the user layer. In ME, when
though only superficially Lisp-like. The
you mark aregion, it prompts for an aclanguages use Lisp syntax: parenthesized
prefix expressions of the form (op tion: You can delete, write, or copy the
continued
region. But because that behavior inheres
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Table 3: Extension language characteristics.

Derivation
Data types

BRIEF

EMACS

Epsilon

ME

Lisp

Lisp
String, int

All Ctypes

String, int
No
No
No

String, int

Recursion
State file
Debugger

Yes
No

Partial
No

Yes
Yes

No

Yes

Yes

erator operand operand ...), and a
defun (
in BRIEF's case, macro) opera-

tor to define new functions. But there
aren't any lists; the only data types are
strings and integers. You must declare
variables before using them, and when a
function wants to receive arguments, it
has to call aspecial function to pull them
off the stack.
Both languages support recursion, but
when Iwrote aversion of the Fibonacci
function for each, Ifound that only
BRIEF ran it correctly. The UniPress
EMACS extension language, called
MLisp, failed to evaluate the function's
arguments properly when it recursed—

though it didn't detect aproblem—so the
function returned the wrong answer.
UniPress acknowledges the existence of
this bug. Of course, Iwouldn't know just
where it went wrong if it weren't for the
superb MLisp debugger, atrue sourcelevel debugger that traces the execution
of an MLisp function, shows its effects
on the current buffer, and prints the
values of variables. Epsilon has a debugger also, though one not quite so
fancy; neither BRIEF nor ME provides
one.
Epsilon and ME use C as the model for
their extension languages, but there's a
big difference between the two. Epsi-

lon's EEL is so close to K&R C that the
manual sums up the differences in less
than apage. It supports strings, integers,
arrays, structures, and pointers. You can
even use pointers to functions, as the
implementation of completion in EEL
nicely illustrates. The functions that
complete on commands, filenames, and
buffer names call the same central function, passing pointers to functions that
explore appropriate name spaces.
The ME extension language, by contrast, looks like C, but it isn't C. There
are just two data types: strings and integers. Functions aren't required to declare the arguments they receive. The
//include statement fails when you supply aquoted string as you normally do in
C; ME requires an unquoted string instead. And the Fibonacci function,
which Epsilon ran correctly, failed in
ME; as with UniPress EMACS, it returned the wrong answer without any indication of error. As it turned out, ME
doesn't support recursion—though Ihad
to call Magma to discover that, since I
found no mention of the subject in the
documentation.
continued

Let's get down to business.
Macintosh® is getting down to businessfaster than ever. Because
businesses of ever),kind, of every size, have recognized that Macintoshbased system solutions provide all the power andllexibility they need.
Now we need technicalpeople who understand how to put the
pow ofMacintosh on the desktops ofamporate America. You can hep
revolutionize the way complex multi-vendor environments operate. And
aS aresult, revolutionize the way business itself operates.
Our new Apple Integrated Systems Group works directbt with
cotporate customers, to plan, impkment and support value-added Macintosh-based solutions. Ifyou see all the potential here that we do, send us
your resume. And let's ,get to Q.

Systems Integration Analyst
You will: Have similar responsibilities to those mentioned above but
with particular emphasis on systems analysis, project management and technology consulting; ensure that appropriate solutions are delivered on time,
within budget and to the customer's total satisfaction. You need: 5+ years'
experience in analysis and delivery of complex, multi-vendor computer
systems. (Dept. CB002BT)..
Both of these positions provide the opportunity for extensive
customer contact as well as approximately 35% travel. We have opportunities in Atlanta, Chicago, New Jersey and San Jose.

Send your resume, indicating the appropriate department code, to:
APPLE COMPUTER, INC., Attn: CB, 333 W. San Carlos, 10th FL, Suite 1025,
San Jose, CA MO, or via CompuServe 74666, 1763. Principals only, please.
No phone calls.
You will: Work in ateam with other engineers to help analyze
Apple Computer has acotporate commitment to the prince of diversity. In
opportunities, as well as identify and implement innovative solutions for
that spirit, ne welcome applicationsfrom all individuals including women, minoricustomers' infonnation processing requirements; help develop system
ties and disabled indtvicluals. 1989 Apple computer, inc. Apple, the Apple logo,
requirements, functional specifications, and design alternatives; develop,
and Macintosh are registered trademarks of Apple Computer, Inc. UNLY is atradedocument, test and install integrated system solutions using your Macintosh mark ofAT&T. °Merin:den:arks beln to other respective owners.
programming skills; provide initial user training. You need: 2+ years of
systems analysis and programming; thorough knowledge of the Macintosh
as well as key 3rd-party applications software and mainframe connectivity
products; and hands-on ape' ience with at least four of the following:
HyperTalk'(includingXCMDs), PascaVC, MPW, 4th Dimension®, UNIX'',
AppleTalk®, Token Ring®, Ethernet, X.25 or SQL. (Dept.CB001BT).
The power to be your best'

PROJECT MANAGEMENT
Systems Integration Engineer
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TAKE CHARGE!® DOES WHAT ALL
THESE DO AND MUCH MORE...
INCLUDING TASK SWITCHING
SIDEKICK PLUS

e

e
$199.95

72K

CRUISE CONTRCII.

$69.95

SOFTWARE CAROUSEL

$50.00

30K

$79.00

NORTON COMMANDER

$79.95

128K

COMMUNICATIONS

40K

$89.95

256K

XTree professional

NORTON UTILITIES
ADVANCED

•

•

•
64K

DIRECT ACCESS

e

0DOS

$85.00

e
S79.95

256K

e
4K

PC TOOLS DELUXE 5.0

•

METRO

•
$59.95

AUTOMENU

DISK OPTIMIZER

$129.00

100K

$150 00

256K

MACE

•
32K

$89.00

145K

$100.00

100K

192K

$99.00

IN ONLY 20K OF RAM!
This power packed integrated program lets you Take Charge! of your
PC with every memory resident
program you will ever need, plus
Configure-IT, the Take Charge! Task
Switching Manager. Lets you run
your favoite programs as pop ups
from within another running application pragram with the use of ahot
key. Pop up word processing from
within your Data Base Management
program. Go from Lotus 123 to any
other program and back, all within
20K of RAM. While using such Take
Charge! features as aFull featured
Menu System that enables you to
run all the software on your PC with
just one key stroke. ADisk Optimizer
to speed up your hard disk. Undelete
for files accidentally deleted. Format
Recovery for those accidentally re-

formatted hard disks. File Locator to
quickly find any file anywhere on the
hard disk. Acomplete Communications package for communicating
with other PC and BBS. View and
work in multiple directories with
Split Screen facility. Afull featured
Dos Shell with Graphic Tree Directory display. Copy, move and delete
files quickly. Pop up Calculators, full
screen Editor with unlimited file
size, Notepad/clipboard, ASCII

table, Rolobase with autodialer,
Appointment book and calendar.
Cut-and-paste between applications.
Set the Alarm clock to remind you of
appointments. Lock your Keyboard
with your own security code. Set the
Clock to display on the screen. Set
the Screen Saver to automatically
turn off the CRT display. Change on
screen colors. Redirect printer output. Use the Speed Key to increase
cursor speed. Plus Disk Test, Disk
Map, Directory Editor, Hex Editor,
Directory Sort, DOS 4.0 and Compaq DOS 3.31 support. $139.95

argev•

LIKE NOTHING IN RECENT

MEMORY

SPECIAL $99.95 Includes our New
Hard Disk Back Up Program FREE
Works in background mode,
unattended & automatic- backs up data
while you work without interruption.

Call your local Dealer, or write: Departmental Technologies, Inc / 13 Kilroy Rd., Newton, NJ 07860
Tel: (201)786-6878 / FAX: 201-786-5868/ Major Credit Cards Accepted, Dealer Inquiries Welcomed
System Requirements: IBM' PC, XT, AT, PS/2, or 100% IBM compatible. Requires hard disk. MS/DOS 2.0 or greater. 320 K minimum. Network compatible.
Product RAM estimated. All product names are trademarks of their manufacturers. Copyright 1988. Departmental Technologies, Inc. All rights reserved.
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and just loads the object code.
BRIEF's auto_load command opens
a file containing compiled macros but
doesn't immediately load them; the
macros in that file can then load if and
when they're called. Epsilon's state file
contains the compiled aggregation of all
the source files that make up the user
layer and loads the whole thing at startup. ME and EMACS load compiled code
on aper-file basis.
To test the extension languages, I

The four editors use four different
methods of compiling, loading, and
accessing extension- language code.
BRIEF, Epsilon, and ME use standalone compilers. The EMACS compiler
is part of the editor's kernel; the load
function, when first run on a file containing MLisp code, both compiles the
source code and loads the resulting object code into memory. On subsequent
loads, so long as the source code hasn't
changed, the program skips the compile
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created anew command, tag, for each of
the editors. Intended for use from within
abuffer containing C source code, tag
searches for all lines containing either a
#def ine statement or afunction declaration, puts those lines in abuffer, and displays the buffer. Igot all four programs
to work, and the programs are quite similar to one another.
Writing a regular expression that
would match all lines with function
declarations—and only those—was the
hardest part. What finally worked was a
pattern that specifies a letter, digit, or
underscore, followed by astring of letters, digits, underscores, spaces, and
asterisks ( for functions that return
pointers), followed by aleft parenthesis,
astring of zero or more arbitrary characters, and aright parenthesis. Ianchored
the whole pattern to both the beginning
and the end of the line on which it occurs.
That pattern appears in each of the programs, with minor variations having to
do with the representation of the beginning of aline, the end of aline, the anycharacter wild card, and aliteral use of a
character, such as the asterisk, that
otherwise has special meaning.
Putting It All into Perspective
Text editors, like programming languages, stir up areligious frenzy among
their adherents. That's even more true
now that text editors include programming languages.
My goal here hasn't been to choose
winners and losers, but rather to investigate arepresentative sampling of aclass
of products—extensible editors—and to
give you afeel for what's meant by extensibility and how you can make use of it.
The tag command is quite useful, and it
is easy to create. Think about doing the
same thing from scratch in a standard
language like C—without all the built-in
support for windows, buffers, and regular expressions—and you'll begin to appreciate the power of an extensible
editor.
Nevertheless, of the editors reviewed,
both BRIEF and Epsilon emerge as superior products. They're useful right out of
the shrink wrapper—you don't have to
extend them to get needed features. And
as table 2 shows, they're very fast. But
when you do want to add afeature, they
make the job about as easy as it can be.
Editor's note: Listings of the four programs are available in a variety of formats. See page 3for details. •
Jon Udell is aBYTE technical editor. He
can be reached on BIX as "judell."
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TrueVistaTm Videographics Adapters

We Just Made Choosing Your
Graphics Card

\l ea ;
1„

AT

20k

NU
As E

4M

As 1,2,4.

app!ication
m video to digital pre- press to
image pr. - sing. So now, whether your choice
/splatform or the Macintosh II,
is an AT
you o, need one source for your graphics
re . z, the TrueVista series. The chart below
o Ines several key differences in the
5proeucs.

You've probably seen our TrueVista products,
or you've heard about their powerful features
like the real-time frame capture, on- board
TI 24010 coprocessor, large frame buffer,
NTSC/PAL compatibility and mo(e. Recently,
we announced several new products in the
ser es, each with unique potential for your

TrueVista Series
FEATURES
BUS
MAXIMUM
32 bits/pixel
ADDRESSABLE 16 bits/pixel
RESOLUTIONS 8bits/pixel

512 x512
1024 x512
1024 x1024

1024 x512
1024 x1024
2048 x1024

1024 x1024
2048 x1024
2048 x2048

VMX EXPANSION

2-10 Mbytes

2-10 Mbytes

2-10 Mbytes

TBA

TBA

$2995.

$4250

$5995

$4250.

$5995.

PRICE

1024 x512
1024 x1024
2048 x1024

1024 x1024
2048 x1024
2048 x2048

Now There's Software You Can Count On, Too.
Tc complete the equation, add in STAGE"' ,
our comprehensive graphics environment for
the 34010. Since STAGE is host- independent, it
allows you to access the coprocessor directly,
regardless of the bus. So your program on the
AT can be quickly ported to the Macintosh II.
Customers will not be tied to one platform
either, as files and programs will be compatible
across both hosts. STAGE is currently available
for the AT Vista series, and will be available
soon for the NuVista as well.

With the new members of the TrueVista family
and the release of STAGE, you now have
everything you need to develop exciting new
products for the next generation of computer
graphics. And many applications are already
appearing to assist you in your immediate
needs. Contact us to learn more about our
products or our third- party developer program
and the support available to you. You'll soon
see how you can count on Truevision to
provide all your graphics solutions.

,
IRUEVISIONc
7351 Shadeland Station, Suite 100, Indianapolis, IN e6256
INTERNATIONAL: Canada 416/499-9400
U.K. 44-1-991-0121

800/858-TRUE

France 33-13-952-6253 Italy 39-2-242-4551
Switzerland 41-1-825-0949
West Germany 49-89-612-0010 Other 617/229-6900

Pnces quoted are Ce5 DOIneSI,c suggested retell pnCe 4. &gamiest ts ar.gn.terod Comernerlo of Apple Computer. Inc.
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T5200: 20MHz 386 processor; 2internal IBMe-compatible
expansion slots, VGA gas plasma display with VGA
monitor port, 40MB or 100MB hard disk, 2MB RAM.
standard expandable to 8MB, 1.44MB 31
/"diskette drive,
2

At Toshiba, we're not only committed to powered computer we've ever made.
making computers more portable, but also
Second, the T3100e, the successor to
to making portables more powerful.
our most popular machine—the T3100/20.
Which is why, in our effort to constantly We've made it nearly two pounds lighter and
improve and refine our machines, we've
alot faster—we've even
added three new computers to what is
added expansion capaalready the most complete family of truly bilities. About the only
portables available.
thing we didn't add was
Each designed to be powerful enough
more size.
to take on the increasingly complex tasks T1600: Battery-powered 286/12MHz,
coprocessor socket, 20MB hard disk at
that face today's sophisticated PC users.
27msec, 1.44MB 3/"diskette drive,
1MB RAM expandable to 5MB, detachFirst, the T1600 which weighs under
able backlit EGA compatible LCD,
12 pounds and which is the fastest battery- removable rechargeable battery pack.
2
1

Toshiba is the world leader in truly portable PCs and manufactures acomplete line of high quality dot-matrix and laser printers. For more information cal11-800-457-7777. All Toshiba
PCs are backed by the Exceptional Care program ( no-cost enrollment required). IBM is aregistered trademark of International Business Machines Corporation. Model T5200 has not
been approved by the Federal Communications Commission. This device is not, and may not be, offered for sale or lease, or sold or leased until the approval of FCC has been obtained.
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And finally, the T5200, which has enough
power to replace virtually any desktop PC.
But we haven't just concentrated on
power and portability We've also constantly
looked for ways to make our machines more
durable, more reliable, and easier to use—
down to the 800 number our customers can
call for help with any technical question that
might come up.
We figure that's what our users demand.
And it's by anticipating the growing
needs of our users that we have continually
found ways to make our machines weigh

less and do more. So you can work wherever you want and however you want.
All of which might make it tempting
for some people to
abandon their desktop
for the convenience of
portability Go ahead.
We've given you
the power to do it.
7'3100e: 12MHz 286 with 80287 coprocessor socket, internal half-length
IBM slot, 20MB hard disk with 27
msec access,1MB RAM expandable
to 5MB, gas plasma display, 1.44MB
31
/"diskette drim.
2

In Touch with Tomorrow

Circle 253 on Reader Service Card
(DEALERS: 254)

TOSHIBA
Tashiba America Inc.. Information Systems Divismn
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"Top Rated Statistics Package"
INFO WORLD, September 19, 1988

Systat. Because other statistics and
graphics packages are not enough.
Systat now offers more statistical graphics than any other PC or
mainframe package. And we still give you less bulk with more statistics.
Statistics

Basic statistics, frequencies, t- tests, post- hoc tests
Multiway crosstabs with log- linear modeling, association
coefficients, PRE statistics, Mantel-Haenszel, asymptotic standard
errors Nonparametric statistics (sign, Runs, Wilcoxon, KruskalWallis, Friedman two-way ANOVA, Mann- Whitney U, KolmogorovSmirnov, Lilliefors, Kendall coefficient of concordance)

Pairwise/

listwise missing value correlation. SSCP, covariance, Spearman,
Gamma, Kendall Tau, Euclidean distances, binary similarities Linear,
polynomial, multiple, stepwise, weighted regression with extended
diagnostics Multivariate general linear model includes multi- way
ANOVA, ANOCOVA, MANOVA, repeated measures, canonical
correlation Principal components, factor analysis, rotations,
components scores Multidimensional scaling Multiple and
canonical discriminant analysis. Bayesian classification Cluster
analysis (hierarchical, single, average, complete, median, centroid
linkage, k- means, cases, variables Time series (smoothers,
exponential smoothing, seasonal and nonseasonal ARIMA, ACF,
PACF, CCF, transformations, Fourier analysis Nonlinear estimation
(nonlinear regression, maximum likelihood estimation, and more).

Graphics

Overlay plots Drivers for most graphics devices
Two dimensional: Error Bars Scatterplots Line and Vector Graphs

Vector, Dot, Bubble and Quantile Plots Bar Graphs (single, multiple,
stacked, range) Box plots (single and grouped) Stem- and- leaf
diagrams Linear, quadratic, step, spline, polynomial. LOWESS,
exponential smoothing Confidence Intervals and ellipsoids (any
alpha value) Smooth mathematical functions Rectangular or polar
coordinates Log and power scales ANOVA interaction plots
Histograms (regular, cumulative, fuzzy) Stripe and jitter plots
Gaussian histogram smoothing Scatterplot matrices Voronoi
Tesselations Minimum spanning tree Maps with geographic
projections (U.S. state boundary file included) Chernoff faces Star
plots Fourier plots Pie charts Contour plots on regularly and
irregularly spaced points Control charts and limits Three
dimensional: Data plots Smooth function plots Vector plots
Linear, quadratic, spline, least squares surface smoothing Threedimensional type fonts.

Data Management

Import/export Lotus, dBase, and DIF

files Full screen data editor Full screen text editor Unlimited
cases Missing data, arrays, character variables Process
hierarchical, rectangular or triangular files, irregular length records
Character, numeric, and nested sorts Merge and append large files
Unlimited numeric and character variable transformations
Subgroup processing with SELECT and BY Value labels and RECODE
Statements Macro processor with programming language, screen
control, file manipulation, applications generation, and report writing.

SYSTAT

1st in PC WEEK User Satisfaction Poll
December 5, 1988

Systat operates on IBM PCs and compatibles. MS-DOS and CP/M
machines, several UNIX minicomputers, and the VAX/Microvax.
Menu/windowed Macintosh version also available. Single copy price
$795 USA and Canada, $ 895 Foreign. Site licenses, quantity prices
and training seminars available. No fees for technical support.
Statistics and graphics available separately.
For more information, call 312 864.5670 or write Systat Inc.,
1800 Sherman Avenue, Evanston, IL 60201.
The following are registered trademarks: CP/M of Digital Research. Inc.. IBM PC of IBM,
Inc., MS-DOS of Microsoft, Inc.. Macintosh of Apple Computer Inc.. UNIX of AT&T and
VAX of Digital Equipment Cnrporat
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Systat. Intelligent software.

SOFTWARE REVIEW

A Virtual Toolkit
for Windows
and the Mac
XVT's libraries
guarantee Mac-to- PC
and PC-to- Mac
portability
Ray Valdés

I

nthis era of competing graphical environments, developers face tough
choices. Should they commit to a
particular system—Microsoft Windows, Presentation Manager, the Macintosh—or try to construct aportable application that abstracts the properties that
these systems share? The single-system
approach is perilous; the multisystem approach is safer but terribly arduous.
XVT (Extensible Virtual Toolkit) 1.1
from the Advanced Programming Institute (API) simplifies the safer course of
action.
This $995 product implements a library of functions that provide a common programming interface across windowing environments. Initially, XVT
spans the Macintosh and Windows environments. XVT's author, Marc Rochkind, intends to port this virtual toolkit
to other present and future industry-standard environments—notably X-Windows
and Presentation Manager.
Some graphical environments, like XWindows and ParcPlace Systems' Smalltalk-80, are designed to be portable to
different hardware platforms. However,
XVT is different. It is athin intermediate
layer of software that lies between the
application program and the native environment. Because this intermediate layer
relies on the services of the native environment for presenting menus, tracking
the mouse, and framing windows, appli-

cations created with XVT have the look
and feel of applications written from
scratch for the native environment. API
provides asample MacDraw-like application, called XVT-Draw, that illustrates the approach and validates it
through proof-by-existence.
XVT provides functions similar to the
ones provided by the native Mac and
Windows environments. There are functions to create and manipulate windows,
draw graphics objects on the screen, allocate relocatable memory blocks, deal
with events and messages, put up dialog
boxes and alert boxes, read and write
files and directories, transfer data to and
from the clipboard, and print the contents of awindow.
In addition to these functions, XVT
provides applications developers with a
built-in help subsystem that users access
through the system menu, and also with
some facilities for debugging through a
trace transcript. Other higher-level extensions beyond what the Mac and Win-

dows environments offer include afontselection menu and support for file
directories. Table 1lists representative
XVT functions along with their Windows and Mac counterparts.
The XVT package comes with two
disks and documentation. One disk is an
800K-byte 31
/2
inch Mac disk, the other a
360K-byte 51
/4
inch MS-DOS floppy
continued

XVT Draw runs on the Macintosh
(above) and on the PC (below).
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Table 1: Representative XVTfunctions, along with their Mac and Windows
counterparts.

XVT

Mac Toolbox

Windows

new_window
close_window
show_window
show_window
set_front_window
get_client_rect
local_global

NewWindow
CloseWindow
ShowWindow
HideWindow
BringToFront
Graf Port data struct
LocalToGlobal
GlobalToLocal
SetWTitle
I
nvalRect
BeginUpdate
EndU pdate

CreateWindow
DestroyWindow
ShowWindow
ShowWindow
SetWindowPos
GetClientRect
ClientToScreen
ScreenToClient
SetWindowText
I
nvalidateRect
BeginPaint
EndPaint
GlobalAlloc
GlobalFree
GlobalLock

gunlock
grealloc*
gsize

NewHandle
DisposHandle
HLock,
handle data struc
HUnlock
SetHandleSize
GetHandleSize

Events

main_event
xvt internal

app event loop
FindWindow

app Window Procedure
DispatchMessage

Drawing

set_cur_window
get_cur_window
move_to
draw_line
draw_arc
draw_oval
draw_rect
draw_pie
draw_polygon
draw_roundrect

SetPort
GetPort
MoveTo
LineTo
FrameArc,PaintArc
FrameOval,PaintOval
FrameRect,PaintRect
PaintArc,FillArc
FramePoly,PaintPoly
FrameRoundRect,
PaintRound

GetDC, hDC data struct
hDC data struct
MoveTo
LineTo
Arc
Ellipse
Rectangle
Pie
Polygon
Rect RoundRect

Pictures

picture_make
picture_open
picture_close
picture_draw
picture_free
picturelock
picture_unlock

OpenPicture
OpenPicture
ClosePicture
DrawPictu re
KillPicture
HLock
HUnlock

CreateBitmapl ndirect
SelectObject
DeleteObject
StretchBlt
DeleteObject
GetBitmapBits

Files

open_file_dlg

SFGetFile
FSOpen
FSClose
FSRead
FSWrite

OpenFile
OpenFile
close
read
write

Window
management

set_title
invandate_rect

Memory
management

galloc
gfree
glock

gread
gwrite
Misc.

caret_off
caret_on
obscure_cursor
pt_in_rect
set_rect
needs_update
of fset_rect
is_rect_empty
set_rect_empty

ObscureCursor
PtInRect
SetRect
SectRect
OffsetRect
EmptyRect
SetRect

•Not available in XVT 1.1 but will be available in version 1.2.

GlobalUnLock
GlobalReAlloc
GlobalSize

ShowCaret
HideCaret
ShowCursor
PtInRect
SetRect
IntersectRect
OffsetRect
SetRectEmpty

disk. For version 1.1 of XVT, the Mac
disk contains files totaling 464K bytes,
in four folders: lib, include, examples,
and bin. The MS-DOS disk has asimilar
structure, except that there are no directories and the files are compressed to fit
on the smaller-capacity floppy disk.
The MS-DOS disk includes abatch-installation file and asmall decompression
program that create adirectory structure
on your hard disk similar to the one
shipped on the Mac disk. The installation process is simple enough that you
can ignore the batch file and do the installation manually from the command
line. That's my procedure with new programs so that Iknow exactly what goes
where. If you have the Windows development environment installed and know
how to use it (aprerequisite for XVT),
none of this will present any problem.
When installed, the lib directory contains the XVT library for your C compiler. On MS-DOS, there is one file,
XVT.LIB, that is an 87K-byte mediummodel library file for the Microsoft C
Compiler. On the Mac, there are two
files: aLightspeed C file and an MPW C
file (both about 56K bytes in size). You
link these libraries, along with your regular Windows and Macintosh libraries,
to the XVT applications you write.
The include directory contains header
files for your C compiler. There are two,
and they are identical for the Mac and
MS-DOS. The principal file is XVT.H,
which is about 500 lines long and declares the data structures and type definitions used by the XVT virtual environment. In addition, XVT.H has function
prototypes for all the XVT functions.
That's relatively modest compared to the
2400 lines of the Windows header and
the roughly 2000 lines for the Mac header files in Lightspeed. Like these equivalents, XVT.H must be included in all
program files that interact with the environment. The second file, called XVTMENU.H, contains environment-independent menu definitions. Under MSDOS, the include directory also contains
header files for the resource compiler.
The third directory contains small example programs, in source code form, illustrating how to use XVT to accomplish
typical tasks. The source files are named
for the function they illustrate: scrolling,
tracking the mouse, displaying multiple
windows, selecting fonts, listing adirectory, and using aclipping region. Each
cookbook-type example does its job, but
Iwish API had provided more of them.
Much more helpful would have been the
source code to amedium-size application
continued
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*$1695—Model 3610 C/D
(not shown)
Same style as 3600 A-D
Handles C & D size media

Features that say value ...
Economical: $1,000 less than other large format
plotters.
Compatible: Operates with all popular CAD
software supporting DM/PL.
Multiple Media Sizes as small as 81/
2"
x11" or as
large as 36" x48" eliminates the need for asecond
plot ter.
Practical speed you can really use: 10" per
second assures good drawing throughput while
optimizing the speed at which most plotter pens
can draw without skipping.
Repeatability and Resolution: .
004 assures quality suitable for the most demanding applications
including PCB artwork.
Vacuum Paper Hold Down guarantees perfect
registration.
Circle 278 on Reader Service Card (DEALERS: 279)

Unique: X8cY rescaling allows calibration to
one part in 10,000. Ideal for applications where
scale is critical.
CALL NOW AND WE'LL SEND YOU
A FREE SAMPLE PLOT.

(415) 490-8380

Fax (415) 490-3906

Dealer inquiries invited.

ZEFIICC11•1
40491 Encyclopedia Circle
Fremont, California 94538
Made in USA

DM/PL is atrademark of Houston Instrument
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XVT ( Extensible Virtual Toolkit) 1.1
Tye
Portable software development tool
for Macintosh and Windows graphical
environments

Company
Advanced Programming Institute, Ltd.
P.O. Box 17665
Boulder, CO 80308
(303) 443-4223
Format
One 360K- byte 51
/
4inch floppy disk
(for IBM PCs and compatibles) and
one 800K- byte 31
/2
inch floppy disk
(for Macs)
Hardware Needed
IBM PC or compatible capable of
running Microsoft Windows, and/or a
Macintosh 512KE or higher
Software Needed
For IBM PCs and compatibles:
Windows 2.03 or higher; Microsoft C 5.1
or higher; and Microsoft Windows
Software Development Kit 2.10 or higher
For the Mac: Macintosh System 5.0 or
higher; Lightspeed C 3.0 or higher
Language

Documentation
60- page Technical Overview
Price
$995 (complete package includes both
Mac and PC versions)
Programmer's Reference Manual: $25
Inquiry 1064.

that combines the functions into awhole
program. API offers nothing like that,
although it says it plans to distribute the
source code to the XVT-Draw sample.
The bin directory, the fourth and last
directory, contains two executable files:
the XVT-Draw example application and
the Help File compiler utility. On MSDOS, XVT-Draw is 134K bytes in size;
on the Mac, it is 104K bytes. The Help
File compiler is of similar size on both
machines—about 30K bytes.
Setting Up an XVT Environment
Installing XVT was abreeze on the Mac,
and easy on the PC, too—once Ihad installed the basic development tools that
this product requires.
For this review, Iused aCompaq 386
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with 2megabytes of memory, a70-megabyte hard disk drive, and aMicro Display
Systems Genius full-page display. My
Mac system is aMac SE with 4 megabytes of memory, aRadius 68020 accelerator, aRadius full-page display, and a
40- megabyte hard disk drive. These
hardware configurations represent what
many consider the minimum needed for
doing serious development work on PCs
and Macs. Gone forever are the days
when you could fit aC compiler, text editor, linker, debugger, libraries, and your
source code on a dual-floppy machine
with 512K bytes of memory. The XVT
package imposes no additional hardware
requirements beyond what you need to
run the native toolkits.
XVT assumes you have the standard
development tools for your particular environment. On the Mac, this means
either Lightspeed C 3.0 or MPW C. Iuse
Lightspeed C, and Iwas up and running
with no problems. On my MS-DOS system, I used Microsoft C 5.1 and the
Microsoft Windows Software Development Kit ( SDK) 2.03. Installing the
XVT library and compiling and running
the sample programs were fairly simple.
For Mac programmers used to the
purity of one type of screen display, one
size of memory pointer, one floatingpoint option, and one user interface, it is
a jarring experience to encounter the
strange world of MS-DOS and Windows.
There's agauntlet of irritating and unpleasant experiences to run through as
you ascend the learning curve. Some
novice programmers might unfairly associate the XVT product with these negative experiences, but Iwant to emphasize
that none of this has to do with the quality or ease of use of the XVT product,
which is commendable.

cording to API, the upcoming version 1.2
of XVT will make the buried internal
event loop accessible to the application
through an event-hook procedure.
Icompiled and ran all the sample applications on both my PC and my Mac.
Then Icombined several of the examples—one that featured mouse tracking
and another that manipulated multiple
windows— into a single program. Finally, Itook atoy drawing application
that I've written for both the PC and the
Mac and ported it to XVT. Everything
went smoothly. Ishould emphasize,
though, that I'd originally written my
drawing program in aportable way so I
could create both PC and Mac versions.
A program written specifically for either
environment would, naturally, be more
difficult to port to XVT.

XVT Subsystems
The services provided by the XVT environment are ablend of those supported
on the Mac and in Windows. XVT contains subsystems for event processing,
memory management, window creation,
graphics drawing, menu handling, file
reading and writing, printing, and clipboard management. Some of these are
closer to the Mac in spirit, and others are
closer to Windows.
The memory management subsystem
is philosophically closer to Windows
than to the Mac because there is no double-indirection of handles as on the Mac.
Also, as in Windows, you have to lock an
object in memory to obtain apointer to
it. The memory functions include the
following: allocate arelocatable memory
block, free it, lock it (and return apointer to the locked block), unlock it, and return its size. In version 1.1, there's no
function to resize a memory block, so
you'll have to do that yourself. The comUsing XVT
pany says this was an oversight and it will
Writing an application using XVT is
add the function to version 1.2.
much like writing it for the native enviIn the area of event processing, the 15
ronment, except that you use the aboveevent types in XVT represent aconcepmentioned header files in place of the natual middle ground between the 11 Mac
tive headers and you use the XVT library
events and the 96 message types defined
in Windows. The mouse events are
in addition to the native libraries. All
other development tools operate in the
mouse up, mouse down, move, and dousame way. The only caveat is that, with
ble-click. Window events are update, activate, close, destroy, resize, vertical
MS-DOS, you have to use the mediumscroll, and horizontal scroll. The remodel compiler option.
Native Mac and Windows applications
maining events are keyboard character,
are built around a top-level event loop
menu command, font selection, and apthat invokes appropriate event handlers.
plication termination. XVT excludes the
XVT works similarly, but the event loop
Mac network event from this set because
is buried in the XVT library. ApplicaWindows does not support it. Likewise,
tions programmers need only supply the
it excludes all Windows intertask comhandlers, aprocess that's like what you
munication events. A new feature not
do under Windows when you specify a found in either Mac or Windows is the
WndProc for each class of window. Accontinued
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t$Farte easy
ways to boost
your BASIC
PROBASTM
Professional Basic

On-Line Help

Programming Library

For PROBAS

Announcing PROBAS Version 3.0, now with
over 335 assemby routines to really kick
QuickBASIC and BASCOM into high gear.
BYTE magazine calls PROBAS a " Supercharger for QuickBASIC". Thousands of
programmers rely on PaoBss to make their
life easier and tc enhance their programs
with features like:

PROREF provides pop-up help for the
routines in PROBAS and is an extension of
the QuickBASIC programming environment.
Find help on any routine with a few keystrokes or mouse clicks. Pop-up an ASCII
chart, calculator, scan code module, box
diagram, your own help information or
almost any DOS program via a hot- key.
Just $ 50.00!

•
•
•
•
•
•

An 800- page 3- part manual
Full-featureci windowing
Screen snapshots (Text & Graphics)
String, array, and pointer sorts
Lightning- fast file I/O
Full mouse support

Create dazzling 3creens in text mode, CGA,
EGA, VGA or Hercules graphic modes. Save
and restore screen snapshots to arrays,
EMS memory or files. Full featured windowing to meet the most demanding jobs. The
PROBAS system of virtual screens allows
you to draw ull or partial screens to
memory, and then snap them on in an
eyeblink. You can even create vitural
screens far larger than the display screen.
Sick of running out of string space? Store
hundreds of K in numeric arrays or megabytes in extended or expanded memory.
Tired of using a kludgy SHELL to DIR to
read adirecto -yor archive files? Scan subdirectories or . ARC files using wild- cards
and store thousands of file names, dates,
and times. W sh you could drag a window
containing text or a menu around the
screen with a mouse? It's easy!
PROBAS gives you a complete set of
blazingly-fas file routines. Read or write
huge chunks of data at aclip, with file locking and error handling so that you can even
use them in E.ubprograms. You'll never want
to use BASIC's file I/O again! Sort data with
lightning fast array and pointer sorts.
Search files or arrays at assembly speeds.
PROBAS also has over 200 other essential
services inc uding handy string, date, time,
directory and array manipulation, string,
screen and data compression, full mouse
support, valuable equipment and input
routines ani faster replacements for most
BASIC commands.
Whether you are aprofessional or anovice,
PROBAS will boost your BASIC in ways you
never dreamt possible. PROBAS allows professionals to save time and work and lets
novices wrte professional-quality programs
quickly ani easily. After all, how much is
a few hundred hours of your time really
worth?
For all versions of QuickBASIC and
BASCOM including BASCOM 6.0 for OS/2.
Just $ 135.00!

PRO DAST.'
TOOL KIT

PRoREF.

PROSCREENT m
Professional Screen
Management System

The TooLKrr is a collection of assembly
and BASIC modules that use the PROBAS
library to save you even more hours of grunt
work. Why spend hundreds of hours reinventing the wheel when you can just plug
in TooLKrr modules like:
•
•
•
•
•
•

Menu Generators
Fast B- tree indexing
Mini- editor with word-wrap
Patch . EXE files
Protected storage areas
Julian date routines

The TooLkrr also includes clock, calendar,
windowing, BCD math routines and much
more, complete with BASIC source code
and acomprehensive manual. The PROBAS
TooLKrr adds capabilities and helps conserve your most valuable asset of all—time!
Requires PRoBAs. Just $99.00!

PROSCREEN is a full- featured screen generator/editor that will save you more design
and coding time than you ever thought
possible. PROSCREEN treats screens like a
word processor treats text to provide complete control over characters, colors, and
RO B
A S TM
placement. Design input screens with up to
130 fields and 19 pre- defined and 2 userdefined masks. Use PROBAS or the includThe PROBAS TELECOMM TooL,Krr is a coled BASIC/Assembler subroutines to access
lection of high-level communications
the screens. No kludgy code generators
modules that you plug into your code to prohere! Comes with subroutine source, extenvide popular file transfer protocols, terminal
sive on-line help, and a 285 page manual.
emulations, login scripts and baud rates up
Just $ 99.00!
to 115,200 baud. You get:

P

TELE COMM T
OOL KIT

PRO MATHT.

PROMATH is

a collection of over 150 highlevel routines that provide mathematical
functions and operations for programmers
who often work in mathematics, science,
or engineering. Complex variables, real and
complex matrices, real and complex trigonometric and hyperbolic functions and their
inverses, solution of linear equations, integration, differential equations, Fast
Fourier transforms and many other useful
routines are provided.
For years Fortran has been the language of
choice for scientific and engineering applications, but it lacks many of the useful
features of QuickBASIC. PROMATH contains most of the Fortran mathematical and
numeric functions and allows you to easily
translate Fortran code to BASIC or write
new programs in BASIC while retaining Fortran's numerical prowess.
The PROMATH manual is over 200 pages
and provides a complete description of
each routine, including any algorithm and
the mathematical formula the routine uses,
shown in standard notation. For QuickBASIC 4 and BASCOM 6only. Just $ 99.00!
Circle 116 on Reader Service Card
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Xmodem/Modem7tXmodern.1 k
Ymodem ( single and batch)
CRC- 16 and Checksum
VT52, VT100, ANSI BBS etc.
Auto Dialer & data base
Documented BASIC source

Why use clumsy SHELLs to complex
terminal programs when you can plug
just the communications routines you
need into your code? Implement just
the features and commands you want.
Requires PROBAS. Just $ 75.00!
Our thirty day, money- back guarantee assures
you the highest quality and our technical support staff is always ready to help. Try our BBS
at (
301) 953-7738 or give us a call at:

HIIAMMERLY
COMPUTER SERVICES, INC.

9309 JASMINE COURT • LAUREL, MD 20707
INTERNATIONAL CALLS: ( 301) 953-2191

(800) 343-7484

FAX # 301-725-8147
Add $5.00 per item ($8.00 Canada) for shipping per order.
Europe: $39.00 for 1st itern plus $5.00 for each additional
item. Visa,
C.O.D. ( US Only) checks and ap roved
POs accepted. Trademarks PaoBAa, PaoRicr, P
PROMATH: Hammerly Computer Services, Inc. Quick.
BASIC, BASCOM: Microsoft Corp.
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font-selection event, the foundation of
XVT's higher-level support for menu
display of font styles and sizes.
The window management subsystem
includes functions to create anew window, return the size of its content area,
close the window, invalidate its content
(i.e., invoke repainting), query the system for the frontmost window, set the
clipping rectangle, set the window title,
get and set the cursor, convert from window coordinates to screen coordinates,
and set the scroll position and scroll
range. These routines are closer to the
Mac than to Windows. You don't need to
register different window types, and you
don't have to specify a separate event
handler for each window class.
The graphical functions are philosophically closer to Windows than to the
Mac. XVT supports the concept of apen
tool (for drawing lines and outlines of
shapes) as well as abrush tool (for filling
in hollow areas like the interior of arectangle). Pens come in different colors
(white, black, and transparent), styles
(currently only asolid style—no dashed
styles), and draw modes (e.g., XOR,
OR, COPY). There are 12 brush styles
(for filling areas, including white, light
gray, dark gray, diagonal, and vertical).
There are routines to make awindow
available for drawing, set the pen and
brush tools, draw shapes (line, polyline,
polygon, rectangle, oval, roundrect, arc,
pie, and text), set text-font attributes
(size, family, style), and perform
queries.
There's an asymmetry in XVT's implementation of stored pictures, which
contain the cumulative result of aseries
of drawing commands. On the Mac, an
XVT picture is stored as aPICT file; this
preserves object structure and simplifies
redisplay, scaling, and interapplication
transfer. Although Windows supports a
PICT analogue—the Metafile—XVT,
for some reason, doesn't use it. Instead,
XVT implements stored pictures as bitmap objects, although the manual hints
that this may change. There are routines
to create apicture, open it for the accumulation of drawing commands, close it,
play it back within a scaled rectangle,
lock it for reading and writing to afile,
and dispose of it.
Menu-bar support includes routines to
add check marks to menu items, enable
and disable items, draw the menu bar, set
menu text, and support the font-selection
menu. File-system support implements
an abstract object called a directory,
which represents native directories on
local file systems. There are built-in
functions that return the start-up direc214
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tory or obtain adirectory selection from
tion or redrawing within the window.
That's asmall thing that many people
the user by means of adialog box.
might not even notice. Fortunately, you
Printing is another messy device-decan see for yourself without investing
pendent topic that causes problems even
$1000 to buy XVT. You can download
for programmers writing in asingle naXVT-Draw, the sample application,
tive environment. XVT supports the necessary operations: begin printing, start a from many electronic bulletin boards and
information utilities as shareware, in
new page, end apage, and end printing.
both Mac and Windows versions. Try out
Dialog support in XVT is straightforits functions and see how they feel. If the
ward. Some simple dialogs are built in
(e.g., an about box, an alert box, and a application you want to write is similar in
size and structure, it should have equivaprompt box) along with the more elaborate file-directory dialog mentioned earlent performance.
It comes down to this: The XVT layer
is about as thin as it can be while meeting
the design goals of portability and realworld functionality. The level of abstraction seems appropriate. On asubsystemby-subsystem or function-by-function
basis, the decisions made by its author
are reasonable. Although you or Imight
not make the same choice in every case,
none stands out as horribly mistaken. It's
very unlikely that an average programming shop will surpass this particular
implementation in terms of efficiency,
quality, and robustness.
Some innovative applications might
require choices in function mapping that
lier. Custom user dialogs are supported
through XVT functions (e.g., check_
are different from those made in XVT.
You can sidestep XVT, though, and use
radio_button, enable item, get item
the native environment, although the retext, check box) in conjunction with resulting application will be nonportable.
source files in the native environment.

You can

try out XVT-Draw

for nothing and see
how it feels.

Is There aPerformance Penalty?
With interactive graphical applications,
performance is often asubjective matter
that doesn't lend itself to quantitative
measurement. For some applications, a
twentieth-of-a-second lag can make adifference. For others, differences of whole
seconds may not matter much. For example, on my high-end Compaq 386 running any Windows application, the
mouse tracking always feels clunky and
sluggish when compared to the feel of the
mouse on my lowly Mac 512 (never mind
my 68020 Mac). But when Ilook at published benchmarks of programs that run
on both machines (e.g., Aldus PageMaker), the numbers don't bear that out.
With one exception, all the operations
Itried out using the XVT library—tracking the mouse, dragging awindow, typing in text, choosing menu items—felt
like equivalent operations found in native
applications. The single performance
anomaly Iobserved relates to Windows.
When Iselected an occluded child window within an XVT application, the time
required to uncover, highlight, and redraw the window seemed substantially
longer than in anative Windows application. This was true even for ado-nothing
example program that did no computa-

What's Wrong with XVT?
XVT does have aweak point. The quality of its documentation is typical of that
from asmall, tool-oriented vendor with
limited resources: It's OK, but it doesn't
go far enough. The documentation consists of a60-page Technical Overview, a
160-page Programmer's Reference Manual ($25 extra), and asmattering of technical notes and updates. Explanations
are understandable and clear despite the
dense nature of the topic at hand.
But the documentation lacks information. There's no index and no up-to-date
list of the functions available in the system. Iwas able to find what Ineeded in
the header files, with their function prototypes, but API should provide aseparate list and group the functions by subsystem as well as alphabetically.
Assorted release memos, bug reports,
and technical notes are confusing for the
same reason: There's no catalog of functions to which you can relate them. The
bug reports do serve one useful purpose,
though. They indicate the health of the
product. Iwas pleased to find evidence of
benign incremental improvements (characteristic of aproduct beginning its journey to maturity), rather than mysterious
continued

The journey
to discovery can
sometimes be a
long and attluous
one.
Especially
when it comes to
writing database applications.
And especially when you're not
aprogrammer.
All of which is precisely why we
built dBASE IV' with an innovative
new feature we call the Control Center.

The Control Center is alogical,
intuitive window from which you perform all your key database operations.
Aconstant frame of reference, if you
will, for harnessing all of dBASE IV's
formidable power.
Through the Control Center, you
get simple and understandable access to
every one of dBASE IV's modules and
functions. Like the powerful Report
Writer. The Applications Generator.
And much, much more. So that the
time it takes to develop your applications can be drastically reduced.

You see, at Ashton-Tate we think
that people tend to be more successful
when they're able to see the opportunities
for discovery right in front of them.
Want to see for yourself? Just visit
your local authorized Ashton-Tate
dealer for ademonstration, or call
800-437-4329*ext. 2934 for details
on videotapes, demo disks, upgrades,
and more.
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items describing unexplained fatal
errors. Still, this is no excuse for not having abetter-organized, up-to-date reference manual.
In fairness to API, Ishould note that
many of the above criticisms applied
equally to the Mac Toolbox and the Windows SDK when they were introduced.
As with those two systems, it is likely
that XVT will continue to improve—particularly in documentation. The company promises that version 1.2 will be
out by the time this review is printed and
that it will have some ( but not all) of the
improvements suggested above.

KADAK's
engineers bring
years of practical real-time
experience to this mature

MULTI- TASKING SYSTEM
(version 2.0)
for the IBM® PC, PC/XT and PC/AT

•
•
•
•
•

No royalties
IBM PC DOS® support
C language support

• Intertask message
passing
• Dynamic operations:
-task create/delete
-task priorities
-memory allocation
• Event Manager
• Semaphore Manager

Preemptive scheduler
Time slicing available
• Source code of the

C interface and device
drivers is included

AMX86 - operates on any 8086/88, 80186/88, 80286 system.
Demo package $ 25 US
Manual only $ 75 US
AMX 86 system $2195 US
(shipping/handling extra)

L

Also avadable for 8080. Z80, 68000

KADAK Products Ltd.
an

il

206-1847 W. Broadway
Vancouver, B.C., Canada
V6J1Y5
Telephone: ( 604) 734-2796
Telex: 04-55670

C,omedetç ?AT Syen1

On ASingle Card
(Stande IBM AT Card Size)
•
. .. . ...•
•

Build your
(>\vn system by
selecting from DT1's
catcl family with features
that include:
• On-board RAM up to 8M
• 12, 16, 20, MHz CPU Speed
• CPU-8088, 286, 386SX, 386
• Graphics-VGA, EGA, CGA, MDA
• SCSI, ST506, IDE
• Floppy Interface
• Keyboard Interface
• 2Serial Ports
• IParallel Port
• Ethernet Interface
• Award or Phoenix Bios

Also Available:

•
•
•
•
•

Card Cages
Backplanes
Chassis
Rackmounts
much more

f.m : Diversified
MO Technology
112 E. State Si •

Ridgeland. MS

39158

(601)856-4121
.i,e48,286, 386SX, 386 are tradenanws of Intel Corp.
/XT, / At, IBM are tradenames of IBM Corp.
Award is atradename of Award Inc.
Phoenix is atradename of Phoenix Inc.
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1-800-443-2667
Design,,1 and Manufactured by DTI in the tsA
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Making the Decision
XVT is atremendous bargain for developers who must have portability but
don't want to commit time and resources
to developing in two native environments. I'm convinced that, for these people, the savings in time, aggravation, and
opportunity costs will easily exceed
XVT's price by one or even two orders of
magnitude. But the decision to commit to
a development platform like XVT is a
major one, comparable to choosing a
programming language. The problem is
the large gap between the $25 you can
spend to peruse the XVT manual and the
$995 you have to spend before you can
actually try out the product. Perhaps API
can come up with some intermediate arrangement to help prospective buyers familiarize themselves with XVT.
If you are interested in writing portable, graphically based applications software, you can't afford to ignore XVT.
Get the Technical Overview, which is a
free article reprint, and order the Programmer's Reference Manual for $25.
Download and try out the sample shareware application, XVT-Draw. Become
familiar with your target environments if
you are not already familiar with them.
Try writing some small native applications. Then consider purchasing XVT.
If you are part of an organization with
ahealthy R&D budget, order acopy of
XVT and try it out. Even if your organization eventually decides not to use it,
chances are you will have learned anumber of useful concepts. If using XVT
keeps you from including WINDOWS.H
or the Mac Toolbox header files in every
module of your application, it will have
been worth at least its purchase price. •
Ray Valdés is president and founder of
Sapphire Software, atechnology consulting firm in San Francisco, California,
that specializes in the design and development of graphical software. He can be
reached on BIX c/o "editors."
Circle 40 on Reader Service Card —»

Our standards are
the toughest part
of our 3.5"diskette.
We've got you covered.
The rigid plastic jacket of
our 3.5" Micro Diskette is
molded to our own specifications for unsurpassed
protection. And, our clipping level is 44% higher
than industry standards.
Call 800-343-4600 for
the name of your nearest
BASF supplier.
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PANASONIC KXP-1124
Dot Matrix
Printer
$339.

$599

MONITORS

PANASONIC

•Intel 8088-1Switchable from 4.77

to

10MHZ • 512K RAM Expandable to 640K
•Dual Floppy Controller • 150 Watt Power
Supply • Mono/Color Video Graphics
Board • 12" Monochrome Monitor • 1
SeriaL/1Parallel/1 Game Ports & Clock •
101 "AT' Style Key Keyboard • FREE 1
Year Warranty.

1180i
1124 192/63 cps
1524 240/80 cps

CALL.
339.
575.

1592 220/38cps
1595 290/51cps

415.
449.

KXP 4450 Laser w/Toner
EPSON
LX 800 180/32cps

1599.
$ 199.

Color Systems With

EX 800 300/60cps

439.

Mitsubishi Monitors

FX 850 264/54cps
FX 1050 200/54cps

359.
467.

CGA Color System
EGA Color System
CGA w/20MB

$869
$ 1079.
$ 1137.

LC) 500 180/60cps
LC) 850 264/88cps
LO 1050 264/88cps

328
CALL.
CALL.

EGA w/20MB

$ 1347.

LC 2550 400/133cps
DFX 5000 533/80cps

949.
CALL

THE COMPLETE 40MB
286/12 PROFESSIONAL
SYSTEM

Disk Drive • FDC/HDC Dual Controller •
40MB Seagate ( ST251-1) Hard Drive • 1
Serial/ Parallel/ & Game Port • Color/
Mono Graphics Card • 101 "AT" Key Keyboard • 200 Watt Power Supply • 12"
Monochrome Monitor • FREE
Warranty

1 Year

P2200 170/55cps
P5200 265/90 cps

OKIDATA
ML 182P 180/30
ML 320 300/63
ML 321 300/63

$369.
530.
719.
1092.
3199

345.
479.

ML 390 270/90
ML 391 270/90
ML 393 450/120

479.
655.
1005.

ML 393 COLOR

1C79.

HEWLETT PACKARD
Deskjet
$709

Mitsubishi Monitors

Laser Jet ll

EGA Color System
VGA Color System

14" EGA/CGA ( 720x350)
14" VGA ( 800x600)

340.
415

1409

MITSUBISHI
3" CGA ( 640x200)

$249

1410 13" EGA ( 640x350)
1430 13" EGA(640x350)

361.
399.

Diamond Scan ( 800x600)

490.

SONY
1302 13" Multiscan ( 1024x768)
1303 1.3" Multiscan ( 800x600)

$644.
522

$ 1779.

1717.
DICONIX

82099.

150p 150/50

$2229

300 WP 310/73

Ultrasync 16"

$519.
879.

ZENITH
1390 13' RGB ( 640x480)
1490 14" FTM Monitor

$439.
648.

COMPAQ Deskpro386-25/110

IBM MDL. 50Z,30/MB
VENDEX HEADSTART III
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CALL.
CALL.

LAPTOPS
NEW!
TOSHIBA
T-3100E
$2799.

$313.
489.

TOSHIBA
T-1000
T-1200H/HB
T-1600 NEWI

Multisync 1 13" (800x600)
Multisync Plus 15" ( 960x720)

$599.
919.

Multisync XL 19" ( 1024x768)

2249.

T- 3100E NEWI
T-3200

2799.
3599
4749.

T-5200 NEW!

CALL.

NEW!
ZENITH
Supersport
In Stock Now!

VIDEO BOARDS
THE

Mono/Color

THET'EGA /
480
THE Te VGA/256

$59.
159.
220.

$779.
2214/2399.
CALL.

215.

ZENITH
Supersport MDL. 2

CALL.

PARADISE VGA+
VIDEO 7VEGA VGA

274.
285

Supersport MDL. 20
Supersport 286 MDL. 20

CALL.
CALL.

VIDEO 7VEGA DELUXE
ORCHID Pro Designer VGA

214.
299.

CRCHID Designer VGA 800
ATI EGA Wonder 800

235.
230.

PARADISE

Autoswitch 480

NEC
Ultralite
Multi Speed HD

'DEFECTIVE SOFTWARE REPLACED. DEFECTIVE HARDWARE REPLACED OR REPAIRED. PRICES SUBJECT TO CHANGE.
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COMPAQ Deskpro 386-20/60MBCALL
IBM MDL. 30-21, 20MB
CALL
IBM MDL. 30-286, 30MB
CALL

T-5100

NEC
$239.

Color Systems With

CGA Color System

169.
254.

AST Premium 386 MDL. 300 .... $2770
AST Premium 286 MDL. 140
2648
COMPAQ Deskpro 286-/40MB
CALL

PRINCETON GRAPHICS

P9XL 400/330 cps
LC890 Laser

•12MHz Switchable Speed • 512K RAM
Expandable to 1024K • 1.2MB Mitsubishi

$75.

14" VGA Mono/Flat ( 640x350)
14" RGB Analog (640x240)

Ultrasync 12"

NEC

P5300 265/70 Wide

$1579

COMPUTER SYSTEMS

MAGNAVOX
Amber TTL Mono

CALL.
CALL.

eSELECTION ePRICE
Imo
•
SOFTWARE

CO-PROCESSORS/CHIK.INTEL 8087-1
INTEL 8087-3
INTEL 80287-8
INTEL 80287-10
INTEL 80387-16
INTEL 80387-20
INTEL 80387-25
THET" 640K Upgrade Kit
THE Memory Upgrades

$215.
109.
239.
279.
442.
540.
650.
CALL.
CALL.

MULTIFUNCTION CARDS
DISK DRIVES

PLOTTERS/DIGITIZERS
HOUSTON DMP 41, 42, 52, 61
HOUSTON DMP 52MF, 62MP
ROLAND DXY 885 DXY980
CALCOMP 1023
SUMMASKETCH 12X12

CALL
CALL
CALL
CALL
379.

SUMMASKETCH 12X18

645.

SCANNERS
H.P. Scanjet w/Interface
$ 1455.
PANASONIC RS 505 Flatbed
995.
PANASONIC RS 50E Flatbed ... 1259.
MICROTEK MSF 300G
2650.
MICROTEK MSF 300CFlatbed
1350.
PRINCETON LS 30C w/Adaptor
758.
COMPLETE PC Hardscanner . 171.
LOGITECH Scanman
CALL.

MICE
LOGITECH
Hi Res ( Bus)
Clear Mouse ( Seria)
C-7 ( Serial or Bus)
Mouse w/Paint ( Bus or Serial)

$95
95.
79.
88

MICROSOFT
MOUSE w/Windows & Paint
MOUSEw/Pabt & Menus
MOUSE w/Easycéd

$ 144.
107.
124.

SEAGATE ST-225 20MB/Kit ...._ $279.
SEAGATE ST- 251 40MB/Kit
469.
SEAGATE ST- 251-1 40MB/28MS 435.
SEAGATE ST-4096 80MB/28MS 625.
MINISCRIBE 3E50 40MB/ Kit
MINISCRIBE 3675 60MB HD/ Kit
MINISCRIBE 6085 71MB/22MS

PRIAM ID230 230MB/RLU12MS 1975.
MITSUBISHI 360K 5.25HH
76.
MITSUBISHI 720K 5.5" HH
86.
MITSUBISHI 1.2MB 5.25HH
93.
MITSUBISHI 1.44MB 3.5HF1
103.
SYSGEN Bridge File 3.5" Ext. Dhve 225.

-IARD CARDS
PLUS DEVELOP. Hard Card 20 $545.
PLUS DEVELOP. Hard Card 40.... 690.
WESTERN DIGITAL File Card (30). 419.

MOUNTAIN 40MB Ext /Powec XT $569.
MOUNTAIN 40MB Ext/PS/2 Md130 549.
MOUNTAIN 150MB Ext. /PS/2 .. 1550.
IRWIN 145C 40MB INT-/AT .
469.
IRWIN 1200 20MB/XT
299.
PLUS DEVELOP. Pass Port 40 ..
606.

HAYES Smartmodem 1200B
HAYES Smartmodem 2400
HAYES Smartmodem 2400B
US ROBOTICS HST 9600

$99
128.
379.
399
295.
295.
433.
433.
625.

BY0389

Mufti I/0 XT cr AT

65

ACCESSORIES
THE 3.5"DS/DD Bulk 25
$32.
THET"5.25" DS/DD 50 Pack
19.
THE 5.25" DS/HC Bulk 25
19.
FUJI 3.5" DS/HD 10 Pack
49.
FUJI 5.25" DS/HD 10 Pack
21.
CH PRODUCTS Mach III Joystick
34.
CH PRODUCTS Game Card III
42.
PTI Datashield S100
59.
CURTIS Ruby Fitter 6Outlet
56

CANON Faxphone 8
CANON Faxphone 20
CANON Faxphone 25
SHARP F0220
SHARP F0300
SHARP F0420

$875.
1250.
1945.
995.
1199
1299.

MURATA M1200

775.

$479.

ALDUS

ADOBE Illustrator w/Windows $428.
ALDUS Pagemaker 3.0
479.
ASHTON TATE DBase IV ..
453.
ASHTON TATE Multimate Adv. . 1289.
BORLAND Turbo C w/Debugge7 92.
BORLAND Turbo Pascal
99.
BORLAND Quattro
159.
BRODERBUND Where USA
26.
BRODERBUND Where World
25.
BRODERBUND Printshop
37.
BRODERBUND Bank St. Writer+ 47.
CENTRAL POINT PC Tools Delx. 42.
CHIPSOFT Pro 1040
228.
CHIPSOFT Personal 1040
46.
DAC Easy Accounting 3.0 .
59.
FIFTH GENERATION Fastback + 99.
FUNK SOFTWARE AlWays
as.
FUNK SOFTWARE Sideways
42.
INTUIT Quicken
30.
LOTUS Lotus 12 3
299.
LOTUS Symphony
445.
MECA Managing Your Money
117.
MERIDIAN Carbon Copy Plus
114.
MICROSOFT Flight Simulator
35.
MIICROSOFT Word 5.0 .
CALL
MICROSOFT Excel 2.0
315.
MICROSOFT Works
99.
MICROSOFT Windows
68J130.
PEACHTREE Business Acct. II
162.
PETER NORTON Utilities Adv..... 77.
PFS First Choice
95.
PFS Professional Write
115.
PFS Harvard Graphics
WORDPERFECT Wordperft.5.0
XEROX Ventura Publisher

285.
225.
495.

JOIN PC NETWORK FOR SERVICE, SELECTION & PRICE.

e

New " Net" Pricing...All Members
Pay Prices Shown + Shipping.

.
„ No Credit Card Surcharge on
Master Card or Visa.

2

11)00 Fast 24- Hour Shipping on all
I
In- Stock Items.

e
c

ol All Products on Display at
Our Warehouse Showroon.

-

,000 Free Technical Support Before
b
Y
and After the Sale.

re Qualified Sales

Representatives
Standing by to Serve You.

1-800-621 SAVE

625 ACADEMY DRIVE, NORTHBROOK, IL 60062
Circle 201 on Reader Service Card

THE

AX

TAPE BACKUP

MODEMS
THE 2400 Internal
THElm 2400 External
THETN 9600 intenal
THE"' 9600 External
HAYES Smartmcdem 1200

377.
430.
642.

AST 6Pack wt384K
$269.
AST Rampage AT w/512K
399
AST Advantage Premium w/512K
426.
INTEL Above Board 286 w/512K
385.
INTEL InBoard 386 PC w/1MB
799.
ORCHID Tiny Turbo
269.
ORCHID Twin Turbc
379

ALDUS
Pagemaker
3.0

•TECH SUPPORT 1-312-205-1410
•CUSTOMER SERVICE 1-312-205-1510
•FACSIMILE 1-312-205-1525

HOURS: MONDAY-FRIDAY 8:30AM-6:00PM SATURDAY 10:00AM-4:00PM
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"Thep rinter that
changed my le"
"I remember when the ACCEL-500'" arrived
as if it were yesterday. Because it was.
It all started innocently enough. The boss
questioned my decision to buy the ACCEL-500
instead of the leading 24-pin dot matrix printer.
With ACCEL-500's SelectDiar fingertip
control, Iput the handsome new printer through its
paces. Zooming through paper handling and setup
options. Snapping in IntelliCare modules to emulate every printer and font style he could think of.
From 480 cps draft mode to high resolution color
graphics, from 6-part forms to sheet-fed envelopes,
ACCEL-500 demonstrated aversatility previously
the province of vegetable slicers and dicers.
The boss beamed, shook my hand, and left
me to face ahostile crowd of jealous, resentful
co-workers. Imade asuccessful break for this
broom closet. Where I'll remain until they give
up and go home.
Good thing the ACCEL-500 runs unattended,
around the clock. Icould be here for days."

ACCEL-500TM

For the ACCEL-500 dealer nearest you, write: Advanced
Matrix Technology, 765 Flynn Road, Camarillo, CA 93010.
Or call: (800)992-2264.

Circle 38 on Reader Service Card

ail

¿:1
ramemimassummommulimiaarmmeha

ACCEL-500, Select-Dial, aiidlfttell.Card are
s
need Matrix llechnol ,
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REVIEW

Superbase
A great concept
whose design may not
be so super
Nick Baran

Record
timber:
Picturel:
Sourcel:
Colorl:
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Source?:
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Process

Set

System

Program

SB4

Superbase: PICTURES indexed on Number
1
iftages\conputer.gen
GEN Paint
[ono
Sanple.si
Text Edit Close File
mono
PICTURES

A

tthe very least, Superbase 4is
ln intriguing program. It's
part of anew breed of database
managers for IBM PCs and
compatib!es that can include graphics
images and external text files as fields in
adatabase table. Superbase 4 is also a
full- featured relational system. It has a
large BASIC-like programming language
and aquery system modeled after Structured Query Language ( SQL).
Of course, supporting all those different things—graphics images, text files, a
programming language, and aquery system—may be agreat concept, but it's a
lot to promise. And the version of the
program Iworked with, version 4.0, is
not without its faults.
Based in the U.K., Precision Software, :he developer and vendor of Superbase 4, currently offers the program for
Digital Research's GEM windowing environment, which runs under MS-DOS.
Superbase 4 is bundled with GEM 2.1,
which is about two years old. According
to acompany spokesperson, there are no
plans at present to bundle the program
with GEM 3.0. However, customers can
run Superbase 4under version 3.0 if they
purchase it separately. Precision Software says it plans to introduce aversion
of the program running under Microsoft
Windows early this year.
Installation and Operation
The Superbase program comes on four
5'4 -inch floppy disks plus an additional

I=1

CI

CI MI 1=1 Cll

corder, letting you " fast-forward" and
six floppy disks for the GEM windowing
"rewind" the records of a database,
system. The installed program plus
move sequentially from one record to the
GEM requires about 1.5 megabytes of
next, and perform ad hoc queries and
disk space. Superbase 4 requires 640K
searches of the open database file.
bytes of RAM and agraphics board and
You can display records in Form view,
monitor supporting CGA, Hercules, or
Table view, or Record view. The Form
EGA. Itested Superbase 4on an IBM PC
view lets you enter or display data using a
XT with an Orchid 80286 TurboEGA
custom-designed form from the Superboard.
base Forms Editor. Clicking on the fastInstallation is simple, although you
forward button in Table view lets you
must learn the basic workings of GEM,
view a screenful of records at a time.
which is similar to Microsoft Windows
Record view displays asingle record al a
in its operation but slower. Whether you
time and is the default format for enterlike GEM or not, you'll have to get used
ing data. The control buttons include opto it if you want to run Superbase 4.
tions for moving to the top and bottom of
Superbase 4 depends on a graphicsthe file, moving forward or backward
based environment and therefore rethrough the file, searching on akeyword
quires amouse to operate effectively, alin the file, or performing aquery. Howthough it is possible to run it entirely
ever, there were some bugs in the control
from the keyboard. You can access albutton functions. Occasionally, the sysmost all operations from pull-down
menus at the top of the screen or from a tem would report " end of file" without
displaying any records moving either forseries of control buttons along the bottom
ward or backward through the file. The
of the screen. The control buttons act escontinued
sentially like the buttons of a tape reMARCH 1989 • BYTE
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REVIEW
SUPERBASE 4

Superbase 4version 4.0
Type
DBMS
Company
Precision, Inc.
(subsidiary of Precision Software, Inc.)
8404 Sterling St., Suite A
Irving, TX 75063
(214) 929-4888
Format
Four 51
/4
inch floppy disks for
Superbase; six 51
4 /
inch floppy disks
for GEM
Hardware Needed
IBM PC, XT, AT, PS/2, or compatible
with 640K bytes of memory; ahard disk
drive with at least 1.5 megabytes
of free space; aCGA, Hercules, or EGA
graphics card; one floppy disk drive
Documentation
Two spiral-bound user's manuals
(approximately 200 pages each);
pocket reference guide
Price
$695 (includes GEM 2.1)
Inquiry 851.

only solution was to close the file and reopen it.

facility, you can set up links between as
many as 99 database files. Unfortunately, the use of multiple files is poorly
documented in the Superbase user's
manuals. Almost all the tutorials and examples focus on single-file operations.
Superbase 4maintains separate index
files for each indexed field in the database. Indexes are optional, but you must
have at least one index per database. You
can view your data sorted in the order of
the open index. Only one index can be
open at atime. Indexes are automatically
updated as you enter data. Searches and
queries are very fast if they are performed on the field of the currently open
index. Itried a text search of a 700record database and obtained the answer
almost instantaneously. However, Superbase 4took an additional 4or 5seconds to search through the rest of the file
when there were no more matches.
As long as you stick to searches on the
field of the open index, the performance
is quite good. Since the indexes update
automatically, your data is always in
sorted order according to the open index.
Thus, the performance of sorting is not
really an issue, although you can slow
down data entry considerably if you define too many indexes.

Two Programs in One
Superbase 4actually consists of two programs. The primary program is the
Relational Structure
Superbase 4application itself, which inSuperbase 4uses the standard relational
cludes facilities for entering and displaytable structure of rows and columns. It
ing data, querying database files, and
includes text, numeric, time, and date
developing programs in the Superbase 4
data types, as well as an external data
programming language, called DML
type that can point to agraphics or text
(for database management language).
file. A nice feature is that text data types
DML is modeled after the BASIC procan have multiple response fields, allowgramming language. It includes over 200
ing up to nine separate data entries for a commands and acomplete set of math,
single field, with atotal of 500 characdate, time, string, and financial functers. Each table is stored as a separate
tions. You can generate programs using
database file, and common fields can
the Superbase 4 text editor or with any
link the tables to other Superbase 4datasimple text editor.
base files. Superbase uses alinking sysThe Superbase application includes a
tem similar to SQL, in which the comfull-screen text editor and utilities for
mon field names are appended with the
viewing the status of files, listing direccorresponding database filename (e.g.,
tories, and determining available system
lastname.ACCOUNTS = lastname.CUSmemory. The directory-listing function
TOMER). You can therefore use fields
was erratic and would occasionally refrom other open databases in any dataport a blank screen and return to the
entry form or report. Superbase 4allows
main menu, even though the directory
the importing of dBASE, data- intercontained files. A major drawback of the
change format, and ASCII files, and also
program is that there is no facility for
exporting to ASCII file format.
temporarily exiting to MS-DOS. This is
Superbase 4 can have multiple dataamajor omission for any competitive apbase files open, but you can access only
plication package on the market today.
one database at atime interactively. You
The other component of the package is
can set up aform or report that accesses
aseparate Forms Editor, which you use
and displays data from multiple datato design data-entry forms and reports
bases, however. Using the system's link
for Superbase databases. You must exit
222
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Superbase temporarily to use the Forms
Editor. You can locate fields anywhere
on the screen, specify calculated fields
and fields from other databases, and design windows and boxes to enhance the
appearance of the form. Forms can consist of multiple pages.
Unfortunately, forms design is not a
trivial exercise for the uninitiated. The
manual even warns that the technique of
drawing patterns and outlines on forms
"may be difficult to master." It was difficult, indeed. After laboriously designing aform, Ilost the entire thing because
of an error Imade in specifying abox
border. Most users are accustomed to
more forgiving interfaces. Simply warning the user in the manual is not enough.
Reports are asubset of forms created
in the Forms Editor. You can define
groups, headers, footers, and the usual
array of calculations and functions that
you would expect in afull-featured relational database. However, the report
generator has some serious design flaws.
If you inadvertently select an option such
as Group or Footer and then decide you
don't need to use it, there seems to be no
way to change your mind. For example,
if you decide to add afooter and click on
this menu option, you can't remove the
footer area from your report without
clearing the screen, thus losing the rest of
your report. If you leave the footer area
blank, the computer freezes when you attempt to print the report. Another odd
quirk of the report generator is that you
can run test reports only on the printer,
not on the screen.
Reports are saved as Superbase DML
programs, and, to run areport, you must
execute it from the Superbase 4Program
menu option. Unfortunately, all Superbase 4 programs have the same file extension, so there is no way of telling
which programs are reports and which
are used for other purposes; you have to
name your files so that you can remember which ones are reports. This is a
major inconvenience.
A Few Problems
As Imentioned earlier, one of the big
selling points of Superbase 4is its ability
to display graphics images and text files
as fields in adatabase. Superbase does
this by providing an External file data
type, which is used as apointer to the external text or graphics file. Any file containing ASCII text or graphics images in
IMG, PCX, GEM, or PICT format can
be included as a field in a database
record. Thus, theoretically, you could
have adatabase of addresses with afield
continued
Circle 140 on Reader Service Card

ThelJnVT
ZSTEM

4°N EY -BACK

GUARAN Te
30 DAYS

The clear alternative to DEC terminals!
If you connect to a DEC VAX, there is a
better alternative. The UnVT. KEA Systems'
line of DEC terminai emulation products for
the IBM PC and successors. Software like
ZSTEM 240 with:
• true 132 column support on all adapters
• VT340 color and resolution
• extensive network support

Or for 100% compatibility, the PowerStation.
A DEC VT layout keyboard and ZSTEM
emulation software. Don't settle for just
a terminal. Get The UnVT.
Find out why 65,000 others use the clear
alternative.
Call 604.732.7411 or
FAX 604-732-0715 now

KEA Systems Ltd., 2150 West Broadway, Suite 412, Vancouver, B.C. Canada V6K 4L9 • Order desk 800.663.8702.
DEC. VT and VT340 are trademarks of Digital Equipment Corporation. PowerStation, and ZSTEM are trademarks of
KEA Systems Ltd. IBM and IBM PC are registered trademarks of International Business Machines Corporation.

Circle 124 on Reader Service Card

REVIEW

ChiWriter

SUPERBASE 4

How are you currently producing your scientific
documents? Are you using a " golf ball" style
typewriter? A regular word processor, hand lettering the special symbols? Are you fighting
against a " what- you- see- is- definitely- not-whatyou- get" system with a special command
language? Or are you using one of our competitors' expensive and inflexible programs? Find
out how ChiWriter can solve your scientific word
processing problems.

e —r—dx,
_
if 2it -

From an actual ChiWriter screen display

Powerful Scientific/Multifont Word
Processing at a Reasonable Price
ChiWriter is a complete word processor, designed
especially for scientific and foreign language text.
Its features include: intuitive formula editing commands, automatic pagination, variable headers
and footers, footnotes, box draw mode, a notepad
window, and an integrated spelling checker.
Best of all, ChiWriter is completely " what-you- seeis- what- you- get." Even complicated formulas can
be entered easily because the screen display corresponds exactly to the printout.
ChiWriter runs on an IBM PC with CGA graphics,
2 floppy or 1 hard/1 floppy drive, and an Epson/IBM compatible 9 pin printer. Hi res screen
support ( Hercules, EGA, VGA, AT&T), 24 pin
printer support, and laser printer support ( HP
LaserJet. DeskJet, PostScript) are available.
"ChiWriter is anifty product with aprice Idefy you
to beat and performance Idefy you to snub... I
know of several $500 programs that will do the job,
but for the same money you could buy ChiWriter
and a vacation."
Phil Wiswell, PC Magazine
ChiWriter Program
$99.95
Hi Res Screen Support $24.95
24 Pin Printer Support $24.95
Laser Printer Support
$59.95
International Keyboard Support $19.95
Chemistry Support
$49.95
Word Perfect Converter $49.95
Conographic Font Set
$ 149.95
MergeChi Mail Merge Facility $24.95
IndexChi Index Generator $59.95
Shipping & handling $
$5 U.S. & Canada, $10 Europe, $ 15 elsewhere
Name
Address

City
State

Zip

Country

Phone (
Payment by

Check

Card #

Purchase Order ' VISA
Exp.

—

—

MC

./
BY " 9
—

Horstmann Software Design Corporation
140 E. San Carlos St./P.O. Box 5039
San Jose, CA 95150-5039, USA
(408) 298-0828
FAX: (408) 298-6157

horstmann ocecmin
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that contains abit-mapped image of the
house at each address. Or you could have
a database that catalogs a series of reports or text documents.
However, there's abig problem. GEM
doesn't support enough memory to
display graphics images in Superbase.
Specifically, GEM does not support expanded memory—so Superbase 4can use
only 640K bytes. Ifound that bit-mapped
graphics images could not be displayed
because of memory limitations (Igot an
"insufficient memory" message even
with asmall, 10K-byte image produced
with PC Paintbrush).

S

uperbase

has acomplete Query
Definition facility
for defining and storing
complex queries.

library of documents, it would be almost
impossible to ensure that text strings of
interest were always located on one line.
Searches of text files are extremely
slow. Searching for astring in asimple
four-record database with one text file of
about 500 words and another of about 40
words took close to 30 seconds. Text
searches would be slow indeed with, say,
500 external files.
One of the more promising features of
Superbase 4 is its query facility. While
you can perform simple single- file
queries using the control button at the
bottom of the screen, Superbase 4 also
includes acomplete Query Definition facility for defining and storing complex
queries. The Query Definition facility
consists of amenu-driven dialog box in
which you enter the desired fields, the
filter or query criteria, and the appropriate format parameters for the output of
the query. In fact, you can output fairly
sophisticated reports using the Query
Definition facility. You can specify field
groups and, as Imentioned earlier, fields
from other databases.
The problem is that the Query Definition facility is poorly documented and
difficult to use. Virtually no examples
are provided for developing aquery using
multiple files. I struggled for several
hours with asimple query involving two
database files and acommon last name.
There should be amore comprehensive,
step-by-step tutorial for the query facility. While it may be powerful, it's not
much good if it's too difficult to learn.
Superbase 4also includes acommunications function for dialing other computers using Superbase and exchanging
files via the XMODEM protocol. As it
stands in the current version, communications must be performed in auto-dial
mode, and each machine must be set up
to either answer or receive only. Communications commands can also be included in DML programs.
Superbase 4 has the potential to be a
powerful and useful database program,
but the 640K-byte memory restriction severely limits it. If Precision Software
does indeed port the program to Windows and, better still, to Presentation
Manager, it will be worth asecond look.
Still, the documentation and tutorial material should be greatly improved, and
the bugs in the program eliminated.
While Superbase 4has great promise,
it's difficult to recommend in its current
form. •

Precision Software acknowledged this
problem and told me that there is some
improvement if you use GEM 3.0. However, this means that you must purchase
GEM 3.0 separately, which is hardly a
satisfactory solution. The Superbase
manual suggests removing GEM desk
accessories and disabling your RAM
disk to free up more memory for graphics
display. These are not satisfactory solutions, either. Presumably, a version of
Superbase under Microsoft Windows
would support expanded memory and get
around the present memory limitations.
The use of external text files works
somewhat better. Superbase displays external text files using its own text editor.
You can either display the text file in a
window on the screen or expand the window to the full screen. You can edit the
external file from within Superbase
using the text editor. Superbase 4 also
lets you search external text files for text
strings. However, it will not open the file
and display the text string that it found; it
simply lists the record containing the external file with the desired text string.
You still have to find the string by scrolling through the flagged external file.
Another drawback is that Superbase
matches lines to search for text strings;
Nick Baran is a BYTE senior technical
thus, it won't find atext string if it's on
editor based in San Francisco. He can be
multiple lines. If you were storing alarge
reached on BIX as "nickbaran."
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Macintosh Special Edition

ResEdit Explained
Working with TextEdit
Extending Your Macintosh
Short Takes

LabVIEW Instrumentation Software.
Our Users Tell the Story.
EDUCATION

AUTOMATED TESTING

Iniversity of Southwestern

Sundstrand-Sauer

Louisiana

"With LabVIEW, Ihave reduced testing time for our
control panels from 15
minutes to leas than 1
minute." Jay Herman is in

"LabVIEW is the best single
software entity .that has been
written to date for any computer for any purpose." Dr

charge

John O'Dell, professor of Me-

crete paving machines. A (. PIB -

LabVIEW in his course on

controlled power supply tests

computer- controlled systems
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MEDICINE
Sahlgren University Hospital -Sweden

1 ewe
g ••••
Mill C• .

"Without any earlier experience with programming. we
were writing our own applications after the LahVIEW 3-day
training course." Dr Anders

the power requirements for
these machines. Analog and
digital lines on the control
panel are tested with the NBM10- 16 hoard.

PHYSICS
The University of Texas
Ii

-...... ,
ro .•

Ullman uses LahVIEW in
clinical pharmacology. Muscle
contractions evoked by nerve
stimulation or by different
drugs are measured via isometric

ot testing Sundstrand

control panels used on con-

chanical Engineering. uses

force transducers with a

al

at Austin
"We initially set up our system on aMicroVAX. It took 6
months. With LabV1EW and a
Macintosh II. we got it working in acouple of weeks."
Azucena Overman,

graduate

student in the Physics Department, researches the chemical
properties of surfaces. In her
research. LahV1EW controls

plug-in analog input board.

(PIB instruments and graphs

Each channel is monitored on a

the data collected.

LahVIEW strip chart.

OPTICS

CIVIL ENGINEERING

Newport Corporation

Stanford University
"LabVIEW is the most flexible
data acquisition software I've
ever seen— it's also abit of
fun. - Dr. Steven Monismith of

"LabVIEW makes it easy
for researchers to create
sophisticated optical experiments
that anyone can operate. - Scott

the Civil Engineering Depart-

Jordan incorporates LahVIEW

ment uses an experimental

with instruments from Newport

pond to research double di-

in applications like this Gaussian

ffusive systems. LabVIEW and

laser beam profiler.

an NB- M10-16 hoard measure
signals from temperature and
conductivity probes in the
pond, and control amotor that
varies the depth of the probe's.

SEMICONDUCTOR RESEARCH

SIMUIATION

Raytheon Conipan

Now . . . LabVIEW 2.0

"LabVIEW is the system of choice
for data acquisition." John Day

Fasten more versatile, and even easier to use.

uses LabVIFAX' and (, PIB instruments to measure physical proper-

Engineering Measurements Company

Graphical Instrumentation Softuvire
for Data Acquisition, Analysis. and Presentation

"LabVIEW saved me several
months of development." John
Waers simulates digital signal processing algorithms with LabV1EW.

ties of GaAs semiconductors.

The algorithms are burned into

LibVIFAV generates graphs of

EPROMs on intelligent flow meters

07 NATIONAL

capacitance versus frequency and
capacitance versus voltage.

manufactured by Engineering Measurements Company.
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EDITORIAL

fi

Tom Thompson

Information
(Mis)management
Because of the wide
proliferation of computer
viruses, the free
exchange of information
may be in peril

W

elcome to BYTE's third
Macintosh Special Edition.
One of the main functions of
these supplements is to give
you not merely good information on the
Macintosh family of computers, but information you won't find anywhere else.
You'll use any computer more effectively
if you know more about it than simply
how to turn it on and what application to
run. The Mac is no exception.
Even if you don't need to write your
own INIT (as Paul Mercer and Fred A.
Huxham show us how to do in " Extending Your Macintosh"), you'll be better
off knowing the meaning of all those
icons marching along the bottom of the
Mac's screen at boot time.
And as your use of the Mac becomes
more sophisticated, the time may come
when you do want to write an INIT. That
information will be found here in BYTE.
Advanced computer users are like that:
They want to use their computers in ways
that their designers never anticipated.
Either way—as solid background information or practical how-to information—
the BYTE Macintosh Special Editions
fill the bill.
The Dark Side
For quite some time now, I've watched
the outbreaks of various strains of Mac
viruses come and go, but Ihad never encountered one myself. My interest in
them was merely as aprogramming curiosity. However, three things occurred recently that changed my feelings on the
matter.
MAC 2

First, an author unwittingly sent us a
Mac disk infected with the SCORES
virus. Curious or not, we scrupulously
check submitted disks for virus infections, so we detected it right away. No
Mac system at BYTE was ever infected.
However, as you might expect, the author was not thrilled to find out that his
computer was.
Second, during the first week of November, aworm worked its way through
Internet, bogging down numerous
networked Unix systems. This worm was
"benign" in that it only made copies of
itself and gobbled up processor time.
However, if the worm had deleted or
mangled data on the systems that it invaded, the damage could have been
immense.
This incident disturbs me agreat deal,
since most of the Macs at BYTE are
linked by AppleShare to asingle server.
As stated earlier, while we exercise caution in using new software that we receive, anyone on the network might slip
up and infect the Mac he or she is working on. Under the right conditions, the
infection could spread to every Mac on
the network. This is not avery pleasant
thought.
Third, Ihave hanging from anail on
my office wall one of the infamous
green-banded Mega- ROM CD-ROMs
from Quantum Leap Technologies. The
notoriety of this particular CD-ROM is
that some of the Mac applications on it
are infected with an nVIR virus. Unlike
an infected hard disk, which you can
erase to wipe out an infection, the data
on aCD-ROM is permanent.
The infection on this particular CDROM is there for all time—or at least
until Iretire it for use as aFrisbee. The
release of an infected CD-ROM was absolutely unintentional on Quantum
Leap's part, and the company has since
redistributed new, uninfected copies of
it. You can be certain that Quantum Leap
is unhappy about the incident, both for
the notoriety and because of the cost to
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make a new master disk and have new
copies pressed.
The upshot of all this is that computer
viruses are starting to cost us in terms of
time to clean systems of infections, to replace corrupted files, or to redistribute
software. But it can cost us more than
that. Computing in the next decade will
rely heavily on our ability to freely access and use vast amounts of information
on computer systems across the country
or across the globe. We will hurl ideas
composed of text and images off satellites to other nations. Their citizens, as
they get to know us, will really—and finally—become our neighbors.
But viruses threaten this capability,
even as we put it into place. To safeguard
ourselves from these viruses, we might
have to isolate our networks and hamper
the free exchange of information, which
is the very soul of the Information Age.
This loss is the one that will cost us
dearly.
As one who helps spread information
about computers in BYTE, I'd really hate
to see this happen. But unless we convince every programmer that viruses
foul the very environment in which
thoughts are freely exchanged and great
ideas grow, Idon't see any other possible
outcome.
Information exchange is important in
nonelectronic media, too, of course. For
example, we put the information that we
think you want in these supplements.
Now it's time for information to flow the
other way.
Are these supplements meeting your
needs? What helps you most? What
would you like to see handled differently? Only if you pick up your keyboard
and write us— via either conventional
mail or BIX mail—can we find out. Only
through the exchange of information can
we find out if we're serving your interests. We welcome your input.
—Tom Thompson
Senior Technical Editor
(BIX name "tom_thompson")

NEW !
limbo Pascal Numerical
Methods lbolbox-

Borland's new
brbo Pascal Family
makes programming
bst and easy

Numerical analysis at
your fingertips! This complete
collection of state-of-the-art
routines and programs solves
all the most common problems in science and engineering. And you're free to
include the source code in
your own programs. Includes:
o Solutions to equations
• Interpolations
D Matrix operations: inversions,
determinants and eigenvalues
D Differential equations
▪ Least squares approximations
▪ Fourier transforms
Only $99.95!

NEW !
7brbo Pascal Database
ibolbox®
Provides you with the
search and sort routines you
need for your Pascal database applications.
o ibrbo Access locates, inserts
or deletes records using B+
trees, and does it fast.

f

urbo Pascal ° code compiles and runs at better
than asizzling 12,000
mes per minute. Its clear,
ogical design makes it easy
olearn and use.

Turbo Pascal is truly
3ompatible with Inside
qacintosh, which means
bat you're on familiar
ground—that's why so many
VIac users have made it
heir standard. Best of all,
t's only $99.95!
NEW 1
The 71irbo Pascal Ibtor
is just for you!
Acompanion to Turbo
Pascal, Turbo Pascal Tutor
uuickly teaches you how to
3rogram your Mac in Pasml! This interactive tutorial
xi disk and 700-page manual really show you ho‘l—
rom the basics to advanced
3rogramming on the Mac—
in Turbo Pascal, MPW Pasal or any version of the language you're using. Code MA06

You get
Aconcise history of Pascal
and step-by-step concepts for
the beginning programmer.
o A Programmer's Guide taking
you through all the specifics
you'll need from Pascal program structure to data types,
records and files.
O An advanced programming
section covering linked lists,
stacks, sorting and searching
algorithms and more.
o Afull guide to using the
power of the Macintosh in
Pascal, from use of the visual
interface to memory management and debugging.
o Source code on disk you can
use in your own programs
without paying royalties.
Only $69.95!

▪ lbrbo Sort uses the Quicksort method to sort data on
single items or multiple
keys.
▪ You get source code on disk
and afree sample database
using the Mac interface that
you can tailor to your specific needs.
Only $99.95!

brbo Pascal is fast:
12,000 lines of good,
compiled Pascal code in
60 seconds.
Howard Katz, MACUSER

All products require aMacintosh with al least 512K
Ail Borland products age trademarks os reeleged tradmacks of Borland
Internalgonal Inc or BoglandiAnalehca, Inc Otter Wand and product
names are trademarks or reetered trademarks ol Meg ,gespechee
holders Copyrge

0

1997 Borland Internalgonag

For the dealer nearest you,
or to order by phone
CALL (408) 438-5300
Circle M19 on Reader Service Card
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PSpice
Mixed-Mode Circuit Simulation
Now Available on Macintosh II
PSpice, the largest selling SPICE program
in the world, now brings the benefits of its
enhanced, fully supported, electronic
circuit simulator to you on the Macintosh II.
The new PSpice Digital Simulator option
allows full mixed-mode simulation.
Circuits containing both analog and digital
components can be simulated. There are
no performance compromises—digital
components are processed at logic
simulation speeds and analog waveforms
are calculated with PSpice's usual precision.
The Probe, Parts, Monte Carlo and Worst
Case analyses, along with Analog
Behavioral Modeling and the Digital Files
interface options for PSpice are also
available on the Macintosh II.
Probe and Parts support both the color and
monochrome graphics displays. Probe

makes use of Apple's graphical interface,
and so supports all displays and hard-copy
devices for which Apple provides drivers. This
includes the ImageWriter and LaserWriter.
The same comments apply to Parts.
Every copy of PSpice includes amodel
library of 2,200 analog and 650 digital
devices and adetailed reference manual.
PSpice comes with our extensive product
support. Our technical staff has over 50
years of experience in CAD/CAE and our
software is supported by the engineers who
wrote it. With PSpice, expert assistance is
only aphone call away.
For our free information packet, including a
PSpice demo diskette for the Mac, call us at
(714) 770-3022 or toll free (800) 826-8603.
Find out for yourself why PSpice has
become the standard for circuit simulation.

MicroSim Corporation
20 Fairbanks, Irvine, CA 92718 U.S.A. • (714) 770-3022 (800) 826-8603 • Telex 265154 SPICE UR
['Spice is aregistered trademark of MicroSim Corporation. All other brands and product names are trademarks or registered trademarks of their respective holders.
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SHORT TAKES
BYTE editors ' hands-on views of new products

Studio/8
Just Enough Pascal

Studio/8: The
Best Paint Yet
IfStudio/8 put on even one
Imore ounce of features, it
would bust the britches of the
Macintosh. This color paint
program from Electronic Arts
is stuffed with more tools and
THE FACTS
capabilities than most people
will know what to do with, inStudio/8
cluding artists. I
Icomes on
$495
five disks, and, like SuperPaint, it has all the things
Requirements:
you'd expect in a great Mac
Mac II with at least 1
paint program, plus things
megabyte of RAM (2
from slick programs like
megabytes strongly
PixelPaint and Photon Paint.
recommended) and ahard
But it also has some of the
disk drive with at least 6
tools for drawing straight lines
megabytes open for
and smooth curves that made
FreeHand and Illustrator famous. With so much to work
up any sections of adrawing
and play with, it's an addictive
you want shielded, just like
program. The good news is
masking up the chrome before
that it's an expensive addicspray-painting acar.
tion, so if you can't afford
One of the program's fancicolor hardware and lots of est provisions lets you easily
memory, you're safe.
make a paintbrush out of
Ihad the luxury of using
pretty much any pattern or
Studio/8 on a Mac II with a drawing; you draw it, and then
video card supporting the full
the brush loads up with it. This
256 colors. It's in 256-color
is really handy for doing commode that Studio/8 really
plex but finely detailed backshines. It's where you can use
ground patterns. But even on a
its advanced paint techniques,
Mac with 2 megabytes of
like blending and smearing
RAM, Icouldn't always pull
colors, mixing colors, paintthis off. When Itried to load
ing with patterns (either the
some of the package's predone
ones in the Tool ki
t
or ones that
backgrounds to use them as
you have done), and working
brushes, Igot " insufficient
with pseudowatercolors.
memory" messages.
There's also acolor-sampling
Besides acomplete set of
tool (it looks like an eyedroppainting and drawing tools,
per) that essentially picks up a Studio/8 has afeature called
color from the canvas and puts
Gallery, which lets you set up
it on the brush or in the airavirtual slide show of images.
brush—very helpful if you have
You can establish the sequence
to match acustom color. A of pictures to appear on the
masking feature lets you cover
screen and go from one picture

Studio/8; for color
painting, video board with
16- or 256-color support;
System 5.1 or higher.
Electronic Arts
1820 Gateway Dr.
San Mateo, CA 94404
(415) 571-7171
Inquiry M225.

to the next using things like
dissolves and disassembling
checkerboards. For some
folks, this is total overkill, but
if you're in asituation where
you have to make presentations, this is agood alternative
to buying another package
specifically for that purpose.
The program can open
images stored in the following
formats: PICT, Tag Image
File Format, and MacPaint;
you can bring in Encapsulated
PostScript files from Illustrator using the Clipboard. For
output, you can send documents to aLaserWriter, aTektronix Model 4693D printer,
or a Mirus film printer. I
checked only the laser-printer
output, and after working with
the glorious colors on the
screen, the lasered images
were downright depressing.
As abox of artist's tools,
this is one of the best collections available. You can use it

to draw anything from clean
schematics to soft illustrations
to wildly patterned designs.
It's straightforward, but for
the more advanced functions,
you'll have to consult the manual, which is 300 pages long
and looks like ahigh school
geometry textbook.
This is the most versatile
paint package I've used. Just
listing what it can do would
take lots of room. A program
this meaty is for people who
want a do-just-about-everything color paint/draw program and who also have ample
memory—someone with acorporate art director's budget.
The bad side of Studio/8 is
its capacious memory needs. I
often couldn't save files, getting instead an " error: volume
full" message. Ihad no trouble with simple images of only
afew colors, though.
Besides lots of memory, the
one other essential component
for using Studio/8 is restraint.
The temptation is to pig out
and use everything in the
Toolkit at least once. It's easy
to be dazzled by all the tools
and tricks and end up with
screens that are the artistic
equivalent of Las Vegas.
—D. Barker

Pascal on
the Mac
Iust Enough Pascal from
Symantec's Think Technologies Division is an add-on
module for the language that
gets the novice user comfortable with working within the
Lightspeed environment by
building a game application
called GridWalker.
A special desk accessory
functions as atutorial for all
the program's operations.
There are 20 segments in the
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LPA's flex-pert system
flex combines frames, objects and rules
within alogic programming framework and
includes:
*`if-then' production rules
*forward & backward chaining
*frame, objects & slots
*demons, procedures & watchdogs
LPA MacPROLOG is a multi-window
compiler system for the Macintosh and
includes:
*afast incremental compiler
*a declarative graphics systems
*apowerful optimising compiler
*flexible interfaces to C, Pascal
Send for your demo disc for Mac or P/C, now!

LPA,

Studio 4, RVPB

PLS,

Trinity Road, London

31 Cresent Drive,

SW18 3SX, UK

Milford, CT 04640,

Tel: + 44 1 871 2016

USA

Fax: + 44 1 874 0449

Tel: 800 AILOGIC

Subscription
Problems?

We want to help!
If you have a problem with your BYTE
subscription, write us with the details.
Well do our best to set it right. But we
must have the name, address, and zip of
the subscription (new and old
address, if it's a change of address). If
the problem involves a payment, be sure
to include copies of the credit card

Just Enough Pascal
$75

checks. Include a "business hours"
phone number if possible.

El VIE
Subscriber Service
P.O. Box 555
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the student self-test his or her
understanding of learned concepts by extending them into
areas where answers are not
given by the program. The student is required to think, not
simply to memorize, encouraging the type of thinking that
a programmer is required to
do in real life when solving
programming problems. Of
course, Just Enough Pascal
also manages to teach the Pascal syntax that is necessary to
use the language.
Definitions abound, and
they are used by succeeding
parts of the lesson in their normal context. This forces the
student to master the definition or the assembly becomes
problematic.
What happens if you make a
mechanical error of some
sort— say, failing to paste the
correct text into the right
place? A troubleshooting button offers helpful suggestions
as to where things might go
wrong. However, the correct
program list ( and unit
changes) is provided for each
step. Even if you terminally
munge something, you can
continue the lesson using the
preceding building blocks that
you know to be correct. This
kind of error recovery shows
the attention to detail that Just
Enough Pascal has.
Just Enough Pascal is a
learning experience that does
not condescend to the novice,
but teaches the language in
a straightforward manner,
using a tool (the desk accessory) that is well suited to the
job. Whether you are new to
the language or just want to
brush up on it, this is agreat
learning tool.
—Anne Lent and
Laurence H. Loeb

THE FACTS

statement, or front and back of cancelled

Hightstown, NI 08520

assembly of GridWalker, and
the desk accessory has different buttons for explanation,
assembly, and tinkering. The
advantages of handling atutorial like this aren't totally obvious until it is used inside
Lightspeed Pascal.
This desk accessory adds
yet another window to the
multiwindow Lightspeed Pascal environment that you can
refer to at any time. Your attention remains on the screen,
instead of having to manipulate abook. We found it novel
and convenient to do things
this way, especially since the
Just Enough Pascal desk accessory is a small hypertext
system. You can click on highlighted words, and the program jumps to relevant discussion of the word inside the
message box. The user interface is well thought out.
Just Enough Pascal's approach to teaching is that you
learn by doing. In the assembly section, the actual construction of the game occurs.
You select text from the message box ( a special mode
allows complete selection of
the relevant text in its entirety
without requiring you to
scroll) and paste it into the
main program listing. No direct typing is necessary. The
steps are clearly laid out and
logical in progression. After
you've assembled one part,
the tinkering section gives
instructive ways to change
things within the program
(while telling you how not to
mess it up for the next section
to build on), so that the important points of the construction
are understood.
The tinkering area is probably the best innovation in this
type of learning system. It lets

itnir

Requirements:
Mac Plus, SE, or II with
1megabyte of RAM,
Lightspeed Pascal 2.0,
and System 5.0 or higher.

Think Technologies
Division
135 South Rd.
Bedford, MA 01730
(617) 275-4800.
Inquiry M226.
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BUSINESS / ACCOUN ING/FINANCE

D Horne Budget Manager f1103) • Helps you
design and stick to abucget

Software
Excitement!
So easy to Use

Small Business Accounting System ( 1141) All
small business owners reed this one
Home Inventory ( 1180) • Keeps track ol all
your personal items
PC- Stock ( 1124) - Tracks your stocks and
Charts ne trends CGA•

C

E PC- Write ( 1600 1601) - This word processing
system is one of the reCi..1 popular because of
its many features and ease of use , 2
DATA SA SE

D MailMaster ( 1207) - Complete, full- featured
mail list manager and lapel printer

E PC- File. ( 1213-1215) - A powerful DBase Ill.
compatible Database ..-- ..• sks
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D Facts ( 1525) - Teacheskids the states.
D
C

presidents capitals. etc
u/Typing Tutor ( 1550) - Improve your typing
skills with this friendly teacher' 1S%.

Computer Tutor (
1562)- If you are anew user
or computer novice. TN SIS WHAT YOU
NEED. Learn in afun. ovessure free
environment

D Striker ( 1400) • Arcade helecopter attack

your computer C,GA
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World ( 1537) This menu- driven program
makes it easy to obtain information about
geography ( capitals. countries, and more)
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C

D
C

MasterKeys ( 1300) - Like the popular Norton
disk file utilities, only better.
Desk Mates ( 1375) - & disk full of Sidekick- like
desk accessories
HDMenu III ( 1379) - Puts all the programs on
your hard disk on an auto booting, one- touch
menu. Has security features, unlimited menus.
and aphone dialer

( 1404) - Play against the
computer Centipede is also included , CGe.
Monopoly ( 1405) - Great color and sound

JetSet ( 1407) - Agreat let flight- simulator
Infiltration to IBM ( 1417) - In this textadventure game. you are asecret agent
RISK ( 1436) - For all of us who love the great
board game Conquer the worldl ICGA,

C
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for information/
technical support:
503-664-1364

tax tables forms. YTD, and much more

D Finance I ( 2006) - Analyzes loans, mortgages,
and investments

C

Stock Charting (2008) - Charts and does
thorough analysis of stocks

C

IN- Plane Spreadsheet ( 2010) • An extremely
powerful and complete program with a
multitude of options and functions

( 2502) • Includes " Diet
Helper," aprogram that helps you with your
diel and tracks your progress
GAMES

C

Football (2700) - Be acomputer- desk
quarterback
El Billiards ( 2701) • Fantastic graphics and
extreme realism Plays several different billiard
and pool games

( 2014) - An excellent
check register system which helps your to balance your checkbook and track your expenses

EDUCATION
Science (2100) - Teaches biology. physics, and
general science topics (Junior high to adult)

D Space Invaders ( 2704) - Defend against the
aliens in three great space games

D Asteroids (2705) -

Like the very popular arcade

game

(2 Donkey Doe ( 2707) • Like " Donkey Kong ' Has
unlimited ieveis

E Casino Fun ( 2708) - Has slot machines, craps.
and roulette— Ail the fun of Vegas without the
risk.

E Monopoly

•

D Wheel ( 2713) - Like This "Wheel of Fortune"

•

Video Poker/ Ultirna 21 ( 1435) - The BEST
poker and blacteack queues available

•

Requires Color Graphics Adapter

D Self Improvement

• D
• D Stars (2102) - Great star charting- astronomy

simulation game More options and better all
around play than the popular " Millionaire"
game
Kid Games ( 1426) - A set of educational
games designed to teach kids in afun way
Super Pinball ( 1429) - A collection of five great
video pinball games
GA
Global Thermonuclear War ( 1430) - Inspired
by the movie Wergarnes

Star Trek ( 1438) - You are the Captain as you
lead the Enterprise into space battle

family tree program

and poker games

personal items, expenses, and budgets. Makes
it easy to manage all your bills

•

D Genealogy (2500) - "MACRoots," an excellent

D Blackjack (2702) - Includes great blackjack

D Home Inventory ( 2012) - Keeps track of all your

•

PacMan 8 More! ( 1421) Several arcade hits
including two PAC- MAN games iCGAi
Wheel of Mistortune ( 1422) - A really fun
version of the classic TV gameshow

Note

Only
the
BEST
Software
for
IBM PC's
and
Compatibles

MISCELLANEOUS APPLICATIONS

• D Checkbook Manager

D Master the Market ( 1425) - A stock market

continue where SpaniSn IleaveS Off

D Math Tutor ( 1529) - Taxies afun approach in
C

12 Banner Maker (2430) - Prints large or small
banners using the ImageWriter printer

BUSINESS
( 2000) - A super mail list manager for
MAC Stores names, addresses, and other vital
information and print labels

•
game Bomb and shoot enemy targets iCGAI
D Baseball ( 1415) - A strategy oriented approach •
to the great game
D 0- Bert ( 1403) - Play the famous arcade hit on •

with player utility
Calendar Maker ( 2400) • Make your own
custom calendars and monthly planners

C
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•

GAMES

C

helping kids improve their math skills

lator— make guitar sounds by pressing keys

D Songs ( 2306) - Over twenty musical selections

•
(2004) - Excellent payroll manager Has
• D Payroll
everything including withholding deductions,

back your lavorite tunes. Also turns the
keyboard into amusical instrument 'Pi

C

D Spanish I ( 1505) - Excellent instruction for the
beginning student or wrarld traveler
D Spanish II ( 1506) - For hose who wish to

D GuKar (2304) - A keyboard electric guitar simu-

D Pianotilan ( 1902) - Record, edit, and then play

D

Bible) ( 1552) - Test your Biblical 10. It's fun.
too'

MACinTalk (2302) - Allows your MAC to speak
Includes three programs which utilize this
speech utility

• D MACMail

various sizes and styles with this disk

Per Disk

Less Than Five

CREATIVITY

D Banner Maker ( 1801) • Make banners of

D Geography (1526) - Make learning fun with
this geography trivia game

»•

14

creation tools

Membership Fees • FREE 800-# for Orders
• FREE Shipping for IBM orders of 5+ • FREE Shipping on MAC orders
• UPS 2nd Day Air Service when you need it Now!
• FREE Catalog • Your Satisfaction Guaranteed
IBM

5

E Music I (2300) - Many music learning and

So Easy to Order

✓ No

PC-Calc• ( 11304132) - One 01 the most
powerful and complete spreadsheet packages
available The features isiclude the ability to
impon 1-2-3 files ils

Per Disk

TOP 40 MAC
COLLECTION

• FREE Phone Support • The BEST User Supported Software

Makes it easy to
generate any type of business form
Express Check ( 1105) - lk fantastic checkbook
program with reconciliation features

C

T'er Disk

15 on more

• No Computer Experience Necessary • Instructions for each Order

D E-2 Forms Executive ( 1T60)

C

$5 $
6 $7

FROM

er Disk
ess than Ten

10P 40 IBM
COLLECTION

U

MACINTOSH

BEST of BOTH

and Compatibles

•
•
•
•

•
•

•

( 2711) - Three versions of
the popular arcade hit
(2712) - Play against computer or
human opponents Excellent graphics and sound

programs — breathtaking graphics and really
lun education

C

[i] Missile Command

Math Tutor ( 2104) - Several fun math quiz
games-- areally great educational tool for kids
Topics for pre- Kto high school senior student

D Geography

( 2106) - Both aquiz and study
program for learning states. capitals. and US
regional information

13

typing skills with this excellent tutor

D Bible Pursuit ( 2110) - Great Bible trivia game
UTILITIES

D Disk Utilities (2202) • Disk and file recovery

tools that everyone should have— just in casel

D Vaccine ( 2204) - Several programs that will
check for eliminate, and protect against
computer Muses
protocol tor

Backgammon (2714) - Try to out- play your MAC.
Centipede ( 2718) - Two excellent versions of
the arcade game everybody loves.

D Destroyer ( 2720) - Two versions of

"Battleship" Has great sound and allows you to
play against ahuman or computer opponent

D Typing Tutor ( 2108) - It's easy to improve your

D MACKERMIT

Sorry Vanna not included with your order

( 2208) - The KERMIT modem

MAC

C

Sum Pinball ( 2750) - Over 10 great pinball
games with excellent sound and great. fast action

C

Adventure I(
2775) • "Radical Castle" is one of
the best adventure games of all-time Great
graphics and sound

D Adventure II (2776) • Be warned

" Psychotic
not for everyone— you become Jason and go
on akilling rampage as you escape from the
state mental hospital ( Because of the great
graphics and digitized sounds- an 8001(
double- sided drive es rapture°,

Order Today - Call Toll Free 1-800-444-5457
IBM Disks Ordered
If you require

aw•

•

disk format, add

$1.00 per disk
O SHIPPING $2 U.S.
(FREE if you Order 5+)
$4 Foreign
COD (add $4 il

MAC Disks Ordered

Name

$

x
O SHIPPING Free to U.S.

Address

$4 Foreign
City

State

Zip

if you require COD)

Phone (

U.P S 2nd Day or
Priority Pa (Add $ 3)

Visa/MC

you require COD)
UPS. 2nd Day or
Priority Air (Add $3)
TOTAL
O Check/MO 17 Visa/MC O COD

$

O COD (add $4
$

s

TOTAL
Exp. Date

Check/MO O Visa/MC O COD

Sig.
O Send Catalog

System: 0 128K D 512K CI Plus
SE El kilacll
Drive: O 400K 11 800K

Only
the
BEST
Software
for
Macintosh
Systems
for information/
technical support:
503-664-5953

Software Excitement!
P.O. Box 3097 •
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Enter The New Age of Electronic CAD

IThe wait is over for apowerful, easy to use electronic design workstation.
With the new Douglas CAD/CAM
Professional System, you can now experience
computer- aided design without going over
budget and without sitting through months of
tedious training. Running on the Apple
Macintosh Plus, SE and II, the Professional
System from Douglas Electronics excels
in price/performance, short learning curves
and ease of use.
As the newest addition to the Douglas
CAD/CAM line of printed circuit board design
and manufacturing systems, the Professional System is afully integrated engineering
tool that will take you from the schematic
drawing to the final routed board. The software features full color, unlimited multir.
I.

layers and .001" control which makes surface
mount technology (SMT) and other difficult
tasks asnap. Professional Layout includes a
parts placement facility. Schematic includes
fully interactive digital simulation and net list
generation. Aflexible, multi-pass router
completes the design cycle with a16 layer
routing capability
The new age of electronic CAD has come
with the high resolution and speed of a
Macintosh engineering workstation. You'll be
designing your first circuit board just
minutes after the Professional System software
has been loaded into your computer.
In addition, the Macintosh's graphics capa-

bilities allow for powerful features such
as the ability to transfer Professional
System drawings into final engineering
documentation.
Computer- aided design wasn't meant to be
time consuming and complicated. If your
present CAD system has got the best of you,
it may be time you enter the new age of
electronic CAD with the powerful, easy to use
Douglas CAD/CAM Professional System.
Take your first step by ordering afullfeature Demo. All three programs are
included for just $ 25.
Call or write for more information and to
place your order.

Douglas

Circle MS on Reader Service Card

Electronics

C1988 Douglas Electronics

Photography: C1987 Ted Jew

Macintosh is atrademark of Apple Computer. Inc.

riminiewani-111.11111111111.1
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718 Marina Blvd.
San Leandro, CA 94577
(415) 483-8770
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Extending Your Macintosh
Paul Mercer and Fred A. Huxham

With the latest System software, the
Macintosh Plus has most of the software
features of the Mac SE, such as the
Script, Sound Managers, and hierarchical menus. It has these additional capabilities even though it was introduced in
1986 (more than ayear before the Mac
SE), with acompletely different set of
ROMs. New features like these are added
to a Mac's repertoire when you drag a
new version of the System software to the
start-up volume.
How does the Mac System software
accomplish this? It quietly patches the
Macintosh Toolbox at start-up using special resources that are called INITs and
PTCHes. An INIT is asmall block of executable 68000 code with asingle entry
point at offset 0that is used to initialize
parts of the Mac operating system at boot
time. INITs normally install resources
like device drivers, and the PTCHes,
which are similar to INITs, patch out
known bugs in the Mac Toolbox. Other
INITs modify or extend the behavior of
the system. We'll focus on the latter
function, and we'll give you guidelines
about when to use an INIT and some
sample code to help you write one.
In the original System software design, all INITs resided in the System
File. When the Macintosh was started
up, ROM boot code loaded the system
INITs and executed them. But as Mac
software became more sophisticated,
third-party developers wanted to customize system behavior in other directions
and wrote their own INITs. But this
probably caused more problems than it
solved, for two reasons. First, the number of INITs that could be installed was
limited to 36, since the ROM boot code
executed only those INITs numbered 0
through 35 in the System File. Second,
there was no standard way to install INITs into the System File, so most thirdparty vendors wrote their own installer
programs. Alas, many of these applications were quite limited, and some even
had bugs that could corrupt the System
ILLUSTRATION: CHRIS SPOLLEN CD 1989

Some helpful rules
for programming
start-up routines
on the Macintosh

File, rendering it useless.
Faced with these predicaments, Apple
introduced the INIT 31 mechanism in
January 1986. It's documented in detail
in Inside Macintosh Volume IV.
The INIT 31 Mechanism
INIT 31 is asimple solution to the above
problems. It makes dealing with INITs
much simpler for both users and developers. First, no more installer programs
are required. To install an INIT, you
simply place it in the start-up volume's
System Folder and reboot. To remove an
INIT, you drag its icon from the System
Folder.
One of the last system INITs to run,
INIT 31 searches the System Folder,
looking for certain files that contain
other INIT resources, and executes each
of them as if it were within the System
File. The limit of 36 INITs is also gone.
INIT 31 is aSystem INIT, an INIT resource that resides in the System File.
When the Mac boots, all the INIT resources in the System File are executed.
When INIT 31 is executed, it does the
following:
•Searches for files of type INIT, cdev,
or RDEV within the boot volume's System Folder.
•Opens the resource fork of each file of
the specified type.
•Checks to see if the file has asysz resource ID = 0. The first long word of the
sysz resource specifies the size of acontiguous block of memory that must be
available in the system heap for this particular INIT to run. If this space isn't
available, INIT 31 tries to resize the system heap to accommodate the sysz request. If asysz 0resource isn't included
in the file, INIT 31 assumes a 16K-byte
default space. A sysz resource doesn't
assure that your INIT will get the memory requested. An INIT must still check
for errors when allocating memory.
•Checks the file for INIT resources.
continued
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High memory
Static allocation

H••«— BufPtr

Room for
static allocation
System start-up
(boot blocks)
System start-up
stack (8K)

Application heap

System heap
System globals

Figure 1: Macintosh RA M at system
start-up.

Each INIT resource is loaded via aGetIndResource call, and MC68000 registers AO through A6 and DO through D7
are saved. A handle to the currently running INIT is placed in register AO. The
running INIT can use this handle to call,
for example, SetHandleSize or DetachResource on itself. INIT 31 does not
actually lock down the INIT resource, so
it must have its locked bit set.
After executing the last INIT resource
of aparticular file, the resource fork of
the file is closed, and INIT 31 continues
its file search.
Some Guidelines
Since INITs are run very early in the
start-up process, it is important that you
adhere to the Macintosh rules of defensive programming. It is completely unacceptable for an INIT to crash at boot
time. It is just as unacceptable to not have
an " abort" option in the beginning of the
INIT, which, if invoked, causes it to simply exit. This is necessary because, despite your best efforts, an INIT can
break or cause asystem crash because of
future System changes or through inter-

action with another INIT. Over time,
most INIT developers have adopted acasual standard: Holding down the mouse
button or the Shift key will abort an INIT's execution. Listing 1, UserTestInstall from the ScrapSaver source,
shows one way to detect this condition.
It's generally a bad idea to require
user interaction at INIT time. Since the
only Toolbox manager initialized at
INIT 31 time is QuickDraw, it is difficult to prompt the user for any input. Although you can initialize other Toolbox
managers from the INIT itself, Apple designed the INIT 31 mechanism for installing device drivers and system
patches. The user should not have to pay
attention to the computer at boot time;
filling in dialogues or answering questions in order to get the computer to run
is not desirable. The UserTestInstall
function does not completely violate this
principle of no user interaction, since the
standard behavior (i.e., your Macintosh
boots and the INIT installs) requires no
user input.
As arule, it's also abad idea to design
anything major, in terms of size or execution time, as an INIT. If you have an

Exce tional color.

»PP
It's plain to see. In any application, on
any type of paper, Pixelmaster'printers
from Howtek combine blazing, highresolution color images with crisp text
and bold graphics.
PostScript® language, QuickDraw'
and Microsoft® Windows compatible—supporting 24-bit

-11

color and scalable fonts—Pixelmaster
allows you to fully utilize software
applications on both PC and Mac II
platforms.
Whatever the output,
Pixelmaster brings printed
documents to life. Thanks
to our unique Thermo-jet'"
process, special piezocrystal jets quietly

propel thousands of drops
of Howtek's easy-to-handle
solid ink with pin-point
accuracy.
11811
Through this process,
Pixelmaster combines four
colors—cyan, magenta,
yellow and black—to
produce over 256,000 brilliant
,
,hades in asingle pass. As for paper,

Howtek'

Switzerland: (41) 1-825-0949
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INIT that is larger than afew K bytes or
requires more than a second or two to
run, there's probably abetter way to do
what you want done. Think hard about
your goals and see if you can do the same
job by turning your INIT into an application. This approach makes even more
sense now that MultiFinder is available.
Allocating Permanent Memory
When you're implementing an INIT that
patches asystem trap or installs adriver,
you must allocate memory permanently.
There are two main ways to do this. Figure 1illustrates asimplified Macintosh
memory map at initialization time.
The system heap is the best place for
static memory allocation, since it is initialized only once at boot time. Before
INIT 31, anumber of obstacles stood in
the path of increasing the system heap if
your memory requirements were too
great. At that time, most machines had
only 512K bytes of RAM, and permanently reserving big blocks of memory
hindered the functionality of the computer. Increasing the system heap even
caused anumber of popular applications
to break due to their incorrect assump-

tions about the system memory layout.
Back in the early days of Macintosh
programming, it was common practice
for programmers to get their static memory by lowering the low-memory system
global BufPtr. This global holds the default stack pointer value that the Macintosh System Segment Loader uses to
launch applications. Initially, this global
points close to the top of available RAM.
Programmers lowered BufPtr by the
number of bytes they required, and then
they used the memory that was between
the old and the new BufPtr as their permanent memory. Using this memory
would appear to actually wipe out the
stack used by the current INIT. To avoid
this fatal situation, the stack is actually
allocated much lower in memory at INIT
time.
Lowering BufPtr, however, has its
limitations. The most notable is that
since subsequent INITs (and potentially,
applications) might likewise lower BufPtr to get memory, it is impossible to
free any of the previously allocated
memory and return it to the heap for use
by the system. An easy target for abuse
here is the Macintosh file system cache.

Despite the fact that you can use the Control Panel desk accessory to adjust the
memory allocated for caching, unless
the cache INIT was the last program to
lower BufPtr (
it usually is last, since it is
numbered 35), it cannot increase or
shrink the cache memory until the machine is restarted. Changing the cache to
use system heap memory would be an improvement for many users.
Using INIT 31 with ScrapSaver
Macintosh users know the Clipboard as
the place where objects are placed for
subsequent pasting after a cut or copy
command. This simple yet effective
mechanism is the vehicle by which users
interchange data between applications.
The Clipboard (or "desk scrap" in Inside
Macintosh terminology) is not maintained across reboots of the machine.
ScrapSaver is an INIT that remedies the
loss of desk scraps by writing the scrap
file to disk. A breakdown of ScrapSaver
looks like this:
•At boot-up, see if ScrapSaver is to be
loaded. This includes checking the
continued

Plain paper.
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anything goes with Pixelmaster. From
copier paper to quality bond, you get
quick, reliable output that's superior in
every way to other printers. All at an
average of ten cents per finished page.
Only Pixelmaster brings you to new
heights of technology. From software
compatibility and outstanding color, to
reliable performance and economical
results. Pixelmaster has it all. For more

United Kingdom: (44) 1-991-0121

information on our complete line of
color printers, color scanners and other
color peripherals, call (603) 882-5200
today. And get the quality of your hardcopy output soaring.
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mouse button and Shift key, as well as
the System version (4.0 or higher).
•Install aShutDown procedure for writing the scrap file to disk.
•Determine the name of the scrap file

The
ScrapSaver INIT
remedies the loss of desk
scraps by writing the
scrap file to disk.

by reading it from the boot blocks.
•Read the scrap file header to determine
the current scrap size and data type, and
store this information in the appropriate
low- memory globals to initialize the
scrap.
•Draw an appropriate icon on the desk-

top. The icon reflects the type of object
in the scrap file.
Shutdown Procedures
As described above, ScrapSaver makes
use of the Macintosh Shutdown Manager, which is documented in Inside
Macintosh Volume V. It gives developers
aformal interface for restarting or shutting down the Mac, as well as routines to
install and remove procedures that will
be called at shutdown and restart time.
When aShutDown procedure is installed,
the programmer must specify when in
the shutdown process it is to be called.
There are five different possibilities:
• sdOnPowerOf fcalls procedure before
power-off.
• sdOnRestart calls procedure before
restart.
• sdOnUnmount calls procedure before
unmounting the start-up volume.
• sdOnDrivers calls procedure before
closing drivers.
• sdRestartOrPower calls procedure
before either power off or restart.
Since a Toolbox trap— Unload-

in Make the Most of Your Mac

Scrap—already exists for flushing the
scrap file to disk, ScrapSaver simply
has to install a ShutDown procedure to
call it. Installing aShutDown procedure
involves allocating a nonrelocatable
memory block in the system heap to hold
the code. The block is allocated in the
system heap, since it needs to be around
when the Shutdown Manager calls it.
The ShutDown procedure is then moved
into this block with the BlockMove trap.
The Shutdown Manager trap SDInste.11
is called to place apointer to this code
into the shutdown task queue. We pass
sdOnUnmount as one of the arguments to
SDInstall, since we want the scrap file
flushed before volumes are unmounted
whenever the machine is shut down or restarted. Listing 2 shows the code from
ScrapSaver to install this procedure.
The INIT Code
It is a straightforward task to write an
INIT that reads in the Clipboard file and
fills in the necessary low-memory globals needed to get the system to recognize
the scrap. Table 1lists the Scrap Manager low-memory globals.
continued

The Leader in Computer Books

With Detailed, In-Depth lolormation from
Scotty Foresman and Company
Making Art on the Macintosh II
Michael Gosney and Linnea Dayton

The Macintosh ll Reference Guide
Mark D. Veljkov

Transform your Mac into an artist's brush and
canvas in the click of amouse! Loaded with insider tips, secrets and shortcuts, this entertaining and highly informative book will help you
create the art you want using the Mac Irs amazing electronic art and design capabilities.
Softbound, 320 pages, $22.95 ISBN 38159-5

Developed for new and prospective Mac Il
owners, this current and comprehensive guide
will help you unleash the mighty Mac's potential
with authoritative advice on choosing and using
hardware and software add-ons, upgrading and
enhancing your system, and much more.
Softbound, 352 pages, $21.95 ISBN 38227-3

PageMaker: Desktop Publishing on the
Macintosh
Kevin Strehlo

4th Dimension: A Complete Guide
to Database Development
Tim Knight

Make the most of Aldus' PageMaker 3.0 software and your Mac. This illustrated book includes acomprehensive overview of PageMaker
tools, image scanning and bit-map graphics,
plus design tips that will help you bridge the gap
between computing and publishing.
Softbound, 320 pages, $21.95 ISBN 18764-0

Perfect for beginning and intermediate level
developers, this book shows you how to design
adatabase and write customized applications
that take full advantage of the graphics, networking and color of 4th Dimension, Acius'
powerful relational database for the Macintosh
Softbound, 480 pages, $21.95 ISBN 38172-2

Available wherever computer books are sold or call 1-800- PUB-BOOK to order.
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'ROM

•

from the ScrapSaver source, is code that
detects when the Shift key or mouse button is down to abort the execution of
the INIT.
Listing 1: Use rTestInstall,

Lirifflee

UserTestInstall tests the mouse button and

PROFESSIONAL
PROGRAMMER'S EXTENDERTM

,
w,44

Shift key states and will return NE
if either is down
UserTestInstall:
moveq.1 #- 1,d7

Over 200 powerful routines to help create

d7 is the Boolean result

clr.b +( sp)

full-featured applications quickly

Boolean result for _Button

_Button
move.b ( sp)+,d0
bne.s

; get and test result

UserNoInstall

pea
myKeys(a6) ; my copy of the key map
_GetKeys
btst # shiftBit,shiftByte+myKeys(a6)
; check the Shift key
bne.s

UserNoInstall

moveq.1 #0,d7
UserNoInstall
tst.w

d7

rts

\lee('

; everything is wonderful
; set the condition codes and
;
return

Listing 2: The code that defines the custom ShutDown procedure and the code
to install it. Note: The assembly language macro for UnloadScrap is actually
spelled UnlodeScrap.

• (
piety multifindsr xupport
• run too': source code version
e roll Mac It color
• Fully customizable user interface
• Lvent handling, windows, menus, text editing,
alerts
• Models,s and modal dialogs
• User hook% & exceptions handling routines or
ilexibilin and vine it event handling
• Lists in, lusting xcrolling
test, icons 6;
patterns.
• Spreadsheet lists
• Printing niutinex Ittr tull-teatured text & graphics
including multi-page text printing
• Input/output « si tese tile.. generic data tiles,
Alacl)raw " &
tormat
• Bitmap handling ins hiding off-screen bitmap.
• Converxion between 11( I ' and bitmap
n Marquee to salts I& cops
• Ea.A string maniptdation in dialogs
• l'opup -menus -,tilting and stacking window.
• 3110 paw, id tutorial style dot innentalion hit hiding
ISI. pages or fully.coMmented source code
dixt....

All provided in one convenient
#Z,

"b.
This ShutDown procedure simply flushes
the scrap file to disk

addq.1 #4, sp

; write the scrap to disk
; ignore result

rts

Copy the ShutDown proc to the system
heap and install it into the ShutDown task queue
InstallShutDownProc:
move . 1
_NewPtr

graphs in your applications

; error is initial function result

• Iull color plot.
• Variety-line plots.
bar. col . 4-10g.
& polar plot.
• Titles & labels in ... in ltint, si/ t', xi.> le
• Tick marks-regular tir ...dentin% notation, major &
minor
• Pre-defined plotting symbols in ans iormal
OpItilk• 11' trimxpasent
• Multiple curves , in one pi slure
• Plotting with error bars
• Multiple grid patterns .
• l'allern.caii lx• pLiiixi tinder cur% es

100

0MyProcEnd-MyShutDownProc, dO
sys

EXTENDER GRAFPAK I"

; function result

MyProcEnd:

moveq.1 #- 1,d7

8%

Routines for creating professional quality

MyShutDownPrce:
clr.1 -( sp)
_UnlodeScrap

'

3- ring binder!

; get length of ShutDown code
; make space in system heap, result in a0

bne.s ' ,1oShutDown ; error!

0 50
o
r
000

move.1
lea
move . 1

a0,a1 ; put in al for _BlockMove
.1yShutDownProc, a0 ; source
#MyProcEnd-MyShutDownProc, dO

_BlockMove
move.1

; length again
; copy the code

al,-(sp) ; the ShutDown procedure pointer

move.w # sdOnUnmount, -( sp) ; call this procedure at ShutDown time
_SDInstall ; unmounting disks
moveq.1 #0, d7
d7

300

400

500

Time
Sine Wove

; no error

NoShutDown:
tst.w
rts

2 00

; error

Extenders'" available for
LSP'", TMIL'", LSC'

int, MacDraw and incr
ol Apple (. % imputes

mpwoi

INVENTION SOFTWARE CORP.
(313) 996-8108
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read into memory. See listing 3 for the
complete ScrapSaver assembly language code. Listing 4contains the INIT
resource information in Rez format. Listing 5is the MPW make file.
The Start Manager chapter of Inside
Macintosh Volume V states that the name
of the scrap file is stored in the boot
blocks of aMacintosh volume. Reading
this requires the use of the Device Manager instead of the File Manager, since
the boot blocks are not part of any file.
They are actually logical blocks 0and 1
(each block is 512 bytes, so the boot
blocks are 1K byte in size) of every Macintosh volume that has aSystem Folder.
In addition to specifying the scrap
filename, the boot blocks are used to
store a number of other system parameters, including additional System File
names and the size of the event queue.
Page 351 of Inside Macintosh Volume V
contains achart of the boot block contents. You should note that using this
very implementation-specific information unnecessarily will needlessly jeopardize your program's ability to remain
compatible in future implementations of
the Macintosh operating system. Even
though all these low- memory system
globals are listed in the SysEqu.a file

At INIT 31 time, all these variables
are uninitialized. In addition to these
variables, we must understand the format
of the scrap file ( see figure 2).
To install a valid scrap object, the
INIT needs to do the following:
• Store the name of the scrap file into the
low- memory Scrap Manager global
ScrapTag.
•Store the address of ScrapTag (970
hexadecimal) into the ScrapName variable.
•Read the data-size field of the scrap
file and store it into the ScrapSize variable. We need to increase the size of this
field to account for the size of the datatype and data-size header fields. The
definition of ScrapSize includes them.
•Initialize the ScrapHandle variable to
Nil, since we don't really read the scrap
into memory.
•Initialize the ScrapCount variable to
zero.
•Initialize the ScrapState variable to
zero.
Performing the above steps is all that's
required to initialize the Scrap Manager.
When an application later needs to access
the scrap, the scrap file contents will be

distributed with Apple's MPW development system, the careful programmer
will always be wary of direct accesses
(writing in particular) to system globals.
Generally, if a functional interface is
provided to accomplish something, use
it. But since there's no other way to
achieve ScrapSaver functionality without writing to low memory, we have to
run the risk of future incompatibility.
Hello, World
ScrapSaver's use of the Shutdown Manager contains an important lesson for all
Macintosh programmers. The Shutdown
Manager is available on all Macintosh
computers using System 4.0 and higher.
If you called aShutdown Manager function without ascertaining the presence of
System 4.0 or higher, you'd be greeted
by system error ID = 12, unimplemented trap error. Fortunately, it's easy to
check the System version with the use of
the SysEnv irons function.
SysEnv irons wasn't available until
System 4.1, so for our purposes, we'll
check for aSystem 4.1 or higher. Once
again, this seems like acatch-22 situation; however, the library code for SysEnvirons handles pre-System 4.1 situacontinued

Table 1: Scrap Manager low-memory globals.
Purpose

Space allocated

ScrapName

960
964
968
96A
96C

Scrap length
Memory scrap
Validation byte
Scrap state
Pointer to scrap name

ScrapTag

970

Scrap filename

Long
Handle
Word
Word
Pointer
STRING[15]

Name

Location (In hex.)

ScrapSize
ScrapHandle
ScrapCount
ScrapState

Figure 2: The format of the scrap file.

Listing 3: The complete MPW assembly language source code for the ScrapSaver INIT.
ScrapSaver is an INIT that reads the desk scrap at boot time.
It also installs a ShutDown procedure to flush the scrap file to
disk at Restart or ShutDown time.
Version 2.01

Changed SetScrapGlobals to skip scrap size adjust if size is 0

Copyright 1987, 1988 Paul Mercer.
Thanks to Darin Adler for many helpful comments and suggestions.
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'SysEqu.a' ; get Macintosh system symbols

INCLUDE

'Traps.a'

INCLUDE

'ShutDownEqu.a' ; get Shutdown Manager symbols
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; symbols relating to boot blocks
BBSize

equ

BBScrapName

equ

ScrapNameSize

equ

16

sysNeeded

equ

shiftByte

equ

$0410 ; ShutDown Manager is only in System 4.1 and up
7
; byte and

shiftBit

equ

0

1024

; size of boot blocks

$6A

; offset from start of boot blocks to scrap name
; size of scrap filename ( Pascal STR[15])

; system symbols

;

bit offset in key map for Shift key

; icon resource id numbers
noScrap

equ

129

; empty scrap file

blobScrap

equ

130

; unknown scrap type

TEXTScrap

equ

131

; TEXT scrap type

PICTScrap

equ

132

; PICT scrap type

noInstallScrap

equ

133

; aborted ScrapSaver install

; my globals allocated on the stack
myStackFrame

record

0,decrement

my stack frame

myKeys

ds.b

128/8

KeyMap structure for GetKeys in routine UserTestInstall

theWorld

ds.b

SysEnvRec

paramBlock

ds.b

ioHVQE1Size

for File System calls

bootBlocks

ds.b

BBSize

buffer for loading boot blocks

smallBuffer

ds.1

1

buffer for reading scrap variables

varsSize

equ

for SysEnvirons in routine SysTestInstall

endr
ScrapSaver:

main

; executable code entry point

import

InitShowINIT,ShowINIT31 ; ShowINIT31 code

import
with

SysEnvirons
myStackframe

; SysEnvirons glue
; use the stack frame

; This is the standard, but not required, header for executable resources
bra.s

CodeStart

; skip header data

dc.1

('INIT'

; resource type INIT

dc.w

1

; id 1

dc.w

2

; version 2

CodeStart:
bsr

InitShowINIT

a6,#varsSize
link
movem.1 d3-d7/a2-a6,-(sp)
bsr.s

UserTestInstall

bne.s

NoInstall

bsr.s

SysTestInstall

bne.s

NoInstall

bsr.s

InstallShutDownProc

bne.s

NoInstall

bsr

ReadBootBlocks

; initialize the ShowINIT library right away
; allocate my variables on the stack
; save the standard Toolbox registers
test to see if user objects to installation
and exit quickly
ascertain system requirements
and exit if not
install the scrap file flushing ShutDown proc
but exit if we fail

bne.s

NoInstall

read in the boot blocks into a buffer
but exit if error

bsr

ReadScrapFile

read the scrap size and type ( d5, d6)

bsr

SetScrapGlobals

and effect the scrap change

bsr

GetIconNumber

and pass these registers to GetIconNumber
which returns an ICN# resource id in d7

Exit:
move.w
bsr

d7,-(sp)
ShowINIT31

push the ICN# id for ShowINIT31
draw the icon

moven.1 ( sp)+,d3-d 7 /a2-a6

restore the previously saved registers

unlk

deallocate my variables

a6

rts

return to INIT31

NoInstall:
move w #noInstallScrap,d7
bra.s

Exit

specify the ' X'

icon

and fall through to common exit

continued
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; UserTestInstall tests the mouse button and Shift key states
;

and will return NE if either is down

UserTestInstall:
; d7 is the Boolean result

moveq.1 #- 1,d7
clr.b -( sp)

; Boolean result for Button

_Button
move.b ( sp)+,d0

; get and test result

bne.s
pea

; my copy of the key map

UserNoInstall
myKeys(a6)

_GetKeys
btst # shiftBit,shiftByte+myKeys(a6)
bne.s
UserNoInstall
moveq.1 #0,d7
UserNoInstall:
tst.w

; check the Shift key

; everything is wonderful
; set the condition codes

d7

; and return

rts

; SysTestInstall returns NE if the System version is older than 4.1
;

to make sure we have the ShutDown Manager facilities

SysTestInstall:
moveq.1

#-1,d7

; d7 is the Boolean result

clr.w

-(Sp)
#1,-(sp)

; OSErr function result

theWorld(a6)

; the environsRec argument
; call SysEnvirons
; get and test OSErr result

move.w
pea
bsr
move.w
bmi.s
cmp.w
blt.p
moveq.1
SysNoInstall:
tst.w

; versionRequested is 1

SysEnvirons
(sp)+,d0

; and exit if real error ( negative)
#sysNeeded,theWorld. systemVersion(a6) ; we need System 4.1
;
for _ShutDown

SysNoInstall

SysNoInstall
#0,d7

; everything is wonderful

d7

; set the condition codes
; and return

rts

; A simple ShutDown procedure that flushes the scrap file to disk
MyShutDownProc:
clr.1 -( sp)

; function result

_UnlodeScrap

; write the scrap to disk

addq.1 #4,sp

; ignore result

rts
MyProcEnd:

; Copy the ShutDown proc to the system heap and install it
;

into the ShutDown task queue

InstallShutDownProc:
moveq.1 #- 1,d7
move.1 #MyProcEnd-MyShutDownProc,d0 ; get length of ShutDown code
_NewPtr sys

; make space in system heap, result in a0

bne.s

NoShutDown

move.1

a0,a1

; error!
; put in al for _BlockMove

lea
MyShutDownProc,a0 ; source
moved #MyProcEnd-MyShutDownProc,d0 ; length again
_BlockMove

move.w # sdOnUnmount,-(sp)

; the ShutDown procedure pointer
; call this procedure at ShutDown time

_SDInstall

; unmounting disks

moveq.1 # 0,d7

; no error

move.1

MAC 16

; copy the code

al,-(sp)
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NoShutDown:
tst.w

d7

; error

rts

; Read the boot blocks into the boot blocks buffer,
;
return NE if reading fails
ReadBootBlocks:
lea

paramBlock(a6),a0 ; point to parameter block with a0

clr.1

ioFileName(a0) ; no name for input

clr.w

ioVRefNum(a0) ; zero is the default volume

clr.w

ioVolIndex(a0) ; zero the volume index to use ioVRefNum

_HGetVInfo

; get the default volume info
; so we can use the Device Manager
; to read the boot blocks

bne.s @Error

; exit on error

move .w

ioVDrvInfo(a0),ioVRefNum(a0) ; get the default volume's drive

move.w
lea

ioVDRefNum(a0),ioRefNum(a0) ;
number and driver refnum
bootBlocks(a6),a1 ; load the boot blocks here

move . 1

al,ioBuffer(a0)

move.1 #BBSize,ioReqCount(a0) ; load this many bytes
move . w # fsFromStart,ioPosMode(a0)
move.1 # 0,ioPosOffset(a0) ; boot blocks are at beginning of volume
_Read

; read the scrap filename ( Device Manager call)

@Error:
rts

; Returns scrap type and scrap size in d5, d6,
;

these values are zero if the file is empty or doesn't exist

ReadScrapPile:
clr.1

d5

clr.1

d6

;

initialize the output type and size

lea

paramBlock(a6),a0 ; point to parameter block with a0

lea

bootBlocks+BBScrapName(a6),a1 ; al points to scrap name read

move.1
move.w

; from the boot blocks
al,ioFileName(a0) ; set up the filename
theWorld.sysVRefNum(a6),ioVRefNum(a0) ; get the boot drive

clr.b

1oFileType(a0) ; the Mac uses only file type zero

; working directory
move.b # fsRdPerm,ioPermssn(a0) ; we want only read permission
clr.1

ioOwnBuf(a0) ; no special access path buffer

_Open
bne.s @Error
lea

smallBuffer(a6),a1 ;

move 1

al,ioBuffer(a0)

move.1 #4,ioReqCount(a0) ;
move . w

load the scrap type and size here
it is a long word

# fsFromStart,ioPosMode(a0)

move.1 # 0,1oPosOffset(a0) ; size is at start of file
_Read
; read in scrap type
bne.s @AfterOpenError
move.1 ( a1),d5
_Read

;

return scrap type here

; read in scrap size

bne.s @AfterOpenError
move.1 ( a1),d6

; return scrap size here

@AfterOpenError:
_Close
@Error:
rts

continued
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Take scrap size in d6
and set up the Scrap Manager low- memory globals:
ScrapSize
ScrapName
ScrapTag
ScrapHandle
ScrapCount
Note that this is the only routine that directly accesses low memory
SetScrapGlobals:
lea

bootBlocks+BBScrapName(a6),a0 ; a0 points to scrap name read
; from the boot blocks

lea
ScrapTag,a1
moveq.1 #ScrapNameSize,d0
_BlockMove
move .1
al,ScrapName

; ScrapTag holds the scrap name
; this many bytes
; set up ScrapName to point to ScrapTag

move .1

d6,d0

beq.s

ZeroSize

addq.1

#8,d0

; adjust for type & size header

move .1

dO,ScrapSize

; and store it for the Scrap Manager

clr.1
clr.w
clr.w

ScrapHandle
ScrapCount

; initialize the rest of the Scrap Manager

ZeroSize:

; variables

ScrapState

rts

; GetIconNumber takes the scrap type in d5 and the scrap size in d6
;

and returns the appropriate ICN# resource id in d7

GetIconNumber:
move.w

#noScrap,d7

; start with this guy

tst.1
beq.s

d6
GetDone

; any scrap?
; nope, so fall through

lea

TypeToIDTable,a0

; point to the types table

NextType:
move.w ( a0)+,d7

; get the resource id

move.1 ( a0)+,d0
beq.s
GetDone

; and the corresponding type
; if at end of list then blob out

cmp.1

d5,d0

; else if we haven't matched the type then

bne.s

NextType

; loop again

GetDone:
rts

; This table consists of an icon resource id followed by a scrap type
;

and is terminated by a generic icon id followed by a zero type

TypeToIDTable:
dc.w

TEXTScrap

dc.1

('TEXT')

dc.w

PICTScrap

dc.1

('PICT')

dc.w

blobScrap

dc.1

o

; end of list marker

; End the INIT with some more embedded version info
dc.b
dc.b

'Version 2.0'
'Copyright 1987,

1988 Paul Mercer'

end

MAC 18

BYTE • March 1989 Mac Special Edition

Listing 4: The

ScrapSaver

resources in Rez format.

$"07 FF FF EO 07 FF FF EO 07 FF FF E0 07 FF FF EO"
$"07 FF FF E0 07 FF FF EO 07 FF FF EO 03 FF FF CO"

#include " Types.r"
type ' Paul' as ' STE ';

/* blobScrap */
resource ' ICNN' ( 130) {

resource ' Paul' ( 0) {
"ScrapSaver Version 2.0\r@l987, 1988 P. Mercer"

[

resource ' BNDI' ( 128) {
'Paul',
0,
'ICN#',
0, 128
'FREF',
0, 128

resource ' FREF' ( 128) {
'INIT',
0,

{ /* array: 2 elements */
/* [ 1] */
$"00 00 00 00 00 00 00 00 00 07 E0 00 00 04 20 00"
F8
00
00
OD
OD
04
01

1F
00
00
00
01
08
40

CO
20
20
20
20
20
20

06
04
04
04
04
04
04

20
00
00
00
00
00
00

04
00
00
02
88
90
40

60
20
20
20
20
20
20

04
04
04
04
04
04
06

40
00
00
00
00
00
04

02
00
00
00
01
20
40

20
20
20
60
E0
20
60

04
04
04
04
04
04
03

7F
00
00
00
00
08
FF

FE
00
00
10
26
20
FF

20"
20"
20"
20"
20"
20"
CO",

/* [ 2] */
$"00 00 00 00 00 00 00 00 00 07 E0 00 00 07 EC) 00"
$"03 FF FF CO 07 FF FF EC/ 07 FF FF EO 07 FF FF EO"
$"07
$"07
$"07
$"07
$"07
$"07

FF
FF
FF
FF
FF
FF

FF
FF
FF
FF
FF
FF

EC)
EC)
E0
EC)
EO
EC)

07
07
07
07
07
07

FF
FF
FF
FF
FF
FF

FF
FF
FF
FF
FF
FF

EO
E0
EO
E0
EO
EO

07
07
07
07
07
07

FF
FF
FF
FF
FF
FF

FF
FF
FF
FF
FF
FF

EO
EO
E0
EC)
EO
EO

07
07
07
07
07
03

FF
FF
FF
FF
FF
FF

FF
FF
FF
FF
FF
FF

EO"
EO"
EO"
EO"
EO"
CO"

resource ' ICN#' ( 129) {
$"00 00 00 00 00 00 00 00 00 07 EO 00 00 04 20 00"
$"03 F8 1F CO 06 20 04 60 04 40 02 20 04 7F FE 20"
04
40
40
35
00

04
01
10
00
00

20
20
20
20
20

04
04
04
04
04

08
80
20
02
00

02
02
20
00
00

20
20
20
20
20

04
05
04
04
04

10
00
10
00
00

01
04
40
00
00

20
20
20
20
20

04
04
04
04
04

20
80
08
00
00

00
08
80
00
00

AO"
20"
20"
20"
20"

$"04 00 00 20 04 00 00 20 06 00 00 60 03 FF FF CO",
$"00
$"03
$"07
$"07
$"07
$"07

00
1F
04
31
10
00
00
00

00
CO
20
20
20
20
20
20

00
06
04
04
04
04
04
04

00
20
08
81
20
02
00
00

00
04
E2
E2
20
00
00
00

00
60
20
20
20
20
20
20

00
04
04
05
04
04
04
06

07
40
11
02
10
00
00
00

E0
02
31
04
40
00
00
00

00
20
20
20
20
20
20
60

00
04
04
04
04
04
04
03

04
7F
20
80
08
00
00
FF

20
FE
10
08
80
00
00
FF

00"
20"
AO"
20"
20"
20"
20"
CO",

$"00
$"03
$"07
$"07
$"07
$"07
$"07
$"07

00
FF
FF
FF
FF
FF
FF
FF

00
FF
FF
FF
FF
FF
FF
FF

00
CO
E0
EC)
E0
E0
E0
E0

00
07
07
07
07
07
07
07

00
FF
FF
FF
FF
FF
FF
FF

00
FF
FF
FF
FF
FF
FF
FF

00
E0
EC/
EC)
EO
EC)
E0
E0

00
07
07
07
07
07
07
07

07
FF
FF
FF
FF
FF
FF
FF

EO
FF
FF
FF
FF
FF
FF
FF

00
EC)
E0
E0
E0
E0
EO
E0

00
07
07
07
07
07
07
03

07
FF
FF
FF
FF
FF
FF
FF

Et)
FF
FF
FF
FF
FF
FF
FF

00"
EO"
EO"
EO"
EO"
EO"
EO"
CO"

00
20
09
84
22
02
00
00

00
04
22
82
20
00
00
00

00
60
20
20
20
20
20
20

00
04
04
05
04
04
04
06

07
40
10
12
10
00
00
00

EC)
02
91
44
40
00
00
00

00
20
20
20
20
20
20
60

00
04
04
04
04
04
04
03

04
7F
22
88
08
00
00
FF

20
FE
48
08
80
00
00
FF

00"
20"
AO"
20"
20"
20"
20"
CO",

$"00
$"03
$"04
$"04
$"04
$"04
$"04
$"04

00
F8
04
49
44
05
00
00

00
1F
04
21
10
00
00
00

00
CO
20
20
20
20
20
20

00
06
04
04
04
04
04
04

$"00 00 00 00 00 00 00 00 00 07 E0 00 00 07 E0 00"
$"03
$"07
$"07
$"07
$"07
$"07
$"07

FF
FF
FF
FF
FF
FF
FF

FF
FF
FF
FF
FF
FF
FF

CO
E0
EC)
E0
E0
EC)
EO

07
07
07
07
07
07
07

FF
FF
FF
FF
FF
FF
FF

FF
FF
FF
FF
FF
FF
FF

E0
E0
EC)
EO
E0
E0
E0

07
07
07
07
07
07
07

FF
FF
FF
FF
FF
FF
FF

FF
FF
FF
FF
FF
FF
FF

E0
E0
E0
E0
E0
E0
E0

07
07
07
07
07
07
03

FF
FF
FF
FF
FF
FF
FF

FF
FF
FF
FF
FF
FF
FF

EO"
EO"
EO"
EO"
EO"
EO"
CO"

/* PICTScrap */
resource ' ICNN' ( 132) {
$"00 00 00 00 00 00 00 00 00 07 E0 00 00 04 20 00"
$"03 F8 1F CO 06 20 04 60 04 40 02 20 04 7F FE 20"

/* noScrap *

$"04
$"04
$"04
$"04
$"04

00
F8
04
40
48
05
00
00

/* TEXTScrap */
resource ' ICNN' ( 131) {

/* Finder Icon */
resource ' ICNO' ( 128) {

$"03
$"04
$"04
$"04
$"04
$"04
$"04

$"00
$"03
$"04
$"04
$"04
$"04
$"04
$"04

00
FF
FF
FF
FF
FF

00
FF
FF
FF
FF
FF

00
CO
E0
E0
E0
E0

00
07
07
07
07
07

00
FF
FF
FF
FF
FF

00
FF
FF
FF
FF
FF

00
EO
E0
E0
E0
E0

00
07
07
07
07
07

07
FF
FF
FF
FF
FF

E0
FF
FF
FF
FF
FF

00
EO
EO
EO
EO
E0

00
07
07
07
07
07

07
FF
FF
FF
FF
FF

EO
FF
FF
FF
FF
FF

00"
EO"
EO"
EO"
EO"
EO"

$"04
$"04
$"04
$"04
$"04

04
40
49
05
00

04
C9
90
00
00

20
20
20
20
20

04
04
04
04
04

08
82
25
02
00

02
72
20
00
00

20
20
20
20
20

04
05
04
04
04

10
21
12
00
00

21
24
40
00
00

20
20
20
20
20

04
04
04
04
04

21
92
08
00
00

94
C8
80
00
00

AO"
20"
20"
20"
20"

$"04 00 00 20 04 00 00 20 06 00 00 60 03 FF FF CO",
$"00 00 00 00 00 00 00 00 00 07 E0 00 00 07 E0 00"
$"03 FF FF CO 07 FF FF E0 07 FF FF E0 07 FF FF EO"
$"07 FF FF E0 07 FF FF E0 07 FF FF E0 07 FF FF EO"
$"07 FF FF E0 07 FF FF EO 07 FF FF EO 07 FF FF EO"
$"07 FF FF E0 07 FF FF E0 07 FF FF E0 07 FF FF EO"
$"07 FF FF E0 07 FF FF E0 07 FF FF E0 07 FF FF EO"
$"07 FF FF E0 07 FF FF EC) 07 FF FF EO 07 FF FF EO"
$"07 FF FF E0 07 FF FF E0 07 FF FF E0 03 FF FF CO"
continued
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/* noInstallScrap */
$"00 00 00 00 00 00 00 00 00 07 EO 00 00 07 EO 00"
$"03 FF FF CO 07 FF FF EO 07 FF FF EO 07 FF FF EO"

resource ' ICN#' ( 133) {
MO 00 00 00 00 00 00 00 00 07 EO 00 00 04 20 00"
$"03 F8 1F CO 06 20 04 60 04 40 02 20 04 7F FE 20"

$" 07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO"

$"04 00 00 20 04 00 00 20 04 00 00 20 04 00 00 20"
$"04 30 OC 20 04 78 lE 20 04 3C 3C 20 04 lE 78 20"

$" 07 FF FF EO 07 FF FF EO 07 FF FF E0 07 FF FF EO"

8°04 OF FO 20 04 07 EO 20 04 03 CO 20 04 07 EO 20"
$"04 OF FO 20 04 lE 78 20 04 3C 3C 20 04 78 lE 20"

$" 07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO"
$" 07 FF FF EC) 07 FF FF EC) 07 FF FF EO 03 FF FF CO"

$"04 30 OC 20 04 00 00 20 04 00 00 20 04 00 00 20"
$"04 00 00 20 04 00 00 20 06 00 00 60 03 FF FF CO",

$" 07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO"
8°07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO"

1
);

ShowINIT
To inform you of its installation, ScrapSaver uses ShowINIT, apiece of public
domain code written by Paul Mercer.
This code is distributed in the form of an
MPW object file and is available on BIX.
ShowINIT lets an INIT draw an icon to
the screen after loading, complete with a
mask that visually indicates that the
INIT has successfully installed itself. It
takes care of all the nitty-gritty work involved in creating and displaying an
icon's data structures. ShowINIT is at-

tions. To check the System version
number, you need to call the SysEnvirons function and then check the
systemVers ion field of the SysEnvRec.
If this field is equal to 0401 or greater,
the machine is running System 4.1 or
higher.
Listing 6gives the Pascal declarations
for the SysEnvRec record and the SysEnvirons function.
Since SysEnvirons is so straightforward to use, there's no reason not to take
advantage of its services.

Listing 5: The MPW make file for the ScrapSaver INIT.
# Simple MakeFile for ScrapSaver INIT
ScrapSaver

ScrapSaver.r

Rez ScrapSaver.r - o ScrapSaver
ScrapSaver
ScrapSaver.a.o ShowINIT.a.o
Link ScrapSaver.a.o ShowINIT.a.o a
-o ScrapSaver a
"{Libraries}"Interface.o
-rt INIT=0 - ra = 16

a

a

-sn Mamo ' ScrapSaver'
SetFile - a B ScrapSaver - t INIT - c Paul

# set the bundle bit

Duplicate ScrapSaver "{ SystemFolder}" -y # copy finished file to System
Folder

Listing 6: The Pascal declarations for the SysEnvRec record and the
SysEnv irons function.
{ SysEnvirons data structure
SysEnvRec = RECORD
env1ronsVersion:

INTEGER;
INTEGER;
INTEGER;

machineType:
systemVersion:
processor:

INTEGER;

hasFPU:

BOOLEAN;

hasColorQD:

BOOLEAN;

keyBoardType:

INTEGER;

atDrvrVersNum:

INTEGER;

sysVRefNum:

INTEGER;

END;
FUNCTION SysEnvirons(versionRequested:
OSErr;
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tractive, since all the icons are drawn in a
line at the bottom of the screen. Because
ShowINIT decides where an INIT's icon
is drawn, those INITs that use this resource avoid overlapping displays. Those
INITs not using this resource unknowingly draw over icons previously displayed. This simple icon-drawing mechanism is powerful. For instance, to show
that you have aborted the loading of an
INIT, you can draw aspecial icon.
To use ShowINIT, you must call the
routine InitShowINIT at the very beginning of the INIT code. Just before exiting
from the INIT and returning to the caller
(INIT 31), you will call ShowINIT31.
ShowINIT31 expects a word- size argument on the stack specifying the ID number of the ICN# resource to draw.
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INTEGER; VAR theWorld: SysEnvRec):

Edition

Be Careful Out There
Even though INITs are relatively easy to
write, you should apply careful thought
before going headlong into the implementation process. Part of the fun in programming the Macintosh is changing
system behavior with an INIT trap patch.
Try to temper your enthusiasm for
hacking the system with agood dose of
thought on compatibility and survival in
an ever-changing world. •
BIBLIOGRAPHY
Apple Computer, Inc. Inside Macintosh
Volume IV, System Resource chapter.
Reading, MA: Addison-Wesley, 1986.
Apple Computer, Inc. Inside Macintosh
Volume V, Start Manager chapter.
Reading, MA: Addison-Wesley, 1988.
Apple Computer, Inc. Macintosh Technical
Note #110, MPW: "Writing Stand-alone
Code." Cupertino, CA: MacDTS,
1985-1988.
Knaster, Scott. How to Write Macintosh
Software. Hasbrouck Heights, NJ: Hayden, 1986.
Paul Mercer is a member of the Finder
team at Apple Computer. Fred A. Huxham does software research at Farallon
Computing. They can be reached on BIX
do "editors."

BYTE

MACINTOSH SPECIAL EDITION

Introducing the New
Extended TextEdit
Michael Ogawa

One reason for the success of the Macintosh is that Apple provided hundreds of
routines in ROM and System software for
realizing the human interface envisioned
by its designers« Routines are available
for drawing primitive graphics shapes,
for varied character sets, for drawing and
manipulating windows, and for user interaction with an application program.
Among the facilities provided to developers is atext-editing system that supports
proportionally spaced fonts and is capable of automatic word wrap and various
text justifications.
Apple continually upgrades its System
software, providing developers with
stronger and more flexible routines to incorporate into their applications. Apple
recently extended the capabilities of the
supplied text-editing facilities.
About TextEdit
Apple's text-editing facilities are apart
of the Macintosh Toolbox known as TextEdit, and they are built on other Toolbox
routines for drawing and text measurement. TextEdit provides basic text-editing ( i.e., backspace, cut, copy, and
paste) and formatting capabilities within
applications, handling both keyboard
and mouse interaction from the user. It
also provides automatic word wrap, left-,
center-, or right-justification, and the
use of any single font, size, and style
variation within ablock of text.
Most of TextEdit's limitations are understandable considering its design origins. TextEdit was designed to provide
basic text-editing and formatting capabilities needed in applications, while following the Macintosh User Interface
Guidelines. Its most prominent usage is
in dialog boxes for displaying prompts
and receiving user input. If you have previously programmed on Apple Ils, you
may well have seen the genesis of TextEdit in Apple's guidelines for standard
input routines, such as the "blinking underline cursor" routines. TextEdit can be
seen as the maturation and fulfillment of

Macintosh's basic
text editor has been
upgraded in several
important ways

these earlier concepts for providing common input routines for all applications.
TextEdit is limited to 32,768 characters within ablock of text. This limit is
reasonable considering that the text is
managed as on large block. Performance slows down on large blocks, making ahigher limit impractical. To keep
performance up on longer blocks of text
requires " banding," or breaking adocument into more manageable pieces of
text. This goes into the area of disk-based
editing, well beyond the original intent of
the RAM-based TextEdit.
Another 32,768 limit is that of the destination rectangle, which provides positioning information about the block of
text. That is, no block of text can be
wider or taller than 32,768 pixels. This
pixel limit can be reached long before
hitting the maximum character limit, especially if the text block is narrow and
the font size is large.
TextEdit has other limitations: no support of fully justified text (i.e., text
aligned on the left and right margins), no
support for fixed tab positions (either at
specified evenly spaced distances or individually specified horizontal offsets),
and only one font, size, and style per text
block. A text block could be in any single
font, size, and font-style variation, but
mixed fonts and variations are not available.
As far as input routines go, TextEdit is
very nearly fully featured. Data input
pushing the 32K-byte boundaries is un-

realistic. At that point, it is no longer
data entry. What you are talking about
then is afull text editor or word processor. Full justification in data entry is
rarely necessary, and most static text
items in dialog boxes are so short that
full justification doesn't read as easily as
simply aligned prompts. Tabbed input is
a reasonable request for many applications. If you only need to provide afew
inputs per screen, the Dialog Manager
provides this capability by using separate
text-editing boxes for each data element.
For anything bigger, you may be able to
use the List Manager for display-only columnar formatting.
Varied fonts within data-input items
are probably needed only on rare occasions. However, as users grow more accustomed to easily changing fonts using
menus and then seeing the actual font
style on the screen, they will want this
ability more often. Varied fonts, once the
domain of sophisticated word processing
programs, will be demanded from all
types of applications, not just from applications that are thought of as text processors.
The Macintosh has definitely raised
user expectation levels. Features once
considered advanced are now expected
as part of baseline standard- features
sets. For example, many word processing programs for other machines would
be considered text editors on the Mac
simply because they don't support
WYSIWYG font variations.
Welcome to the New TextEdit
With the release of the Macintosh II and
System 4.1 for all Macs with 128K bytes
of ROM, TextEdit received aboost in capabilities. TextEdit now lets you mix
fonts, font sizes, and font styles within a
block of text. A newly supported font attribute is color: TextEdit can use the new
Color QuickDraw RGB color information when drawing text.
The new font capabilities are provided
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An Alternate Means
of Handling Mixed Faces
W

hen the new TextEdit functionality was introduced with System
4.1, it was easy to implement a Style
menu. It was very difficult to implement
MacWrite's component manner of managing font faces, while managing a
Word style menu was merely difficult.
To handle font menus in an aggregate
fashion such as in Word, you determine
if there is currently anull style record.
If so, use it to determine the menu settings. Otherwise, you have to find all
the styles over the selection range, and,

for any attribute that was continuous
over the selection range, check its menu
item.
Listing A illustrates this with the routine DoeStyleMenus( ) and support
routines TEGetNullStyle( ), TEC2Run( ), and TEGetNextStyle( ). Note
that the menus are actually set by the
routines DocFontMenu( ), DocSizeMenu( ), and DocFaceMenu( ), which
are exactly the same as described in the
main article.
Adjusting the menus for an insertion

Listing AL Adjusting the font, font-size, and font-face
menus. DocFontMenu( ), DocSizeMenu( ), and
DocFaceMenu( )are the same as in the main
article listing.
static Boolean TEGetNullStyle(VAR pTheStyle,

point, or aselection range with only one
style run, is trivial. If the selection
range contains more than one style run,
then all the runs must be checked for
each attribute to see if the attribute is
consistent throughout.
The algorithm first gets the attribute
of the initial run within the selection
range. Then for all the other runs in the
range, it checks to see if the attributes
are the same. If an attribute doesn't
match, an invalid attribute value is
passed to the routine that actually ad-

static Integer TEC2Run(cOffset, hTE)
register Integer

cOffset;

TEHandle hTE;
/* Returns the run number of the character whose
offset is cOffset in the text belonging to the
edit record ** hTE. The run number returned is a

pLineHeight, pFontAscent, hTE)
TextStyle * pTheStyle;

0- based run offset index. */

Integer * pLineHeight, * pFontAscent;

making sure to always round downward if the

TEHandle

character offset cOffset does not match an offset

/*

hTE;

The TEGetNullStyle() function returns the

style information, including line height and font
ascent, for a null selection, if there is a null

/*

Uses a standard binary search algorithm,

in the line- starts array. The use of the pointer
to the beginning of the line- starts array in the
relocatable text edit record is safe because

selection style. A null selection style exists

there are no calls made from within this routine.

only if TESetStyle() has been called when

*/

selStart and selEnd are equal.

/*

If there is a null

m_o 04.15.88 */

selection style, the function value returned is
TRUE. If there is no null selection style, or the
edit record is an old-style record, then the

register Integer

function value returned is FALSE. */

TEStyleHandle

/*

rn, lo, hi, runStart;

register StyleRun * pRuns;
hTEStyle;

m_o 04.23.88 */
hTEStyle = GetStylHandle(hTE);
Boolean

hasNullStyle = FALSE;

if ((** hTE).txSize == - 1) {
StScrpHandle
hNullScrap;
TEStyleHandle hTEStyle;

lo = 0;
hi = (** hTEStyle).nRuns;
pRuns = (** hTEStyle).runs;
while ( hi >= lo) {
rn = ( lo + hi) / 2;
runStart = pRuns[rn].startChar;

hTEStyle = GetStylHandle(hTE);
hNullScrap = (*(** hTEStyle).nullStyle)
->nullScrap;
if ( hasNullStyle =
(**hNullScrap).scrpNStyles != 0) {
ScrpSTElement * pScrpSTElem;
pScrpSTElem = (** hNullScrap).scrpStyleTab;
BlockMove(&pScrpSTElem->scrpFont,

if ( cOffset == runStart)
break;
else if ( cOffset > runStart)
lo = rn + 1;
else
hi = rn - 1;
return((cOffset < runStart) ? rn - 1 : rn);

pTheStyle, ( long)sizeof(*pTheStyle));
*pLineHeight = pScrpSTElem->scrpHeight;
*pFontAscent = pScrpSTElem->scrpAscent;

1
1

return(hasNullStyle);

static Boolean TEGetNextStyle(VAR pCOffset,
VAR pTheStyle, pLineHeight, pFontAscent, hTE)
Integer * pCOffset;
TextStyle * pTheStyle;
Integer * pLineHeight, * pFontAscent;
TEHandle
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justs the menu of the particular attribute. The invalid value never matches
any menu item, so none is checkmarked.
The routine DocStyleMenus() calls
two routines that were defined similar
to the new TextEdit routine TEGetStyle ( ). The example program never
uses the line- height and font-ascent information they return. They were defined that way just so they " looked"
like functional derivatives of TEGetStyle ( ).

/*

The TEGetNextStyle()

style information,

A null selection style exists only if TESetStyle( ) has been called when selStart and selEnd are equal. If there is
anull selection style, the function value
returned is TRUE. If there is no null selection style, or the edit record is an oldstyle record, then the function value returned is FALSE.

static Boolean
TEGetNullStyle(VAR
pTheStyle,

pLineHeight,

pFontAscent,

hTE)

TextStyle * pTheStyle;
Integer

* pLineHeight,
*pFontAscent;

TEHandle

hTE;

The TEGetNullStyle ( ) function returns the style information, including
line height and font ascent, for anull selection, if there is anull selection style.

function returns the

including line height and font

range. */
/*

continued

m_o 04.24.88 */

through * pCGffset, and the function value

Integer

returned is TRUE.

TextStyle

/*

Boolean

1Ht, ascent;
theStyle;
plainTx;

if (! TEGetNullStyle(&theStyle, & 1Ht,

04.23.88 */

&ascent, hTE))
Integer

Integer

curStylRun;

Boolean

fndNxtStyl = FALSE;

cOffset;

cOffset = (** hTE).selStart;
if ( cOffset && cOffset == (** hTE).selEnd)
--cOffset;

if ((** hTE).txSize == - 1)
Integer nxtStylRun;
TEStyleHandle

VAR pTheStyle,

the styles of the characters within the selection

character * pCOffset. The character offset of the
first character in the next style is returned

for an old-style edit record, the function value
returned is FALSE, * pCOffset is unchanged, and no
style information is returned. */

pCOffset,

character just before the insertion point, or of

ascent, of the next style after the style of the

If there is no next style, or

static Boolean
TEGetNextStyle(VAR

TEGetStyle(cOffset, &theStyle, & 1Ht,

hTEStyle;

&ascent, hTE);

hTEStyle = GetStylHandle(hTE);
nxtStylRun = TEC2Run(*pCOffset, hTE) + 1;

plainTx = theStyle.tsFace == 0;

if ( fndNxtStyl = ( nxtStylRun <

if ((** hTE).selEnd != (** hTE).selStart)

(**hTEStyle).nRuns))
STElsment * pSTElem;

Integer

cOffset, 1Ht2, ascent2;

TextStyle

nxtStyle;

*pCOffset =

cOffset (** hTE).selStart;

(**hTEStyle).runs[nxtStylRun].startChar;
pSTELem = *(** hTEStyle).styleTab +

while ( TEGetNextStyle(&cOffset, &nxtStyle,
&1Ht2, & ascent2, hTE) && cOffset <

(**hTEStyle).runs[nxtStylRun].styleIndex;
Bloc<Move(&pSTElem->stFont, pTheStyle,
(1Dng)sizeof(*pTheStyle));

if ( nxtStyle.tsFont != theStyle.tsFont)

*pLineHeight

If ( nxtStyle.tsSize != theStyle.tsSize)

pSTElem->stHeight;

*pFontAscent = pSTElem->stAscent;

(**hTE).selEnd)
theStyle.tsFont = - 1;
theStyle.tsSize = - 1;
plainTx = plainTx && nxtStyle.tsFace == 0;
If ( nxtStyle.tsFace != theStyle.tsFace)
theStyle.tsFace =

return(fndNxtStyl);

static void DocStyleMenus(hTE)
TEHandle
/*

DocFontMenu(theStyle.tsFont);

hTE;

Updates the menus for fonts,

DocSizeMenu(theStyle.tsSize, theStyle.tsFont);
font faces, and

DocFaceMenu(theStyle.tsFace, plainTx);

font sizes. HTE is a handle to the edit record of
the currently active document window. The menus
are updated according to the style of the

March 1989 Mac Special Edition • BYTE

MAC 23

NEW EXTENDED TEXTEDIT

pLineHeight,

style after the style of the character
*pCOffset. The character offset of the
first character in the next style is returned through *pCOffset, and the
function value returned is TRUE. If
there is no next style, or for an old-style
edit record, the function value returned
is FALSE, *pCOffset is unchanged,
and no style information is returned.
Listing B illustrates changing afont
face. Note that the algorithm used to

pFontAscent,

hTE)
Integer

* pCOffset;

TextStyle * pTheStyle;
Integer * pLineHeight,
*pFontAscent;
TEHandle

hTE;

The TEGetNullStyle( )function returns the style information, including
line height and font ascent, of the next

Listing B: Changing the font face. Notice how
DoeFontFace ( ) relies on the menu items being
correctly checked. (The statements between the
preprocessor commands are abug workaround.
This bug may be fixed in afuture System release.)

MyDataHndl hMyData = ( MyDataHndl)
GetWRefCon(wptr);
TEHandle
#
#

void DocFontFace(myFontFaceMItem, wptr, doUpdt)
Integer
WindowPtr

endif
if ( theFace = ( myFontFaceMItem == PLAIN_MITEM) ?
0 : 1 << ( myFontFaceMItem - BOLD_MITEM)) {

myFontFaceMItem;

char

wptr;

myFontFaceMItem,
markChar);

number of the font face. If the item is the Plain
menu item, then the selected text is changed to

if ( markChar[1]) {
Integer lnHt, ascent;

Plain.
If the item isn't the Plain menu item and the

/* get style at beginning of selection */
TEGetStyle((*hTE)->selStart, &myStyle,

item is currently unchecked, then the
corresponding face is added to the face(s) of the
selected text. If the item is already checked,
then the face is subtracted from the face(s) of
the selected text ( which must be continuous over

&lnHt, &ascent, hTE);
/* set face to existing faces except menu item */
theFace = -theFace;
theFace &= myStyle.tsFace;

the selection range).
The document is marked changed, and the global

/* set all to plain */
myStyle.tsFace = 0;

MenusChanged is set. If doUpdt is TRUE, then the
text will be redrawn, and if necessary the
vertical scroll bar will be recalibrated and the
selection scrolled into view. ( If you wish to
make several face changes, call DocFontFace()
once for each change, passing FALSE for doUpdt
for all except the last face change. This will
minimize the amount of recalculations done.) */
m_o 11.20.88 */

markChar[2];

GetItemMark(MyMenus[STYLE_MENU],

the window wptr. MyFontFaceMItem is the menu item

TESetStyle(doFace, &myStyle, FALSE, hTE);
1
myStyle.tsFace = theFace;
TESetStyle(doFace, &myStyle, doUpdt, hTE);
if ( doUpdt)
SetScrollMax(wptr, TRUE);
MenusChanged = (* hMyData)->changed = TRUE;

}

{
Style

theFace;

TextStyle

myStyle;

for within blocks of text and through the
Macintosh Clipboard and desk scrap
mechanism. As an added bonus, the new
improved TextEdit uses the standard
Scrap Manager's desk scrap rather than
the private TextEdit scrap. This means
the programmer needn't resort to using
special Toolbox routines to move text to
and from this private scrap if the intent is
to share data among applications via the
desk scrap.
Unfortunately, there is still no provision for fixed tab positions. To TextEdit,
atab is still just another character whose
MAC 24

hTE = (* hMyData)->teRecord;

ifdef BUNNY
{Ptr p = &myStyle.tsFace + 1; * p = 0;1

Boolean doUpdt;
/*
Changes the font face of the selected text in

/*

change the font face relies on the fontface menu being correctly checkmarked. If the face being toggled isn't
the Plain menu item and the item is currently unchecked, then the corresponding face is simply added to the face(s) of
the selected text. But if the item is already checked, meaning also that there
is one continuous style over the selection, then the face is subtracted from the
face(s) of the selected text.

width is determined in the font's definition. Let's face it, anyone who has used a
typewriter expects tabs to do more than
act as a space character. Just doing an
initial line indent or aligning afew columns in amemo or short piece of text are
common needs for tabs. Many programmers have tried devising ways to patch
tab support into TextEdit, but Apple has
warned that such patches have a high
probability of breaking in future releases
of the System software. Hopefully,
Apple will address this in future TextEdit improvements.
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As for everyone who hoped to be able
to write atext editor or word processor
with afew hundred lines of code and an
"About . . . " box, the news is that the old
32K-byte limits still exist. Nevertheless,
the current improvements in TextEdit are
significant and will make life alot easier
for programmers and users alike.
New TextEditDataStructures
The TextEdit upgrade introduces the
conceptofstykrunsofcharacters, where
style now refers to acomposite descripcontinued
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tion of font family, size, face, and color
information. The term font face, rather
thanfont style, is now used to refer to stylistic variations such as boldface or underline or a combination of these. If
you've been developing on the Mac for
some time, you should get used to using
this new terminology, using the term
font face for individual variations and
font style for the composite descriptions.
There are several new TextEdit data

TERec

TERec

(old style)

(new style)

structures, plus the new Color QuickDraw data structure to define color information. Also, the TextEdit record itself redefines two fields and sets three
other fields to sentinel values to indicate
that the record is anew- style record. The
revised TextEdit record with the added
structures is shown in figure 1.
Because afont is no longer constrained
to a single size within a block of text,
there can't be a single value that de-

scribes the block's line height. Therefore, the txSize, lineHeight, and
fontAscent fields are useless. These
fields are set to — 1to indicate that this is
a new- style TextEdit record and the
values for these attributes must be found
elsewhere.
The txFont and txFace fields of the
TextEdit record are also meaningless,
since there is not necessarily one font or
face for atext block anymore. Since these

TEStyleTable

STElement
stCount
stHeight
stAscent
stFont
stFace
stSize
stColor

TEStyleRec
nRuns
nStyles
styleTab
LHTable

IhTab
teRefCon
nullStyle
runs [

1

lineStarts [ .

1:::

LHElement
IhHeight
IhAscent

1
StyleRun
startChar
stylelndex
NulISTRec
TEReserved
StScrpRec

nullScrap

ScrpSTElement

scrpNStyles
1

scrpStyle Tab

,

scrpStartChar
scrpHeight

I:

scrpAscent
\

scrpFace
scrpFace
scrpSize
scrpColor

Figure 1: The new text-edit record and auxiliary structures. The double-arrowed lines indicate handles to data.
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two 2-byte fields reside adjacent to each
other in the TextEdit record, the new edit
record redefines them as asingle 4-byte
field, storing a handle to the new text
style information record. This style
record, TEStyleRec, is the jumping-off
place for all the other new data structures.
As mentioned earlier, any particular
combination of font-variation attributes
is referred to simply as astyle. Text is
kept track of as runs of characters that
have the same style. Each unique style
used within an edit record's text is stored
in astyle-table element, and all the styles
are kept in a TEStyleTable style-table
array. A handle to the style-table array is
kept in the style record.
To specify which style applies to a
character in the text, TextEdit maintains
an array of StyleRun style-run records.
A style-run record gives astarting character offset from the beginning of the
text, and an index into the style table.
The style-run records are stored at the
end of the style record in ascending character offset order. All characters whose
offset into the text is equal to or greater
than the starting character of astyle run,
and less than the starting character of the
next style run, use the style indicated by
the style index of the style run. This is
illustrated in figure 2.
There are two calls used to find out the
style attributes at agiven character offset
and to set the style attributes of the current selection. They use the TEStyle
text-style data structure to communicate
the style-attribute information.
Until any text is entered in anew style,
there is no way to store the pending style,
because all style runs have to be at least
one character long. The Nul1STRec nullselection style record maintains the style
information when an application sets
style inÉormation at an insertion point.
Scrap Management
Previously, there was aseparate, private
scrap for TextEdit. When you wanted to
move acut or copied piece of text to other
applications or desk accessories, you had
to call TEToScrap ( ) to move the text
from this private scrap into the global
desk scrap of the Scrap Manager. Likewise, to use text from an external source,
you had to call TEFromScrap( ) to read
the desk scrap into TextEdit's private
scrap.
TextEdit now communicates directly
with the Scrap Manager. The TECut( )
and TECopy( ) functions place the text in
the Scrap Manager's desk scrap. For
backward compatibility, these functions
also place acopy of the scrap handle in

TextEdit's private scrap global, TEScrpHandle, and for old-style TextEdit
records, they use the private scrap only.
TEPaste ( ) and the new TEStylPaste ( )
both use the Scrap Manager's scrap, except for old-style records, where they
again use TextEdit's private scrap.
To communicate style information to
the desk scrap, there is a style scrap
record, stored in the desk scrap as type
styl. The style scrap record is avariable-length structure. It begins with a
count field scrpNStyles indicating how
many scrap style-table elements follow.
There is atable element ScrpSTElement
for each style run within the scrap text.
Each element contains information about
the starting character offset within the

TEStyleRec
6
4

scrap text, the height and ascent of the
run, and the style information. Elements
are in order of the starting offset, and
there may be elements with duplicate
style information. When cutting or copying text, TextEdit automatically writes
this style information to the desk scrap
along with the text. When pasting, if the
desk scrap contains this style information, it is used along with the text.
The positive result is that you automatically write both the text and style information to the scrap when cutting or copying with the new text-edit records. If you
then paste into the standard Scrapbook,
you will see the text unformatted, but the
scrap type information will show that
continued

TEStyle Table

(nRuns)

3

(
stCount)

(nStyles)

13

(
stHeight)

10

(stAscent)

14 (Bookman)
0 (plain)
12
O ( stylelndex)

(stFont)
(stFace)

(stSize)

0,0,0

(
stColor)

1
13
10
33 (Avant Garde)
4 ( underline)
12
0,0,0
1
15
11
14 (Bookman)
1 (bold)
14
0,0,0
1
15
11
14 (Bookman)
5 (bold + underline)
14
0,0,0

Figure 2: Style-run record giving the starting character offset from the beginning
of the text, and an index into the style table.
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both text and style information has been
saved. Likewise, TextEdit also automatically pastes in any text from the desk
scrap with its accompanying style information.
So if you are using TextEdit for all
your text manipulation, it's as easy to
maintain your styles as not. If you are
using your own text-processing routines,
you should consider writing out scrap
data with style information in the new
styl format, as well as any proprietary
format. Apple strongly recommends that
developers use the Scrap Manager to access the Scrapbook and the desk scrap.
Using the Scrap Manager will ensure that
applications can share the desk scrap in
shared (i.e., MultiFinder) environments.
If you're going to store style information in the new styl format, or in aformat similar to the style table and runs
array, be aware that the font information
is stored by number rather than name.
The desk scrap and the Scrapbook aren't
normally carried from machine to machine, so this should not be aproblem.
However, by storing style information in
adata file simply as numbers, you could
make your application susceptible to the
"changing font problem": Other machines or different fonts in the System
may cause adocument to display differently from the way you intended if your
font ID numbers are already in use. To
minimize this problem, you should
maintain atable of font IDs and names
and automatically adjust the fonts.
Where's My Line?
One big "gotcha" with the new capabilities is that scrolling is harder to handle.

This is because line heights are no longer
fixed throughout the text. Since line
heights can now vary, the number of text
lines displayable in the view rectangle
can vary throughout the text and, as the
user changes fonts and sizes, through
time.

The
current improvements
in TextEdit will make
life alot easier.

Because of this, control values must
now be correlated to pixel offsets from
the top of the destination rectangle to the
top of the view rectangle, instead of corresponding to line offsets. Additional
calculations are needed to ensure scrolling by full lines of text. The maximum
control value is derived by determining
the lines of text that can be completely
shown on the last screen, taking the
height of all lines above, and using this
value for the maximum control value.
Figure 3 illustrates this, along with the
accompanying C source code for the
function SetScrollMax( )in listing 1.
When scrolling, you want to "pin" the
control values and the pixel offsets so
that the top visible line of text aligns with
the top of the view rectangle. Listing 2

shows how to determine the amounts to
scroll for the various parts of the scroll
bar.
When scrolling up one line (mouse in
down arrow), the distance to be scrolled
is the height of the line currently at the
top of the view rectangle. But for scrolling down one line (mouse in up arrow),
the distance to be scrolled is the height of
the line above the line currently at the top
of the view rectangle. When scrolling up
awindow of text at atime, the distance to
be scrolled is the height of all the lines of
text currently visible in their entirety,
less the last of those lines (i.e., the line of
text at the window's bottom becomes the
line at the window's top). When scrolling down by awindowful, you want to
scroll the line currently at the top of the
window down so that it is the last line visible in its entirety, and such that the new
line at the top of the view rectangle is also
completely visible.
Scrolling with the thumb involves getting the value of the scroll bar after the
user has released the mouse button, then
forcing the control value to the closest
value that will align the top of the visible
text to the top of the view rectangle. The
following code fragment illustrates this,
and listing 3includes TEPinLine( ).

1*

hScrollerV == handle to
vertical scroll bar */
mouseLoc == point ( local
coordinates) where mouse
was initially pressed */
/* HScrollTE == handle
(global) to TE record */

1*

if ( partCode == inThumb) {
Integer vO, vi, vlpin;
v0 = GetCtlValue
(hScrollerV);
TrackControl(hScrollerV,
mouseLoc,
NULL);
vi = GetCtlValue
(hScrollerV);
vlpin = TEPinLine(v1,
HScrollTE);
if ( v1 != vlpin)
SetCtlValue(hScrollerV,
vlpin);
if ( v0 != vlpin)
TEScroll(0, v0 — vlpin,
HScrollTE);

Figure 3: Setting the maximum value of the vertical scroll bar.
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Converting a character offset to a line
offset is acommonly required function.
The function TEC2Line( )shown in listing 4 uses a binary search strategy to
quickly return the line offset given a
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character offset. Note that the dereferencing of the line-starts array pLnStarts
is safe because there are no Toolbox
calls, or calls to functions in other segments that would cause memory to be
moved.
OtangingFentsIsEasy
Changing the font over aselection range
is easy todo, as is changing the font size.
However, changing a font face can be
harder. Because font faces canbecombinational, design problems occur when
the selection range does not have aconsistentface setting. You alsohavetokeep
track of the menus for the font styles.
When the selection range includes
mixed fonts, no font in the font menu
should be checkmarked as the current
font. Also, most applications will have
none of the font sizes outlined. (Outlining afont size indicates that there is abitmap font available in that size for the current font.) However, if the font size is
consistent through the selection range,
the size should be checkmarked in the
menu. If the user then chooses afont, all
characters within the selection range
now use that font.
Neither the fonts nor font-face menus
are dependent on font size(s) within the
selection range. When the selection
range includes mixed font sizes, no size
in the menu should be checkmarked as
the current font size. If the user chooses a
font size, that font size is applied to all
characters within the selection range.
The application designer must decide
how to handle selection ranges with
mixed font faces. Consider how MacWrite and Word deal with mixed selection ranges. MacWrite deals with font
faces by viewing combinational faces in a
component manner. That is, if over the
selection range all characters are in bold,
then the Bold menu item is checked, even
though some characters within the selection may be bold-italic, others bold-underlined, and others merely bold.
Word, on the other hand, deals with
font faces by viewing combinational
faces in an aggregate manner. In Word,
even if over the selection range all characters are in bold, the Bold menu item is
not checked if some characters are bolditalic, while others are bold-underlined,
and others merely bold.
The implication of all this is that with
MacWrite you can toggle off acomponent face within a mixed run, whereas
with Word you can't.
With the original extensions to TextEdit, you could more easily implement
Word's method than MacWrite's. How-

Listing 1: This routine recalibrates the vertical scroll bar.
void SetScrollMax(wptr, fShowSel)
WindowPtr
Boolean

wptr;
fShowSel;

/* Adjusts the scroll bar maximum value so that the scroll bar range is
not allowed to exceed the end of the text. Wptr is a pointer to the window
of the text and scroll bar. If fShowSel is true, then the text is scrolled
if necessary so that the insertion point or the beginning of the selection
range is visible. */
/* Note 1: The maximum control value is the pixel offset of the top of the
first line of text on the last screen. Or, you can think of it as the
height of all lines above the first line visible in the last screen full of
text.
Note 2: If the last line is empty because the last character is a « cr»,
then we have to add the height for one extra line because it is not
actually included in the count of the number of lines.
Note 3: TEGetHeight() expects 1-based line numbers. Our TEC2Line()
routine returns a 0-based line number. */
/*

m_o 11.20.88 */
Integer

vMax; /* new maximum control value */

Integer

d;

MyDataHndl
TEHandle

/* delta old/new control values */

hMyData = ( MyDataHndl)GetWRefCon(wptr);
hTE

ControlHandle

= (* hMyData)->teRecord;
hScrollV = (*hMyData)->hScrollV;

Integer

nChars = (** hTE).teLength;

Integer

nLns

Integer

viewHt = HEIGHT((**hTE).viewRect);

= (** hTE).nLines;

Integer

textHt = TEGetHeight(nLns, 1, hTE);

Integer

v0

= GetCtlValue(hScrollV);

/* see Note 2, above */
if ( nChars > 0 && (*(** hTE).hText)[nChars - 1] == CR)
textHt += TEGetHeight(nLns, nLns, hTE);
/* text requires scrolling? */
if ( textHt > viewHt) [
Point

scratchPt; /* see Note 1, above */

Integer
Integer

cOffset; /* character offset @ scratchPt */
lastHiddenLn; /* line offset @ scratchPt */

scratchPt.h = (** hTE).destRect.left;
scratchPt.v = textHt - viewHt + (**hTE).destRect.top;
cOffset = TEGetOffset(scratchPt, hTE);
lastHiddenLn = TEC2Line(cOffset, hTE);
vMax = TEGetHeight(lastHiddenLn + 1, 1, hTE);
else
vMax = 0;
SetCtlMax(hScrollV, vMax);
/* did control value change? */
if ( d = v0 - GetCtlValue(hScrollV))
TEScroll(0, d, hTE);
if ( fShowSel)
ShowSel(wptr);

Listing 2: Actionprocedureforthe verticalscrollbar; it handles mousedowns
inthescrearrofflanzleheimenmegions.
static pascal void TrackVScroll(hScrollV, partCode)
ControlHandle
Integer

hScrollV;

partCode;

/* Track control procedure used to adjust the vertical scroll bar hScrollV
and scroll the text. PartCode handles the portion of the scroll bar that
the mouse is down in ( which may be simulated). The private global HScrollTE
muMmed

continued
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must be set on entry to contain the handle to the affected text's edit
record. */
/*
Key principle when scrolling by page amounts: When scrolling up a page,
the last visible line becomes the first visible line, and vice versa when
scrolling down a page.
Here, the last visible line means the last line visible in its entirety.
It is assumed that the minimum control value is O.
An alternate strategy for passing the handle to the TextEdit record is to
store it in the control's refCon field. */
/*

m_o 04.17.88 */

{
Point

pt;

Integer

vO, vMax, cOffset, curTopLn, d;

if (! partCode)
return;
v0 = GetCtlValue(hScrollV);
vMax = GetCtlMax(hScrollV);
/* location of view rectangles top left corner */
pt = (** HScrollTE).viewRect.topLeft;
/* calculate current top line */
cOffset = TEGetOffset(pt, HScrollTE);
curTopLn = TEC2Line(cOffset, HScrollTE);
switch ( partCode) {
case inUpButton:
if ( v0 == 0)
return;
/* calculate height of line above current view */
d = - TEGetHeight(curTopLn - 1 + 1, curTopLn - 1 + 1,
HScrollTE);
break;
case inDownButton:
if ( v0 == vMax)
return;
/* calculate height of line currently at top of view */
d = TEGetHeight(curTopLn + 1, curTopLn + 1, HScrollTE);
break;
case inPageUp: {
Integer

viewHt, newTopLn;

if ( v0 == 0)
return;
viewHt = HEIGHT((**HScrollTE).viewRect);
/* calculate pixel offset to new top line: the current top
line's bottom minus the view height; then convert to
line offset */
pt.v +. TEGetHeight(curTopLn + 1, curTopLn + 1,
HScrollTE) - viewHt;
cOffset = TEGetOffset(pt, HScrollTE);
newTopLn = TEC2Line(cOffset, HScrollTE);
/* if height from current top line to new top line
greater than view height, change new top line to
scroll one less line */
if ( TEGetHeight(curTopLn + 1, newTopLn + 1, HScrollTE) >
viewHt)
++newTopLn;
d = - TEGetHeight(curTopLn - 1 + 1, newTopLn + 1,
HScrollTE);
break;
case inPageDown: {
Integer

curBtmLn;

if ( v0 == vMax)
return;

ever, since the release of System 6.0,
MacWrite's method is easier. System 6.0
added the routine TEContinuousStyle (), which makes it simple to determine the font attributes over aselection range. Listing 5illustrates adjusting
the font menus. TextEdit handles the
Style menu in acomponent fashion similar to MacWrite. For an example of how
to handle the Style menu in an aggregate
manner similar to Word, see the text box
"An Alternate Means of Handling
Mixed Faces" on page 22.
It's very easy to " add" aface over a
range with a single call to TESetStyle ( ). But prior to System 6.0, subtracting aface from arange required you
to individually modify each run
throughout the selection range. This
meant that for each run within the selection range, you had to get the style of the
run using TEGetStyle( ), then call
TESetStyle( ) with the original aggregate face less the component face being
removed. The addition of the doToggle
mode has made changing font faces much
simpler.
Listing 6 illustrates changing a font
versus changing afont face. Note that the
algorithm used to change the font face relies on the font-face menu being correctly
checkmarked. Not only is proper menu
maintenance important to the user interface, but it can also simplify aprogram's
internal design. Part of the Apple
Human Interface Guidelines is that, as
much as possible, users shouldn't be presented with choices that really can't be
made. If an option or command isn't currently available, it should be dimmed or
disabled so users don't waste time trying
to do something that can't be done.
Note also the usage of the toggleFace
flag in DoeFontFace(). This is necessary for amost peculiar reason. If you
call TESetStyle( ) with amode of doFace+doToggle and astyle of bold for a
selection range that includes plain and
bold text, the faces will swap—the plain
text becoming bold and vice versa.
Therefore, use the doToggle mode only
when you wish to toggle aface off.
The example code ignores the issue of
making style changes undoable. Undoing
astyle change over aselection range with
multiple styles is not simply amatter of
reapplying or " negating" a font-face
change over the entire selection range. If
the font was changed and the selection included runs of different fonts, each run
must have its original font set back individually. The same applies to afont-size
change. With font faces, if some runs
originally used the newly applied face,
continued
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AMERICA's Lowest Prices
Computer' Packages
SYSTEM
DESIGN

Specialists

/* calculate current bottom line of view */

The West Coast's Largest " Mac Only' Store I

pt.v (* HScrollTE)->viewRect.bottom;
cOffset = TEGetOffset(pt, HScrollTE);

RECOMMENDED FOR...

BUSINESS - PUBLISHERS - DESIGN PACKAGE
riummunnnimmum

curBtmLn = TEC2Line(cOffset, HScrollTE);
/* if height from current top line to new top line
(i.e., the old bottom line) greater than view height,

3298.*

change new top line to scroll one less line */

Mac II

if ( TEGetFeight(curBtmLn + 1, curTopLn + 1, HScrollTE) >
HEIGHT((*HScrollTE)->viewRect))
--curBtmLn;
d = TEGetHeight(curBtmLn - 1 + 1, curTopLn + 1,
HScrollTE);
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break;

CALL FOR
CuS TOM DESIGNED

MMSM

1 /* switch */

PACKAGES

998 8•

SetCtlValue(hScrollV, v0 + d);

RETAIL 16000.00
STORE UST
SAVE OVER $ 6000.

OUR PACKAGE
PRICE ONLY...

TEScroll(0, v0 - GetCtlValue(hScrollV), HScrollTE);

•

N.M.InStock. . .
RECOMMENDED .IM

FAST 68030

Listing 3: TEPinLine( ). This procedure "pins" control values so that aline

of text is aligned with the top of aview rectangle.
Integer TEPilLine(pixFromTop, hTE)
Integer pixFromTop;

16 MHz CDMpUUM

2mb RAM MEMORY . 1ADRIVE. STEREO SOUND
MAC PRINTER, 101 KEYS EXT KEYBOARD.
INTERNAL 40mb ISSICK0(12 5ms HARD DRIVE
3 to 5Imo lash« than Ile
SE
RETAIL
OUR PACKAGE
STORE LIST

PRICE ONLY...
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myPt;
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.EMUSM M

cOffset, theLine;

1998:

BUSINESS PACKAGE...

S5500.00
OUR PACKAGE
RETAIL
PRICE ONLY... STORE LIST

NOM .. . SAVE OVER $

2500.

myPt.v = (* hTE)->destRect.top + pixFromTop;
cOffset = TEGetOffset(myPt, hTE);

RECOMMENDED . .

"START-UP"

TEC2Line(cOffset, hTE);

OUR PACKAGE
PRICE ONLY...2388

$3300.00

F•TmLsrx*LmT
SAVE OVER S

Listing 4: TEC2Line( ) is acommonly used routine. It converts character
offsets into line offsets.
Integer TEC2Line(cOffset, hTE)
cOffset;

TEHandle hTE;
/*
Returns the line number of the character whose offset is cOffset in the
text belonging to the edit record ** hTE. The line number returned is a 0-

CALL FOR QUOTE ... ON COMPLETE COMPUTER SYSTEMS,
DESIGNED FOR YOUR SPECIFIC, COMPUTING NEEDS

'
Ai- in*LJ

Uses a standard binary search algorithm, making sure to always round

1,1

starts array in the relocatable text edit record is safe because there are
no calls made from within this routine. */
m_o U4.15.88 */
register Integer

ln,

COD's
Credit Cards
OK

lo, hi, * pLnStarts, 1nStart;

f

900.

WE SELL ALL MAJOR... Mac Brand Names
min?... 1000 Mac PRODUCTS , NOW IN STOCK!

downward if the character offset cOffset does not match an offset in the
line- starts array. The use of the pointer to the beginning of the line-

/*

•

MONITORS - HARD DRIVES • LAZER PRINTERS

based line offset index. */
/*

ac +

SYSTEM PACKAGE.
I rW FAST RAM , MAC PRINTER,
EXTERNAL »3MB FAST HARD DRIVE
APPLE KEYBOARD & MOUSE SOFTWARE
GREAT SYSTEM TO GET STARTED WTI I

return((theLine) ?
TEGetHeight(theLine - 1 + 1, 1, hTE) : 0);

register Integer

398El•

12 98.. ri

myPt.h = (* hTE)->destRect.left;

theLine

à

2mb FAST RAM MEMORY. ONE BOOK DISK DRIVE
MAC PRINTER. 101 KEYS EXT KEYBOARD
INTERNAL 40 mb 12 5MS 6110C401 HARD DRIVE
THE HOT SYSTEM AT A ,HOT PRIDE I

m_o 04.17.88 */

Integer
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RECOMMENDED ,

offset pinned to the top of the line that the original offset fell in. */

Point

$6500.00

49813.n (
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,
nn
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YOU SAVE , OVER $ ., www

TEHandle hTE;
/* Given a vertical pixel offset pixFromTop from the top of the text
belonging tc the edit record ** hTE, TEPinLine() returns a vertical pixel
/*

.

111111101111110 ....

ten" System Pod,

One Day
Rush
Delivery

800 331-1322

lo . O.;
hi = (* hTE)->nLines;
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Computers For
The Blind
Talking computers give
blind and visually
impaired people access
to electronic
information. The
question is how and
how much?
The answers can be
found in " The Second
Beginner's Guide to
Personal Computers for
the Blind and Visually
Impaired" published by
the National Braille
Press. This
comprehensive book
contains a Buyer's
Guide to talking
microcomputers and
large print display
processors. More
importantly it includes
reviews, written by
blind users, of software
that works with
speech.
This invaluable
resource book offers
details on training
programs in computer
applications for the
blind, and other useful
information on how to
buy and use special
equipment.

pLnStarts = (* hTE)->lineStarts;
while ( hi >= lo) {
ln = ( lo + hi) / 2;
1nStart = pLnStarts[ln];
if ( cOffset == 1nStart)
break;
else if ( cOffset > 1nStart)
lo = ln + 1;
else
hi = ln - 1;
}
return((cOffset < 1nStart) ? in - 1 : 1n);

Listing 5: Adjusting the font, font-size, and font-face menus. There is no
invalid value for the font-face information, so an extra Boolean is used to
indicate if the font face is actually Plain; the plain value for the font-face value
passed to the menu-adjusting routine indicates that no face (other than
possibly Plain) is consistent throughout the selection range.
static void DocFontMenu(theFontID)
Integer theFontID;
/*
Checks the font in the font menu whose ID is equal to theFontID and un checks all other fonts. If no font is to be checked, then a value that
won't match any font ID, such as - 1, should be passed in for theFontID. */
/* m_o 11.20.88 */
Integer

hMenu;

hMenu = MyMenus[FONT_MENU];
for ( item = 1, nItems = CountMItems(hMenu);
item <= nItems;

item++) {

Str255
fontName;
Integer fontNum;
GetItem(hMenu,

item,

fontName);

GetFNum(fontName, & fontNum);
CheckItem(hMenu,

item,

fontNum == theFontID);

static void DocSizeMenu(theFontSz, theFontID)
Integer
/*

theFontSz,

theFontID;

Checks the size in the font size equal to theFontSz, and unchecks all

other sizes. If no size is to be checked, then a value that won't match any
size, such as - 1 or 0, should be passed in for theFontSz.
Also sets the item style to be outlined for each font size that is
available as a bit-map font in the font specified by theFontID.

If there is

no font to check for available bit- map fonts, then - 1 should be passed in
for theFontID. */
/*

Send orders to:
National Braille Press Inc.
88 St. Stephen Street
Boston, MA 02115
(617) 266-6160
/
or braille or cassette, $ 14.95 for
print. ($3extra for UPS shipping)

$12.95

NBP is anonprofit braille printing and
publishing house.
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m_o 11.20.88 */
Integer
item, nItems;
Meneandle hMenu;
hMenu = MyMenus[STYLE_MENU];
for ( item = SIZEl_MITEM, nItems = CountMItems(hMenu);
item < nItems;
Integer

item++) {

sz;

sz = ( Integer)MItem2Num(hMenu,
SetItemStyle(hMenu,

item);

item,

(theFontID != - 1 && RealFont(theFontID, sz)) ?
continued
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then undoing the face change would leave
those runs alone. Only those runs that
did not originally include the applied
face would have the face removed.
You will need a copy of Macintosh
Technical Note #207 for documentation
on the routines added with System 6.0.
And because these routines are imple-

S

upport
of non-Roman script
systems will be abig
design point.

mented with selectors through the same
_TEDispatch trap that was added with
System 4.1, you must check for their existence by using the SysEnvirons( ) call
and checking specifically for aSystem
version greater than or equal to 0600
hexidecimal. Testing whether or not the
_TEDispatch trap is implemented is not
sufficient all by itself.
Other Font Issues
When setting a font, don't use font ID
#1, the application font. The application
font is not an actual font. It is areference
to the default font that most applications
use. This default is usually Geneva, but
it's different for languages that don't use
roman character sets.
If there is any text in the application
font, it will appear as Geneva (assuming
that is what the application font maps to).
But your comparison routines will not
recognize t'-ie text as being in Geneva.
For that to happen, you have to write
code to specifically test whether text is in
the applicw.ion font; if so, you have to
map to the actual font, which isn't necessarily Geneva.
The same is true for font size 0, which
tells the System to use the System font
size. The System font size is usually, but
not always, 12 points. Additionally,
many large-screen monitors now come
with software to specify a System font
size larger than 12 points.
It isn't quite enough to never explicitly
set a style using the application font or
the System font size. When you call TEStylNew() to create a new-style edit
record, it initializes the style-element
table from the txFont, txFace, and txcontinued

Creating sophisticated
database applications on your
Mactakes more than
afriendly face.
WI

ile other database developrnent systems have reasonably
friendly interfaces, in terms of
speed and power they leave a lot
to be desired.
Only McMax‘. 2.0 combines
these elements successfully.
For example, McMax allows full
use of the Mace interface including
pull-down and pop-up menus, programmable alert and file boxes,
and context sensitive help.
McMax also features apowerful
programming innovation, Userdefined READS:. This allows for
event handling and the freedom to
create modeless applications. It's
Most systems are so slow it makes you
this unique capability that gives
wonder what's behind them.
McMax the distinction of being
the only dBASE compatible product on the Macintosh that adheres to
Apple's* 10 Human Interface Guidelines.
Of course McMax gives you more than just the means to satisfy the
end user. It affords you complete connectivity between the PC and
Macintosh environment.
Fully compatible with MS-DOS' dBASE data, programs, and report and
label file formats, McMax allows for ease of conversion by simply using
its enhanced direct serial port access to transfer data and programs.
Clearly the deeper you look into McMax the more you find to appreciate.
McMax supports Hypercare XCMDs and XFCNs. This gives you the
ability to develop programs in standard high level languages such as
PASCAL, C, and Assembler. Or access previously written routines and
pre-defined Hypercard utility functions.
McMax runs dBASE programs up to 10 times faster on aMac than on
aPC. It provides source code encryption to protect your programs. A builtin Debugger. And an unlimited royalty-free run-time version so you can
copy and distribute your applications with no additional costs or software.
Efficiency. Flexibility. Speed. Compatibility. And
afull Mac interface. That's what McMax gives you because
that's what it takes to develop successfully on aMac.
Anyone who tells you otherwise
either honestly doesn't know.
Or isn't being very friendly.
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Nantucket Corp., 12555 W. Jefferson Blvd., Los Angeles, CA 90066, ( 213) 390-7923, fax: ( 213) 397-5469.
Copyright 0 1989 Nantucket Corporation. All rights reserved.
Nantucket and the Nantucket logo arc registered trademarks and McMax and User-defined READS are trademarks of Nantucket Corporation. Other brand and product names are used for identification purposes only and
may be trademarks or registered trademarks of their respective holders.
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NOW AVAILABLE:
Custom-designed library files
or binders in elegant blue
simulated leather stamped in
gold leaf.

outline : 0);
CheckItem(hMenu,

item, sz == theFontSz);

1

static void DocFaceMenu(theFontFace, plainTx)
Style

Binders—Holds 6
issues, opens flat for
easy reading.
$9.95 each, two for
$18.95, or four for
$35.95.

theFontFace;

Boolean

plainTx;

/* Checks all font faces in the Style menu whose corresponding bit is set
in the theFontFace parameter. Any font face whose corresponding bit is
clear is unchecked in the Style menu. If plainTx is TRUE, then the Plain
menu item is checked, otherwise it is unchecked. */
/*

m_o 11.20.88 */
Integer

item;

MenuHandle

hMenu;

hMenu = MyMenus[STYLE_MENU];
CheckItem(hMenu, PLAIN_MITEM, plainTx);
for ( item = BOLD_MITEM - BOLD_MITEM;
item <= EXTEND_MITEM - BOLD_MITEM; ++ item)
CheckItem(hMenu, BOLD_MITEM + item,
theFontFace & ( 1 << item));

static void DocStyleMenus(hTE)

Files—Holds 6issues.
$7.95 each, two for
$14.95, or four for
$27.95.

TEHandle
/*

hTE;

Updates the menus for fonts, font faces, and font sizes. HTE is a

handle to the edit record of the currently active document window. The
menus are updated according to the style of the character just before the
insertion point, or of the styles of the characters within the selection
range. */
/* m_o 11.20.88 */

Order Now!

Integer
Boolean

Mail to: Jesse Jones Industries, Dept. BY,
499 East Erie Ave.,
Philadelphia, PA 19134

TextStyle

mode;
continuous;
theStyle;

mode = doFont;
if (! TEContinuousStyle(eode, & theStyle, hTE))
theStyle.tsFont = - 1;

Please send
files;
binders for BYTE magazine.

DocFontMenu(theStyle.tsFont);

Enclosed is $ . Add $1per
file/binder for postage and handling.
Outside U.S.A. add $2.50 per file/binder
(U.S. funds only please).

mode = doSize;

Charge my: ( minimum $15)

mode = doFace;

if (! TEContinuousStyle(eode, &theStyle, hTE))
theStyle.tsSize = - 1;
DocSizeMenu(theStyle.tsSize, theStyle.tsFont);

if (!( continuous = TEContinuousStyle(&mode, & theStyle, hTE)))

__American Express
Visa
__MasterCard __Diners Club
Card #

theStyle.tsFace = 0;
DocFaceMenu(theStyle.tsFace,
continuous && theStyle.tsFace == 0);

Exp. Date

Signature
CALL TOLL FREE (24 hours):
1-800-972-5858
Name
Address

(
No P.O. Box)

City
State

Zip

Satisfaction guaranteed.
Pennsylvania residents add 6% sales tax.
Allow 5-6 weeks delivery in the U.S.
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Size fields of the grafPort. So before
creating a new edit record, call the
QuickDraw routines TextFont( ) and
TextSize ( ) to set the font and font-size
fields to appropriate values.
All This and Colors II?
TextEdit was extended not only to include multiple fonts, font sizes, and font
faces, but also to support color. Color
output devices are still pretty expensive,
but the capability is there. To take advan-
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tage of it, all you need to do is allocate a
CGrafPort (
anew color graf port).
If you do decide to support colored text
within your application, you should
allow the user to set up color " presets."
Making the user choose acolor from the
Color Picker Package is less than ideal,
but so is afixed color palette.
Ready for International Fame
The new TextEdit is also compatible with
the Script Manager. This means that

NEW EXTENDED TEXTEDIT

TextEdit can handle languages that write
from right to left, have large extended
character sets well past 256 characters,
have special word-break rules, or use
characters whose appearance is context
sensitive (i.e., it changes depending on
the preceding or following characters).
Examples of such writing systems are
Japanese, Chinese, and Arabic, which
are known as non-Roman scripts, as opposed to writing systems that evolved
from Latin.
The Script Manager, using writingsystem-specific Script Interface Systems,
intercepts and modifies many system
calls to measure, draw, sort, and convert
text. For developers who must write their
own text-editing engine, support of nonRoman script systems will be abig design point.
Saving aDocument
Probably the simplest way to save adocument with text and styles is to save the
text in the file's data fork and all the style
information in the file's resource fork.
The file should be of type TEXT.
Using this scheme, you need to save
the styles table and the runs array. You
might also want to save the modification
time of the file as aresource. When you
are reading the document back in, if the
modification date resource doesn't exist,
or if it isn't the same as the actual current
value of the file's modification date, then
you know that the file was edited by some
other application and you should ignore
any style data in the resource fork.
After reading in and setting up the
saved text, you read in the saved style
table and replace the data in the existing
style table with the saved style-table data,
then reset the nStyles field of the style
record. Next, read in the saved runs
array and replace the existing runs array
with it, and reset the nRuns field of the
style record. Finally, call the old TECalText( )routine to recalculate the lineheights table along with the line-starts
array. You may also want to save and restore the selection range, the document's
window size and placement, and the visible portion of the document within the
window. The following pseudocode illustrates the procedure:
Read in text.
Set text-edit record to use
read- in text ( directly or
by using TESetText()).
Read in modification date
resource.
If modification date resource
exists & equals file's
continued

lust

other
ord Protessot

Here's why.
Want to draw apicture without
ever leaving the program? Easy.
Want to wrap text all the way
around it or let the text flow right
through? Easy.
Want to see it all
in glorious color?
Easy.
Need to find a
particular word or
phrase by searching through all
files, open or not?
Easy.
Need to use our
superior dictionary or thesaurus?
Easy.
Want to undo what you just did,
or any number of things you did
(619) 481-1477 Outside CA (800)922-2993
Circle MS on Reader Service Can!

before? Unlimited Undos. Easy.
Want to use the fastest word
processor on the market? Easy.
Line numbers? Envelopes? Autosave? Column selection? Adjustable page preview?
Ten clipboards that
can be edited and
printed? Your favorite page layout
ready when you
open anew file?
Easy.
It's all easy when
you have Nisus.
Ask your favorite
dealer.

Nisus is atrademark of Paragon Concepts.

to

4954 Sun Valley Rd., Del Mar, CA 92014

March 1989 Mac Special Edition • BYTE

MAC 35

NEW EXTENDED TEXTEDIT
1

Exxon

2

General Motors

3

Mobil

4

Ford Motor

5

IBM

6

Texaco

7

E.I. du Pont

8

Standard Oil ( Ind.)

9

Standard Oil of Cal.

10

General Electric

11

Gulf Oil

12

Atlantic Richfield

13

Shell Oil

14

Occidental Petroleum

15

U.S. Steel

16

Phillips Petroleum

27
million
Americans
can't read.
And guess
who pays
the price.
Every year, functional
illiteracy costs American
business billions.
But your company can
fight back...by joining
your local community's
fight against illiteracy.
Call the Coalition for
Literacy at toll- free
1-800-228-8813 and find
out how.
You may find it's the
greatest cost-saving
measure your company
has ever taken.

A literate
America is a
good investment.

rei
an('
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Listing 6: Changing the font and changing the font size are similar and
relatively simple operations. Changing the font face is more involved. Notice
how Doc Font Face ( ) relies on the menu items being correctly checked. (The
statements between the preprocessor commands are abug workaround. This
bug may be fixed in the next System release.) All three operations are much
more involved when implemented so that the style change is undoable.
void DocFont(myFontName, wptr)
Str255

myFontName;

WindowPtr
/*

wptr;

Changes the font of the selected text in the window wptr to the font

named myFontName. The document is marked changed, and the global
MenusChanged is set. If necessary, the vertical scroll bar is recalibrated
and the selection range is scrolled into view. */
/*

M_o 04.24.88 */
TextStyle myStyle;
MyDataHndl hMyData;
hMyData = ( MyDataHndl)GetWRefCon(wptr);
GetFNum(myFontName, &myStyle.tsFont);
TESetStyle(doFont, &myStyle, TRUE,
(*hMyData)->teRecord);
SetScrollMax(wptr, TRUE);
MenusChanged = (* hMyData)->changed = TRUE;

void DocFontFace(myFontFaceMItem, wptr, doUpdt)
Integer myFontFaceMItem;
WindowPtr wptr;
Boolean doUpdt;
/* Changes the font face of the selected text in the window wptr.
MyFontFaceMItem is the menu item number of the font face. If the item is
the Plain menu item, then the selected text is changed to Plain.
If the item isn't the Plain menu item, then the font face is toggled.
That is, if the specified face is continuous over the current selection
range, it is toggled off, otherwise that face is set continuous over the
selection range.
The document is marked changed, and the global MenusChanged is set.

vertical scroll bar will be recalibrated and the selection scrolled into
view. ( If you wish to make several face changes, call DocFontFace() once
for each change, passing FALSE for doUpdt for all except the last face
change. This will minimize the amount of recalculations done.) */
/* m_o 11.20.88 */
Boolean

toggleFace;

TextStyle
MyDataHndl
TEHandle

myStyle;
hMyData = ( MyDataHndl)GetWRefCon(wptr);
hTE = (*hMyData)->teRecord;

myStyle.tsFace = ( myFontFaceMItem == PLAIN_MITEM) ?
0 : 1 << ( myfontfaceMItem - BOLD_MITEM);
if (! myStyle.tsFace)
toggleFace = FALSE;
else {
char

markChar[2];

GetItemMark(MyMenus[STYLE_MENU], myFontFaceMItem, markChar);
toggleFace = markChar[1] != 0;
1
TESetStyle(doface + (( toggleFace) ? doToggle : 0), &myStyle,
doUpdt, hTE);
if ( doUpdt)
SetScrollMax(wptr, TRUE);

di
ig

alition for Literacy
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If

doUpdt is TRUE, then the text will be redrawn, and if necessary the

MenusChanged = (* hMyData)->changed = TRUE;
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M athWriterTM 2.0—Elegant Scientific Word Processing
Both inline and displayed expressions are fully integrated as text.
Compose at the keyboard without pasting equations!
é

actual mod.date [
Read in the styles table.

At last—

Replace existing style
table using
PtrToXHand().

purpose,

Set number of entries in
nStyles field of style

processor

record.
(Calculate number of

professional

entries in styles table
by dividing table size
by element size.)
Read in runs array.
Set size of style record to
size of style record
(exclusive of any run
elements) plus size of
read- in runs array.
Use BlockMove() to copy
runs array to style
record.
Set number of runs in nRuns
field or style record.
(Calculate number of
entries in runs array by
dividing array size by
element size and
subtracting one element.

File

do.

a general-

8.14

easy- to- use
word

Edit

Format

Palettes

Mac

Style

Windows
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scientists,
and
engineers.

Simpson's rub cannot be applied needy, since the number of panels (9) is odd.
Hoveeer, one might warder what would happen if Simpson's rule were used for
Me first fl panels end the napereided sule he Equ. 6.14.1 for Me lest
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"What-you-see-is-what-you-get" * Dual keyboard and mouse input • Automatic
equation, figure, table, & theorem numbering with linkage to textual references
'Automatic pagination * Automatic revision tracking shows both deletions and
additions * Hypertext memo notes • Automatic table formatting • Smart
templates automatically format expressions • Box equations and paragraphs for
emphasis ' Full screen editing in multiple columns, even within equations.
Requires Macintosh Plus or larger. Supports ImageWriter and LaserWriter.

Cooke Publications—Software Tools That Empower You— We listened.
Request personal notification of shipping date and price.
Cooke Publications, PO Box 4448, Ithaca, NY 14852 (607) 272-2708, ext 15

The suttraction of an
element is because there
is a dummy element at the
end of the array that is
not included in the nRuns
count.)
}
Call TECalText() to readjust
the line-neights array.

The advantage to this method is that
any application that can read aTEXT file
will be able to access the text. The drawback to this strategy is that, due to limitations in the Resource Manager, the document cannot be accessed simultaneously
by multiple users except as read-only.

Keep Your Eyes Open
In addition to Inside Macintosh,

volume
V, every developer who wants to use the
new TextEdit routines should read Macintosh Technical Note #131 ( revised
March 1, 1988) and #207 from Macintosh Developer Technical Support.
Note # 131 covers known TextEdit
bugs and workarounds, while Note #207
covers the changes to TextEdit introduced with System 6.0. •

Michael Ogawa is a software designer
for Palomar Software (Oceanside, CA).
Since 1985 he has been involved with designing, p•-ogramming, and managing
projects for commercially marketed Macintosh business productivity software. He
can be reached on BIX do "editors."

A M ESSAGE To
OUR SUBSCRIBERS
ROM TIME TO TIME WE MAKE THE BYTE SUBSCRIBER
I: list available to other companies who wish to send our subscribers
material about their products. We take great care to screen these companies, choosing only those who are reputable, and whose products,
services, or information we feel would be of interest to you. Direct mail
is an efficient medium for presenting the latest personal computer goods
and services to our subscribers.
Many BYTE subscribers appreciate this controlled use of our mailing
list, and look forward to finding information of interest to them in the
mail. Used are our subscribers' names and addresses only ( no other
information we may have is ever given).
While we believe the distribution of this information is of benefit to
our subscribers, we firmly respect the wishes of any subscriber who
does not want to receive such promotional literature. Should you wish
to restrict the use of your name, simply send your request to the following
address.

II VIE M AGAZINE
ATTN: SUBSCRIBER SERVICE
P.
O.Box 555
H IG HTSTOW N , NJ 08520
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BYTE's Subscriber Benefits
Program
o

ur BYTE subscription brings
you acomplete menu of the latest
in microcomputer technology every
30 days. The kind of broad-based
objective coverage you read in
every issue. In addition, your
subscription carries awealth of
other benefits. Check the check
list:
BONUSES
Annual Separate Issues: In
addition to BYTE's 12 monthly
issues, subscribers also receive
our annual IBM PC issue free
of charge, as well as special
bound-in All-Macintosh
Supplements.
id BYTE Deck: Subscribers
receive five BYTE postcard
deck mailings each year—a
direct response system for you
to obtain information on
advertised products through
return mail.
Reader Service: For
information on products advertised in BYTE, circle the
numbers on the Reader Service
card enclosed in each issue that
correspond to the numbers for
the advertisers you select. Drop
the post-paid card in the mail
and we'll get your inquiries to
the advertisers.
[_kf TIPS: BYTE's Telephone
Inquiry System is available to
readers who need fast response
from advertisers. After
obtaining your Reader I.D.
Card, dial TIPS and enter your
inquiries. You'll save as much
as ten days over the response to
Reader Service cards.
Af Free Programs Via BYTEnet:
You get access to the BYTEnet
Bulletin Board Service, which
allows you to download, via

Ins

Bon. All.Ittsc Supplement pd.,.page 2*,

The New
Mac IIx
•16-MHz 68030
•Built-in FPO
•Reads Mac
and DOS disks
Groupvvare

Benchmara*paer
aa,pam,„
Be** Sane*.
loaLaptOpe
Mae, Spremestase

ware. For further information
and cost, call 1-800-227-BYTE.
Program Listings: Listings of
programs that accompany
BYTE articles are now available on BIX, on disks or in
quarterly printed supplements
(see reply cards in this issue for
cost information), or call
1-800-258-5485.
Microform: BYTE is available
in microform from University
Microfilm International in the
U.S. and Europe. See Contents
page for cost information.
DISCOUNTS
,Ë One-year subscription at $24.95

modem, valuable program
listings. There is no connect
charge for this service.
jj Subscription Service: If you
have aproblem with, or a
question about your subscription, you may call our service
department toll-free ( in the
U.S.) at 800-525-5003. All
others use 609-426-7070.
(During business hours Eastern
Time). Should you care to
correspond, use the following
address: P.O. Box 555,
Hightstown, NJ. 08520.
já Editorial Indices: Available
through our customer service
department P.O. Box 328,
Hancock, New Hampshire
03449.
PAID SERVICES
• BIX: BYTE's Information
Exchange puts you on-line 24
hours aday with your peers
via computer conferencing and
electronic mail. All you need to
sign up is amicrocomputer, a
modem, and tdecomm soft-

ig Two-year subscription at $44.95
Three-year subscription at
$59.95

îl One-year group subscription for
five or more at $19.95 each.
(Call or write for details.)
TOLL- FREE NUMBERS FOR
YOUR CONVENIENCE:
Subscriptions Within US.:
1-800-525-5003
BIX: 1-800-227-BYTE
Program Listings Orders:
1-800-258-5485
ADDITIONAL NUMBERS:
Subscriptions Outside US.:
1-609-426-7070
Back Issues: 1-603-924-9281
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Exploring the Mystery
Laurence H. Loeb

Since 1985, the resource editor has been
one of the Macintosh's major utilities.
Before then, a disparate collection of
editing utilities was available, but ResEdit's object was to bring all these resource-modifying programs under one
roof to share acommon, extensible interface. It has been successful in doing just
that, but it has also been one of the most
misunderstood utilities because, to date,
it comes without amanual.
The operation of ResEdit is one of the
mysteries that aspiring Mac programmers must solve because it does things
for developers that no other program
will. It lays bare the innards of a Mac
program for inspection. It gives powers
of creation to those familiar with its
workings. (So does RMaker, for that
matter, but ResEdit shows the graphical
content of the resource, which gives better feedback on how something will
look.) In the best Mac tradition, ResEdit
removes alayer of abstraction (the specification list) that programs like RMaker
interpose between worker and work.
A Caveat for the Unwary
Before you do anything with ResEdit,
though, please heed some hard-gotten
advice. Always work with a backup of
your program when using ResEdit, never
with the original. ResEdit has away of
crashing once in awhile. It's lots better
than it used to be, but you may ask it to
dive into the ground at Mach 3without
realizing it. Also, if you make amistake
and later save that mistake to your original, you may have no way of tracing what
went wrong without aknown good copy
of the program. Before you go exploring,
make sure you have aknown good backup, preferably on adisk not connected to
the machire. Really. It will happen to
you one day. It does to everyone.
Some Bare-Handed Bit Grabbing
An exploratory walk through ResEdit
country with me as your guide can teach
you some vital things. One item that will
ILLUSTRATION: CHRIS SPOLLEN © 1989

Understanding
ResEdit 'suse opens
more than windows
for the Macintosh
programmer
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amaze your technoid friends is the power
to create an icon that goes with an application and sticks with it even when it's
copied to another disk. The following instructions may seem tedious to the more
adventurous, but this trick won't work
unless all the individual tasks are done.
The Finder is very bull-headed about
wanting certain information. That's
what you have to learn to give it.
I'll start with an application Iwrote
(see " Program Extenders" in the December 1988 BYTE, page M52) that has
the " generic" icon attached. This is the
icon the Finder assigns when no other is
specified. Opening ResEdit (Iused version 1.2b2) gives the main window listing the applications ResEdit recognizes.
Successive selecting and clicking get you
to awindow that lists the resources present in my application, a Mac-to-Wang
terminal program. You are now ready to
start slogging through the terrain.
Under the FILE menu, select New (or
press Command- N). The select box
comes up, to let you name what type of
resource to create. You're going to tell
the Finder about desktop information.
This is stored in the Bundle (BNDL) resource, so that's what you select from the
box on the left of the dialogue. Having
clicked the OK button, you see aBNDL
resource showing in the program's type
list window. But you're not done yet.
Opening the BNDL type will give you an
empty list window. You have to create
another BNDL (by Command-N or menu
choosing) before you can do anything.
A quick review is in order here because this step is important, and it's the
single thing most new users goof up on.
A New selection must be done twice. The
first creates the BNDL shown in the program's list. The second New creates a
BNDL inside the list window of the previous BNDL. Got that? This has to be
done correctly before ResEdit will let
you proceed. If the menu choices described later will not " ungray" at any

March 1989 Mac Special Edition • BYTE

continued
MAC 39

EXPLORING THE MYSTERY

é

File
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tleskZep
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DLl
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DATA
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ICPP'

Figure 2:
A list of the
DLOGs present.
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File

Edit

Desk2ep
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Herd Disk

IMIE12111111E11
111.06s from Stuf III 1.5.1
Fldr

IC

DLOG " Info - Fldrs" ID
DLOG

-Info

267

- Files ID = 266

DLOG " Files/Folders?" ID = 2
DLOG " Preferences" ID = 264
DLOG " Existing PW" ID = 263
DLOG

New PW" ID = 262

DLOG

Algorithms" ID = 513

DLOG --rExr ID = 261

DLOG " Lerier Open Box' ID =

Figure 3:
A graphical
representation of
the dialogue
in small format.

Figure 4:
Dialogue
displayed as text.
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point, this may be the cause.
Now, double-click on the secondary
BNDL. A window will appear. It will
have an ID number that has been randomly selected by ResEdit. This is where
you set the actual BNDL information.
Set the owner ID to 0first. (You could do
this later, but Irecommend doing it
now.) After setting it, close the window.
The secondary BNDL will show as selected. Command-I (or Get Info from the
menu) will bring up the information window. Set its ID to 132 and close the window. The ID should change in the
BNDL-type window as well. Open the
secondary BNDL again. Where it says
OwnerName, put in a4-character string
that you want to use to identify your newly created icon to the Finder. This string
must be unique to your application. (As a
matter of fact, Developer Services at
Apple should really approve whatever
string you use here to make sure that it
isn't used by another application. Apple
has reserved for its own use strings composed entirely of lowercase letters.) Insert the string by typing it in.
Next, click on the row of asterisks in
the BNDL window under numTypes. A
box will appear around them. Doubleclicking produces atype box with aline
of dashes beneath it. Type ICN# (which
means " icon list") into the type box and
double-click on the row of dashes. Two
more boxes will appear. Putting 0 into
localID and 128 into rsrcID will do the
trick here. Double-clicking on the asterisks now produces another type box,
which you fill in with FREF (for " file
reference"). In the same manner as before, double-click on the dashed line and
get localID and rsrcID boxes. (Do you
see apattern emerging? Asterisks get you
anew type, while the dashes get asecondary specifier.) Insert 1and 129 into
them, respectively. You can now close
the entire BNDL window.
You should then be at the application's
type window. Create anew ICN# type
from the menu or keyboard. A window
will appear when you do. (Because it's
an ICN# resource, you don't have to do
the two New operations. ResEdit is
smart enough to give you the window
based on the type you have requested.) A
square indicates what icon you will be
working on. Do a Command-Iat this
point and set the ID of the selected ICN
to 128. Double-clicking in the square
will put you in the graphical icon editor.
This is where you'll design the icon you
want to affix to the application.
ResEdit's icon editor functions in
much the same way that MacPaint's Fat-

Figure 1:
A list of
resource types.
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Figure 5:
An Edit window
for the DLOG.

lAlith

ResEdit at your side,
you'll have fun
exploring the inside of
an already-created
program, such as
Figure 6:
An Edit box
for an individual
dialogue item.

Stufflt, and learn alot
in the process.

•file already exists by the name ^ 0 on
he destination uolume you specified.
•tense rename it:
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Figure 7:
A new message
can be added.

Edit

0 Button
0 Check box
0 Radio control

0 Enabled
® Disabled

C) Static text
Editable text

lop

o

!eft

O

0 CNR resource
0 ICON resource
0 PICT resource

Figure 8:
(bottom left)
An Edit box
to change the
button name.
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(bottom right)
The DITL
type list.
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Bits mode does. The left side of ResEdit's icon-editor screen is where the bits
are set to make the " data" part of the
icon (what you see on the desktop when
the icon is not selected). The left part of
this screen is where the " mask" is made
(for when the icon is selected). The bottom of the screen shows the icon under
various conditions (selected, unselected,
small, and so on) to give you an idea of
what things will look like when you're
done. The ICN# menu that appears with
the editor allows the data part to be copied to the mask part so that misalignment
doesn't occur. After making the icon
and the mask, close both the editor and
the ICN# windows.
When you specified the BNDL resource, Imentioned an FREF resource
that you had not yet created. Now's the
time. As you did for BNDL, select New
twice (once for the application type list
and once inside the FREF window). A
Command-Ion the secondary window
lets you set the ID of this resource to 129
as you did for the BNDL resource. Once
that is done, you can double-click on the
secondary window to open a new window. The file type is set to APPL for application, the icon local ID to 0, and the
filename to the 4-character string you
used before. Close the window.
The last major step is coming up. You
have to create aresource with the same
name as the 4-character string. As before, you'll use the "double New" way to
make the resource. A Get Info on the
secondary window allows you to set its
ID to O. Then close all the resource windows. Nothing further needs to be done
with it. (Advanced note: If you open the
ID=O resource as an STR [astring], you
can put information into it that will show
in the application's information window
when aGet Info is done from the desktop
as version information. It's not mandatory to do this, however.)
You can then close the application's resource type list. As you close it, ResEdit
will ask if you want to save the changes.
Click yes. After it is closed (and highlighted), do aGet Info on the application.
Set the type to APPL and the creator to
the 4-character string you have used.
Close the window, and you are done!

please do so right away!).
Figure 1 shows what you find when
you open Stufflt, namely the resource
types that are present. Select the DLOG
(dialogue) resource. Figure 2 is alist of
the DLOGs present; select the first one
and double-click. Figure 3 is the image
that then shows. It's a graphical representation of the dialogue in asmall format. Note the DLOG menu that has appeared in the menu bar. It allows the
choice of agraphical or text representation of the dialogue. Figure 4 shows the
same dialogue displayed as " text"
information.
Going back to the graphical representation is very interesting, but how does
any editing get done? You simply doubleclick on the graphic. The result is shown
in figure 5. Newer versions of ResEdit
are smart enough to realize that DITLs
(dialogue item lists) are linked to
DLOGs. They call up the appropriate
linked DITL to the DLOG automatically.
Older ResEdits made this amanual operation. In any case, you can see each of the
individual dialogue items. Select one
(figure 6). A bordered box is drawn
around it with a gray " handle" in the
lower right-hand corner. Double-click on
that, and the edit box (figure 7) appears.
Figure 10:
ALRT
menu choice.

A Real-Life Example
Now that you have one trick down pat,
you're ready to go on and see what the
inside of an already-created program
looks like with ResEdit on your side.
StuffIt 1.5.1 is agreat utility from Ray
Lau that has widespread distribution
within the Mac community (and if you
haven't sent your shareware to him yet,
MAC 42

The editable text is selected at the bottom. You can now change it to your
heart's content with whatever message
you want. (The ^0 in the text is aplaceholder for aparamtext Toolbox call. To
actually use the dialogue, you would call
paramtext from the code, specifying
the name that would go into the dialogue
as one of the parameters.) When you
close the edit box, you see the effect of
your change. If achange in the size of the
edited item is required, this is where you
would make it.
Double-click once more with the button selected. Figure 8is the edit box that
appears, similar to the previous one.
Again, this is where you would make any
text changes (i.e., the name of the button). One way to confirm for yourself the
linking that ResEdit does is to select
DITLs individually. Figure 9shows the
DITL in the type list. Selecting the one
corresponding to the DLOG you just did
would show it with the new wording in
effect. You can always access the DITLs
this way without the DLOG if that is
faster for the purpose you have in mind.
ALRT (alert) resources also exhibit this
kind of linked behavior. You can open an
ALRT to see what it looks like and call
up the individual DITL items from it, in
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Figure 11:
A Stufflt
small icon
listing box.
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icon number,
hit Do It!,
and the icon
appears.

the same manner as from aDLOG. However, the text displayed by choosing it
from the ALRT menu choice ( figure 10)
is specific for what is needed for an
alert.
One of the resource types StuffIt has
listed is SICN (small icon). Opening this
up in the standard manner shows an interesting listing box ( figure 11). The
small icon is shown about the same size
as it would appear in the program. Double-clicking on the small icon brings up
the editing box. This editor works the
same way as the icon editor you saw before. Bits are set and cleared to produce a
small icon.
Something Completely Different
One resource that StuffIt lacks is amenu.
Igrabbed ZBasic 4.0 and opened it up to
show amenu resource ( figure 12). Since
Iknow that ID = 129 is almost always the
File menu, Ipicked that one and opened
it. What appears ( figure 13) will be a
surprise to anyone using the Apple-issue
ResEdit. Alan Goates of Otherware (310
South 13th East, #3, Salt Lake City, UT
84102) has created avery nice menu editor for ResEdit that Iuse in preference to
Apple's. When Ispoke earlier of ResEdit
being extensible, this is one of the things
Ihad in mind. ( MenuEditor 1.2 is available in the listings section of the macintosh conference on BIX.)
Figure 13 shows what the screen looks
like when the main menu is selected.
Any individual item can be selected ( figure 14) and edited as far as text or
marked state. To demonstrate how easy
it is to edit with this tool, Isimply typed
in the number of one of ZBasic's icons,
hit the Do It! button, and got the results
in figure 15. The respacing necessary in
the menu to reflect the icon's presence
was done automatically. Adding the
menu editor to astandard ResEdit is very
simple, nothing more than a copy and
paste. Irecommend this tool for anyone
editing menus with ResEdit.
The Benediction
Ihave really not taken you much below
the surface of ResEdit's possibilities in
this brief exploration. But you should
now understand how to make it do at
least one practical task that may have
seemed mysterious before, and have a
better appreciation of the great utility
Apple has provided to developers. •
Laurence H. Loeb is an electrical-engineer-turned-dental-surgeon in Wallingford, Connecticut. He is comoderator of
the macintosh conference on BIX. He can
be reached on BIX as "lloeb."

March 1989 Mac Special Edition •

BYTE

MAC 43

READER
SERVICE

To get further information on the products advertised in BYTE, fill out
the reader service card by circling the numbers on the card that correspond to the inquiry number listed with the advertiser. This index is
provided as an additional service by the publisher, who assumes no
liability for errors or omissions.
•Correspond directly with company.

Alphabetical Index to Advertisers
Inquiry No.
M19

Page No.

BORLAND INT'L.

Inquiry No.

Page No.

MAC3

M5

DOUGLAS ELECTRONICS

• BYTE PUBLICATIONS

MAC38

M6

• BYTE SUB. MESSAGE

MAC37
MACE
MAC25

• BYTE SUB. SERVICE
• BYTE BACK ISSUES/SALE
M1

Page No.

M12

MICROSIM

HOWTEK

MAC10,11

M13

NANTUCKET

M7

HOWTEK

MAC10,11

M20 NATIONAL INSTRUMENTS

MACCII

M8

INVENTION SOFTWARE CORP

MAC13

M21

MACCII

M9

INVENTION SOFTWARE CORP.

MAC13

M15 PARAGON CONCEPTS

MAC35

M16 SCOTT FORESMAN & CO

MAC12

COGNITION TECHNOLOGY

MACCIII

M10

LOGIC PROGRAMMING ASSOC.

M2 COGNITION TECHNOLOGY

MACCIII

M22

MAC FRIENDS

MAC37

M11

MICROSIM

M3 COOKE PUBLICATIONS

Inquiry No.

MAC8

MAC6
MAC31
MAC4

MAC4
MAC33

NATIONAL INSTRUMENTS

M17 SOFTWARE EXCITEMENT
M18 VERSACAD

MAC7
MACCIV

Index to Advertisers by Product Category
Inquiry No.

Page No.

HARDWARE

Inquiry No.

Page No.

M13

NANTUCKET

MAC33

M15

PARAGON CONCEPTS

MAC35

Inquiry No.
M30
M19

M27
M25

Apple2/MAC APPLICATIONS

PRINTERS/PLOTTERS

M6

HOWTEK

MAC10,11

M7

HOWTEK

MAC10,11

SOFTWARE

Scientific/Technical
M3 COOKE PUBLICATIONS

MAC37

M11

MICROSIM

MAC4

M12

MICROSIM

MAC4

M20
M21

NATIONAL INSTRUMENTS
NATIONAL INSTRUMENTS

M28

MAC CII
MAC Cli
APPLE2/MAC

CAD

Page No.
APPLE2/MAC — LANGUAGES

BORLAND INTL

MAC3

M10 LOGIC PROGRAMMING ASSOC
M31
M8

APPLE2/MAC — UTILITIES
INVENTION S/W CORP

MAC13

M9 INVENTION S/VV CORP

MAC13

M33
M22

MAIL ORDER/RETAIL
MAC FRIENDS

M17 SOFTWARE EXCITEMENT.
M26

APPLE2/MAC APPLICATIONS

M18 VERSACAD

MAC6

MAC31
MAC7

MAC CIV

Business/Office
M29
M1

COGNITION TECH.

MAC CIII

M2 COGNITION TECH.

MAC CIII

M5 DOUGLAS ELECTRONICS

APPLE2/MAC — LAN
MAC8

M34

EDUCATIONAL/INSTRUCTIONAL

M16 SCOTT FORESMAN & CO

Important TIPS* for BYTE Subscribers:
Receive Product Information 10 Days Earlier!

IDENTIFICATION CARD
11°

John Sample

All you need is a touch-tone telephone and your subscriber I.D. number.
See instructions facing the Reader Service Index in the back
of this issue for outrageous time- saving opportunities!
*BYTE's Telephone Inquiry Processing Service

MAC 44

BYTE •March

1989 Mac Special Edition

MAC12

How to Have an Expert
Anywhere You Have aMacintosh
spreadsheets, databases
and other knowledge
bases, instead of conLEGAL
'uFINANCE
ventional text-only
display. You simply click
on images or text (as in
MARKETING
HyperCard) to link with
agraphic explanation of
aquestion or atextual elaboration of advice. You can take
EXECUTIVE
geological maps, engine diaOUICE
grams, architectural plans, key
ENGINEERING
contract paragraphs, laboratory
protocols or balance sheets and
add rules to make an expert
advisor.
SECRETARIAL
In fact, MacSMARTS can now be
directly linked to HyperCard, not just
Have you ever wanted to be in
as afront end, but as adynamic
With MacSMARTS, apowerful
more than one place at one time?
two-way link between the free-form
expert system can be built by people
Now with MacSMARTS", you can at
browsing of HyperCard and the
with absolutely no training in artifileast have your expertise be there.
inferencing power of MacSMARTS.
cial intelligence or programming.
It isn't hard to see why leading
MacSMARTS is fully compatible
Before MacSMARTS, creating a
corporations are gaining acompetiwith MultiFinder and works on all
knowledge-based or expert system
tive edge using expert systems. The
Mac; from 512K to Mac II.
was both time consuming and diffiability to let multiple computers offer
So if you're looking for an organicult. You had to be fluent in esoteric
advice and solve problems, instead
zational tool that's smart enough to
programming languages like LISP or
of just one "human expert," has strabe both powerful and simple, take a
Prolog and use specialized comtegic implications for productivity.
closer look at MacSMARTS from
puters. This complexity has preAdvice, information, diagnoses and
Cognition Technology; the company
vented many companies from
expert knowledge can be freely
at the forefront of expert system
gaining the benefits of such a
handed out to all departments in the
tools. Because as MacGuide Magasystem.
same buiiding, or in each corporate
zine puts it, "When it comes to
office anywhere in the world.
MacSMARTS works by condensing
expert system shells on the Mac,
the knowledge of experts into sets
DuPont, Eastman Kodak, Proctor
there's one that really shines above
of rules. Its highiy intuitive interface
and Gamble, ARCO, General Electric,
the others... MacSMARTS. The
features aspreadsheet-like logic
Union Carbide, Honeywell and
best expert system shell curworksheet with simple fill-inArthur Andersen are already using
rently available on the Mac."
the-blank forms. You create
MacSMARTS applications to boost
rules by entering information
productivity. One Fortune 500
in English, not acomplex
company is using MacSMARTS to
syntax, and by simple menu
save more than Si.5 million per year
selection. Or you can enter
by optimizing office procedure
MacSMARTS 3.2 retail list S195.
examples from your own, or other
manuals. Another company is using
MacSMARTS Professional retail list
experts' experience and MacSMARTS
MacSMARTS to interpret complex
S495. To order contact your local
will then automatically create the
government regulations. In fact,
dealer or call (800) 622-2829. In
rules for you.
MacSMARTS has the largest installed
Massachusetts call (617) 492-0246.
base of Macintosh expert-system
MacSMARTS is the
sites worldvvide, including many
first program to allow
other Fortune 500 companies, as
hypertext linking of
well as federal agencies, universities,
rules or advice to
and professionals in accounting,
graphics ( MacPaint
engineering, law, medicine, finance
and MacDraw
and other disciplines.
The Intelligence- Amplifying SoftwareTM
format), text files,
"''''Ile',''''
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Looking into CAD?

See how
VersaCAD on
the Macintosh
stacks up . . •

UPI

raoup

Palettes

Settings

When it comes to professional CAD on the
Macintosh®, only VersaCAD® offers a
complete solution. Now in its fourth release,
this bestselling software gives you highprecision color graphics . . . plus unique
design capabilities based on Apple Computer's
HyperCard - information management tool.
• 2D drafting rated " Best" at the National
Computer Graphics Association shootout
• 3D color shading that's fast and easy,
including multiple viewport display
• Exclusive HyperCard stacks
for:
•Bill of materials
•Parametric design
•Off-line plotting
•Attribute database
•CAD text processor
•Drawing manager,
and more.
• Proven two-way links to PC- CAD,
workstations and thousands of
productivity programs.
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We Guarantee Good News
Every Monday Morning!

1

nfact, we'll guarantee the best
news- 100% factual, accurate and
unbiased expert analysis of significant developments in the personal
computer industry. Just straightforward,
no-nonsense professional reporting of industry news, product announcements and
key events as they happen each and every
week.
BYTEweek, McGraw-Hill's new weekly
newsletter, is devoted to helping you stay
on top of the dramatic changes in the
continually-evolving business computing
arena. BYTEweek is devoted to reporting
and analyzing these changes and
developments through its timely, compact,
one-stop news format. BYTEweek keeps
you on top of significant industry trends
and developments through its coverage of
the IBM, IBM-compatible, Apple Macintosh and workstation markets. BYTEweek
gives you the full details of significant
new product announcements with in-depth
analysis.
BYTEweek guarantees what no other
personal computing publication can by
building on two renowned and respected
technical resources: the award-winning
Microbytes Daily on-line news service and
the technical expertise of the BYTE
Editorial Staff aided by the new resources
available to them in the recently expanded BYTE Lab. Through these resources,
you are kept on top of issues such as:
•New data storage techniques, including CD-ROM, erasable optical and
other text, graphics, and video storage
technology.
•Expert systems, with an examination of both the technical
and human aspects of
implementation.
•Bus standards and the war between IBM and the clone

manufacturers—with critically important
user ramifications.
•Legal skirmishes and " look and feel"
suits, which can put the manufacturer of
your favorite software out of business.
•Software emulation that will allow
new, exotic computer systems to run
software written for IBM PCs.
•LAN system developments, including
all pertinent aspects of connectivity and
inter-operability.
•Network management, acomplex and
increasingly important topic for personal computers in both small and large
offices.
•PostScript clones, which promise
faster, lower-cost laser printers with the
same capabilities as the Apple
LaserWriter.
•New, easy-to-use programming
systems such as CASE and 4th Generation Languages, that can allow non programmers to develop powerful
applications.
BYTEweek offers you what no other industry publication can: timely news on
the rapidly evolving computer industry as
it happens, framed by interpretation and
evaluation that only BYTE's experienced
editorial staff can provide.
Subscribe now and take advantage of
the special one-year charter subscription
rate of $ 395 ayear ($495 outside the U.S.
and Canada)—asavings of $100 off the
regular rate. Your subscription to
BYTEweek includes 50 issues and afree
subscription to BIX, which includes access to the award-winning Microbytes
Daily on-line news service. Your hourly
usage rates will be billed separately.
Don't miss this opportunity! Call
BYTEweek's toll-free number:

1-800-258-5485

to order your subscription.

El VIE
One Phoenix Mill Lane, Peterborough, NH 03458

1-800-258-5485 (
In NH, call 603-924-9281)
Charter subscription just $ 395 for 50 weekly issues
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#1 in aseries ofconsumer habits
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The timber wolfis equipped with
more than an iron will
to survive the rigors ofnature.
It has asteeljaw with abite of 1800

4
pounds per square inch.
Grazers they are not. Neither are
the readers ofByte magazine.
For they are aspecial breed
ofadvancedpersonal computing
experts whose {newerfor
new product knowledge is not
readily satisfied by tidbits
ofinformation.They crave content.
Meaty reviews . Technical
analysis. Something substantial to
sink their teeth into . Which
is what they get in every Byte. Some
publications may promise you
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more readers than Byte's 435,0A9.
But none so voracious.
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also defines the differences between obhe phrase " object-oriented" is
ject-based, class-based, and object-oribecoming one of those buzzented languages.
words that you hear from everyIn their article " Separation of Powone. It's also becoming one of
those topics that no two people agree on.
ers," Mahesh H. Dodani, Charles E.
But what does " object-oriented" really
Hughes, and J. Michael Moshell discuss
mean?
object- oriented user interfaces— how
The basic idea behind the object-orithey work, and why they are popular.
And they are popular: Consider the sucented approach is very simple. We percess of the Macintosh user interface.
ceive the world around us as avariety of
objects. When we look at aplant, we see
In " The Next Step," BYTE's Tom
aplant, not amass of individual atoms.
Thompson discusses the inner workings
of the NextStep user interface from
We can divide the plant into leaves, flowNeXT.
ers, stems, and roots, but we still see
those items as units, as objects.
We've been hearing it from psycholoIf we subdivide the bits and pieces of
gists for some time now: Some of us are
the plant into molecules, even they are
right-brained (more artistic, more intuitive) and some of us are left-brained
groupings of different atoms that we also
(more logical, more analytical). Tradiperceive as single units. To carry the
analogy one step further, traditional
tional computer languages and interprocedural programming deals with the
faces, with their structure and detail,
have appealed to those of us who are leftatoms, while object-oriented programbrained. On the other hand, object-oriming deals with the plant.
Thus, from the outside, object-oriented languages and interfaces, with
their emphasis on perception and the
ented means the familiar; it means the
way you normally look at the world
whole picture, invite those of us who are
right-brained to join the computer revoaround you; and it inherently makes
sense. From the inside, however, it's a lution as well.
—Jane Morrill Tazelaar
lot more complex than that.
Senior Technical Editor, In Depth
This month's In Depth section sheds
some light on the inner workings of object-oriented programming, languages,
and interfaces. In " What's in an Object?" Dave Thomas provides an entrance into the object-oriented world. He
describes the basics and the terminology
and gives an overall view of the field.
Then, in " Learning the Language,"
Peter Wegner goes into the details of object-oriented languages, how they handle
things and how they are organized. He

ILLUSTRATION: ROBERT TINNEY © 1989
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INDUSTRIAL STRENGTH
OOPS.
You have three options in today's world; lead,
follow or get out of the way. You've already
taken aleadership position in hardware with
the latest 286 or 386 system. Now you can use
that triple-digit architecture to blast ahead of
the pack with the most powerful new Object
Oriented Programming (ooPs) software on the
market: Smalltalk/V286.
Smalltalk/V, the original OOPSIDol for
the PC, gave scientists, engineers, programmers and educators abrand new way to solve
problems. And soon they were developing
exciting new applications in everything from
economics to medicine to space.
Now Smalltalk/V286 gives you true
work station performance with industrial
strength capabilities like: push-button
debugging; multi-processing; portability

between DOS, OS/2 and Presentation
Manager operating environments; integrated
color graphics; arich class library; and access
to 16 MB of protected mode memory even
under DOS.
The new Smalltalk/V286, which is even
easier to learn and use than Smalltalk/V, retails
for just $199.95. Or you can buy Smalltalk/V,
still the world's best selling OOPS, for only
$99.95. And both come with our 60 day moneyback guarantee.
Check out the new Smalltalk/V286 at
your dealer. If he doesn't have it, order toll free,
1-800-922-8255.0r write to: Digitalk, Inc.,
9841 Airport Blvd., Los Angeles, CA 90045.
And let us put
you ahead of the
power curve.

Smalltalk/V286

Now available: Industrial strength OOPS for the Macintosh — Smalltalk/V Mac, only $ 199.95.
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What's in
an Object?
Even limited object-oriented systems let you build
your own integrated applications quickly
Dave Thomas

O

bject- oriented
programming encourages code reuse rather than reinvention. It encourages
prototyping and code polishing. It rewards the development of generic functions.
Object-oriented programming enables you to create
software that can be readily
comprehended and shared
with others. Unlike more traditional programming methods that are based on concepts
such as data flow or mathematical logic, object-oriented
programming directly models
the application. Programs
perform computations by
passing messages between active objects, which are computer analogs of entities in the
real world.
An object-oriented financial application, therefore,
might see Customer objects
sending debit and credit messages to Account objects. The Account objects
might then cooperate to maintain Cashon-Hand, Accounts-Receivable, and Accounts-Payable objects.
Likewise, an object-oriented electronic CAD system might model acircuit as a
set of Component objects, each holding a
collection of Pin objects that connect
through Net objects to the Pins of other
ILLUSTRATION: ROBERT TINNEY ® 1989

Components. When a Component asserts asignal on one of its output Pins,
the Pin sends amessage to its Net that asserts the signal to all its other connecting
Pins.
Breaking with Tradition
Breaking down an application into entities and relationships that are meaningful to end users is acommon convention-

al programming- analysis
technique. Unlike conventional programming, however, object-oriented programming preserves this
same decomposition through
the design and implementation phases. This makes the
software more tangible to
nonimplementers who have
application knowledge.
This also means that you
can reuse objects in similar
applications in the same area.
Reusing, rather than reinventing, software speeds the development and maintenance
of large applications.
You design and implement
an object-oriented system,
then, as asimulation that assigns state and behavior to
each of the natural objects in
the application. For example,
an object-oriented language
like Smalltalk formalizes the
notion of an object and makes
it the natural unit of modularity. You implement an object's state by giving it a
private, persistent memory. Its behavior
is implemented as aset of procedures or
operations (called methods in Smalltalk)
that have access to the private memory.
In traditional programming systems,
data and procedures are separate entities; the programmer is responsible for
continued
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applying active procedures to passive
data structures, and frequently for ensuring that the procedure will work correctly on the data types to which it is
applied.
By contrast, an object-oriented programming system (OOPS) doesn't view
an object just as passive data but as the
combination of its private state and the
methods that manipulate it. (See the text
box " What Took So Long?" on page
234.)
Methods and Messages
Only the methods of an object have access to its state, and amethod can only be
invoked by sending the object amessage.
The distinction between a message and
amethod is subtle but important. Since a
method is part of an object and not a
global entity, there is no problem with a
Line object and aCircle object both having amethod named draw.
Sending the draw message to aLine invokes its draw method; sending the same
message to a Circle invokes adifferent
method. Thus, you always get the appropriate behavior for the draw operation.
It is quite common in object-oriented
systems to code multiple classes of an object that respond to the same messages,
as in the Line and Circle example. The
ability of different objects to respond differently to the same message is known as
polymorphism. This approach is clearly
superior to using ahuge case statement
for all the known graphical data types in
asingle global draw procedure.
Polymorphism is partly responsible
for awell-known characteristic of objectoriented systems: astyle of programming
sometimes referred to as differential programming or programming by modification. It is very easy to plug new objects
into the system if they respond to the
same messages as existing ones. For instance, if aWindow object expects all
graphical objects to be able to draw
themselves, then it is very easy to add
Rectangle objects to asystem that previously had only Lines and Circles.
The other characteristic of most object-oriented languages that supports differential programming rather well is
called inheritance. This is the ability to
define anew object that is just like an old
one except for afew minor differences.
For example, if you were writing abanking application, you could define aSavings-Account object that is just like the
existing Bank-Account object but with a
few extras. Savings-Account will inherit
all of Bank-Account's state and methods.
All these features—the encapsulation
of state and methods together, differen232
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tial programming via polymorphism,
and inheritance—create adifferent style
of programming.
A Shared Vision
It is often said that you can always tell a
good idea when many claim to have discovered it. While most attribute the origins of object-oriented programming to
Simula67 and Smalltalk-80, the object
concept has many proponents. Simula67
demonstrated the modeling power of a
class-based programming language.
Smalltalk-80 introduced the concepts of
an integrated language, aprogramming

F

uture

programming systems
will be based on
the concepts of object
and message.

environment, auser interface, and aclass
library.
Early explorers in the OOPS field include the AI community, which developed many object-oriented systems for
knowledge engineering, including
Hewitt's Actors, MIT's Flavors, and
Xerox's Loops. Applications such as
Schlumberge's Strobe and Intellicorp's
KEE (Knowledge Engineering Environment) demonstrate the power of the
OOPS metaphor. For several years, leading researchers in operating systems have
advocated an anthropomorphic programming style using lightweight processes in
systems such as XOR's THOTH, Open
Systems' Harmony, and Quantum Software Systems' QNX.
In programming-language research,
information hiding (encapsulation) has
been the guiding principle in the development of abstract data type systems found
in languages such as Alphard, CLU, and
Ada. While many of these systems lack
the concept of inheritance, they constitute an important class of systems that
Brown University's Peter Wegner calls
object-based systems.
Elementary Particles
Many object-oriented pundits believe
that objects and messages, arranged in
some configuration, form the elemen-

tary particles of software. In recent
years, we have come to accept the notions
of data structure and control structure as
requirements of all programming systems. Future systems will be based on
the concepts of object and message.
I'll briefly discuss object-oriented
programming terminology. The concepts are intentionally illustrated with
simple examples. However, to appreciate
the benefits of OOPS, you will need to
use areal object-oriented programming
environment, such as Smalltalk, on an
interesting application. Like most important ideas, the concepts of object and
message are deceptively simple.
The four most important concepts of
object orientation are encapsulation,
message passing, inheritance, and late
binding.
Encapsulation
An object consists of an encapsulated
representation (state) and a set of messages (operations or procedures) that can
be applied to that object. Encapsulation
is the technical name for information
hiding.
Instead of organizing programs into
procedures that share global data, the
data is packaged with the procedures that
access that data. This concept is often
called data abstraction or modular programming. Languages such as Modula2
and Ada, unlike Pascal and C, support
this concept.
The goal here is to separate the user of
the object from its implementer. The
user is no longer aware of how the object
is implemented (using an array or linked
lists, for example). Users can only operate on an object using those messages
that the implementer provides.
This has the obvious benefit that you
can change the implementation of the encapsulated object without affecting the
applications using it. Your operating system is such an object (albeit alarge one).
The application programmer who uses
the standard C file I/O library, for example, has no difficulty porting from one
operating system to another. File-oriented applications using this protocol run
on DOS, Unix, and the Mach Unix Kernel without modification, although the
underlying implementations are completely different.
Pointers are often the antithesis of encapsulation. For example, the C addressof (&) and dereference (*) operations
allow you to bypass the protection
boundary provided by objects. Objectoriented programming extends Pascal's
safe-pointer notion to provide apowerful
continued
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What Took So Long?
fobject-oriented programming is so
why isn't everyone using it?
Igreat,

Why is it still not well understood despite its 1960s and 1970s roots?
The first reason is that both the Simula67 system and the Smalltalk-80 system were relatively inaccessible to the
North American software community
until the 1980s. The pioneering work on
Smalltalk-80, for example, was held
captive at the Xerox Palo Alto Research
Center until the BYTE issue of August
1981.
And it was only three years ago that
the first conference on Object-Oriented
Programming Languages, Applications, and Systems (00PSLA) was
held. Only five years ago, languages

programming metaphor without pointers. It has been my experience that even
the use of object-oriented programming
style in C and Pascal programs reduces
the number of pointer bugs. The Macintosh and Microsoft Windows environments clearly demonstrate the difficulty
of developing applications using dynamic
pointer-connected data structures.
It is extremely difficult to build robust
applications in a language where you
must manage dynamic storage, which is
why we still need tools like memory protection and hardware debuggers. Environments like Smalltalk never crash the
system. Instead, a notifier (debugger)
window appears, indicating the error
(e.g., when an object does not understand amessage).
Class versus Instance
Modern programming languages make
distinctions between a type definition
and avariable declaration. Each time a
procedure is called in C, for example,
the local variables are instantiated (allocated and initialized).
In object-oriented languages, the definition of atype is often called aclass. A
class definition defines both the instance
variables (state or representation) and the
methods (operations) for objects of that
class.
Similar to atype in Pascal, object-oriented languages use aclass for the purpose of creating instances of it. While
it's possible to allocate objects using a
stack discipline like Pascal or C, most
object-oriented languages dynamically
create objects by sending some form of
"new" or "create" message to the class.
234
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such as Objective-C, C + +, and Eiffel
didn't even exist.
The second reason is that many of
those first introduced to Smalltalk
thought of it as only awindowing system
rather than a revolutionary programming environment. This is exemplified
by the many interfaces using windows
and amouse. You should note, however,
that while many interfaces copied
Smalltalk's user interface, none of
these systems let you touch or modify
the underlying objects. In many cases,
the flexibility of open systems like
Smalltalk can be achieved only on
powerful hardware. Current processors
like the Intel 80386 and the Motorola
68020 fit the bill.

Figure 1illustrates the difference between the Account object that defines
class Account and instances of Account.
The class object provides amechanism
for sharing the methods, since the same
method code is used for each instance of
the class. One important benefit of this
approach is that each object is self-identified, since it carries its type with it.
This turns out to eliminate many programming problems, since all objects
know their type and how to print themselves. When a program bombs, you
don't have to write acomplex debugging
routine to display adata structure. The
more sophisticated languages, such as
Smalltalk and CLOS (Common Lisp Object System), remove the need to worry
about storage by providing an automatic
garbage collector. The advantages of
automatic reclamation of unused objects
are numerous.
Message Passing
The use of the word message versus procedure suggests alooser connection between the object and its user. It leaves
open the question of how the message
will be realized (by ajump to asubroutine, a system trap, or an interprocess
communication in amultitasking or distributed system).
In most cases, the messages are organized into public and private categories.
Public messages are generally accessible. Private messages, however, can only
be executed by the object itself. They are
not available (visible) to outside users.
Message passing facilitates software
maintenance by eliminating the typespecific If and Case statements, which

must be updated each time an application
is modified to accommodate anew type.
Listing 1shows the organization of an
existing application for handling banking
transactions. The program is well structured, with aprocedure for each transaction: withdraw, deposit, and transfer.
The problem is, each time anew account
type is added, the program must be
updated.
Suppose you are developing an application in C that needs to run in many environments, such as the Macintosh, X
Windows, Presentation Manager, and
NextStep. If you anticipated this requirement and have been very careful, you
would have common source code across
all platforms. By using the C preprocessor, you conditionally build the source
for the appropriate platform as illustrated
in listing 2. Maintaining common code
will be extremely difficult because you
will have to update the common code for
each platform. A mistake anywhere can
result in amajor bug that is propagated to
each platform. The readability of the
code is significantly decreased, and the
development time for any given version is
increased.
Both of these problems illustrate the
clear advantage of having type-based dispatching performed by acommon message-passing routine. To provide ausable
abstraction for the user, such as Deposit
or Open Window, you must provide and
maintain another layer of encapsulation.
When you program with an object-oriented language, you are relieved of maintaining message passing. Your only responsibility is to place the new or
updated code for the operation (method)
in the appropriate class definition.
Smalltalk and Objective-C use an explicit message-passing syntax of the form
account deposit: 50. Languages such
as C + +, CLOS, Eiffel, and Trellis/Owl
use the traditional functional syntax deposit ( amount, 50) . These are called
generic or overloaded functions, since
there are multiple definitions of the functions for different classes (types).
A Common Inheritance
Inheritance is the major feature distinguishing an OOPS from other programming systems. Every OOPS provides
simple inheritance in one form or another. Inheritance increases code sharing by allowing the language rather than
the programmer to reuse code from one
class in another related class.
Consider asimple banking application
that must operate on several different account types. Iwill call the basic account
type " Account." Account denotes the
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most general type of account. Savings
Accounts, Checking Accounts, and
BonusSavings accounts are more specialized accounts that have additional properties. Each of the account types includes
an account number, an account owner, a
balance, and an interest rate. All accounts allow you to deposit funds at any
time. Savings Accounts do not allow
check withdrawals, but checking accounts do. BonusSavings accounts have a
higher interest rate, but the accounts cannot be used for cash or check withdrawals for aspecified period.
You can use inheritance to capture the
similarity and differences in the account
types using the Smalltalk code shown in
listing 3.
We say that Savings and Checking are
subclasses of Aczount, and that BonusSavings is asubclass of Savings. Both the
methods (deposit, withdraw, and check)
and the representation (accountNumber,
accountOwner, balance, and rate) of an
object can be inherited. When the
check: 500 message is sent to an instance of Bomp;Savings account, the
method executed is the one defined in

Figure 1: An illustration
of the differences between
the Account object
and the Account instances.

Savings. Figure 2 shows the inheritance
diagram for the account classes.
Most languages perform representation inheritance at compile time and
method inheritance at run time. While
it's generally agood idea to inherit common behavior, it's often undesirable to
inherit representation. The existing systems, such as the Smalltalk class library,
don't differentiate between the logical

Listing 1: This segment of aPascal application for handling banking
transactions is clearly well structured. Unfortunately, each time anew
account type is added, the program must be updated.
Type
Account = Record
Type : ( CDA,GIC,BONUS);
Balance : Money;

and implementation hierarchies. The
logical hierarchy organizes the classes
based on their behavior. The implementation hierarchy simplifies the implementation of agiven class.
Parts: The Keys to Reusability
Inheritance is not the only way to share
code and promote reuse. Parts let you
continued

Listing 2: The beginning of the
conditional source for each of the
different platforms: Macintosh, X
Windows, Presentation Manager,
and NextStep. Maintenance will
involve updating the common code
for each platform.
draw(...)

End;

#ifdef PM
Procedure deposit ( account:Account, amount:Money)
Begin
Case Account.Type of
CDA:

CADdeposit ( account, amount);

GIC:

GiCdeposit ( account, amount);

BONUS: Bceusdeposit ( account, amount);
End;

pmdraw( )
#ifdef X
xdraw( )
#ifdef Mac
quickdraw(...)
#ifdef Next
psdraw(...)

End;

openWindow(...)
#ifdef PM

Procedure withdraw ( account:Account, amount:Money)

pmopenwindowC
#ifdef X

Begin
Case Aceount.Type of
CDA:

CâDwithdraw ( account, amount);

GIC:

G:Cwithdraw ( account, amount);

BONUS: Bonuswithdraw ( account, amount);

xopenwindow (...)
#ifdef Mac
macopenwindow (...)
#ifdef Next
psopenwindow (...)

End;

readevent(...)

End;

#ifdef PM
Procedure transfer ( accountl, account2:Account, amount:Money)

pmgetnextevent(...)
#ifdef X

Begin
Case Aczount.Type of
CDA:
GIC:

CADtransfer(accounti, account2, amount);
GICtransfer(accountl, account2, amount);

BONUS: Bpnustransfer(accounti, account2, amount);
End;

xgetnextevent(...)
#ifdef Mac
getnextevent(...)
Nifdef Next
psgetevent(...)

End;
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Figure 2: The inheritance
diagram for the account
classes.

Listing 3: Here the Smalltalk code uses inheritance to capture the similarities
and differences in the banking-application account types.
class name

Account

superclass

Object " Every object is a subclass of
something, in this case Object"

Instance variable names

accountNumber accountOwner balance rate
"The state of the object"

construct compound objects such as windows. Therefore, you can use inheritance
as a mechanism to create objects that
share properties with similar objects,
and you can use parts as amechanism for
assembling composite objects. It's easy
to confuse the parts hierarchy (such as
the house in figure 3) with the inheritance hierarchy.
This error is signaled by the inability
to inherit useful properties. Some existing window systems also suffer from the
fact that much of the window structure is
inherited rather than assembled from
parts. There is no explicit syntax for
parts programming. You might expect a
part0f: construct. Instead, parts are
constructed using instance variables.
Figure 3 illustrates the classes for a
house. When you describe composite objects, you must describe how they are
created and how components are added
and modified.

instance methods
deposit: amount
"Deposit amount into the receiver ( an Account)."
balance := balance + amount.
withdraw: amount
"Withdraw amount into the receiver."
amount > balance ifTrue: [
accountOwner
error: ' Not enough money in this Account.'
].
balance := balance - amount.
check: amount
"The code for check withdrawals."
self withdraw: amount " Note: Here we
re-use the method we
have already defined."
class name

Savings

superclass

Account

instance variable names < none>
check: amount
accountOwner
error: ' You can't write checks against
this account'
class name

Checking

superclass

Account

instance variable names < none>
class name

BonusSavings

superclass

Savings

instance variable names

period " The minimum deposit period."
depositDate " Date of last deposit."

withdraw: amount
depositDate + period < Date today
ifFalse: [ accountOwner
error: ' You can't withdraw from
this account yet'
super withdraw: amount

EarlyversusLateBinding
Once you accept the benefits of a new
languaggortool,yourwillprobablyquestion its efficiency. Clearly, in listing 1
you didn't know the type of the object
until run time, so you had to perform the
Case statement in order to determine
which method to execute. This is called
run-time interpretation of message passing--late or dynamic binding. Obviously, in figure 2, you knew the type of the
window system at compile time; therefore, you could early-bind the messages
for " draw" and so forth.
Early binding is only possible in the
cases where the types are known at compact time, as is common in languages like
C and Pascal. Smalhalk and CLOS use
late binding, since in these languages it is
the objects, not the variables, that are
strongly typed.
The proponents of early binding argue
that it provides asignificant performance
advantage. lildse who support late binding argue that types get in the way of
rapid prototyping and end-user programming in particular. I)o you think that
HyperCard and Lotus 1-2-3 users would
like to have to type their cards and cells?
It seems impossible, for example, to
have the convenience of aSmalltalk collection class in astrongly typed language
like C . In Smalltalk, collections can
contain any objects. Given an inventory
collection, for example, it is possible to
add aclass into the inventory at any time.
In C, all programs using the inventory must be recompiled with the new
class added to the existing union type for
inventory. If you allow union types, then
continued
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Figure 3: This graphic
illustrates the classes for a
house. When you describe
composite objects, you must
describe how they are
created and how components
are added and modified.
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Rooms

Doors

•
i

Roof

Windows

and locality of description) but is unnecessary for understanding and using objects.

Figure 4: Abstract classes,
shown here, make it easy
to extend and modify
programs.

AbstractString

String

KaniiText

Text

implicitly there must be arun-time lookup anyway. Finally, the current implementations of Smalltalk and CLOS typically dispatch methods faster than C
procedure calls, so there isn't asignificant price for the flexibility.
Abstract Classes
Experience has shown that method inheritance is agood idea but that, in many
cases, representation (variable) inheritance is not. Consider an editor that uses
objects of type String to represent lines of
text.
String has all the methods for appending and inserting strings, so it is convenient to represent Text as asubclass of
String. String has arepresentation as an
array of characters (bytes), which is inherited by Text. This works nicely until
you want to handle kanji or multifont
text, at which point you need another
representation, such as 2bytes per character. Since you can't redefine the representation of Text, the easy way to do it is
to copy String into anew class, KanjiText.
While this solves ashort-term requirement, it increases code bulk by duplicating code. The real problem is yet to
come. Suppose the simple paragraph editor is not called on to handle large files
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Foundation

and that a fast search function is required. You simply redefine the search
method in class String to use your new
fast search routine. Unfortunately, this
doesn't propagate to KanjiString because
you no longer have all the methods for
String in one place.
Fortunately, there is asimple solution
that is standard practice for experienced
object-oriented programmers. You make
anew class, AbstractString, which has
all the methods of String but no representation. You then define String as asubclass with representation of an array of
bytes, and KanjiText as asubclass of AbstractString with representation of an
array of words (see figure 4).
An abstract class is aclass that you
never make an instance of. It contains the
methods common to all subclasses. Abstract classes make it much easier to extend and modify programs that require
different representations.
If everything is aclass, then aclass object must itself have some class. The concept of ametaclass—where classes in the
system are, in turn, instances of some
class (called MetaClass in Smalltalk)—is
another important facility provided by
the more powerful object-oriented languages. This facility has many important
benefits (e.g., extensibility, debugging,

Subtypes versus Subclasses
Smalltalk, Actor, CLOS, Objective-C,
and C++ support the concept of subclass inheritance. Eiffel and Trellis/Owl
are based on a more stringent notion
called subtyping.
Subclassing is a sharing mechanism
that permits code and representation to
be inherited. Subtyping is stricter than
subclassing, since it guarantees that an
instance of asubtype can always be used
in place of asupertype. Ideally, subtype
compatibility would guarantee that the
subtype had the same behavior as the supertype, but in practice it only verifies
that the operations defined on the subtype have the same name (and types) as
the supertype. The subtype must provide
all the operations defined on the supertype.
Multiple Inheritance and More
Clearly, not everything can be organized
into asingle taxonomy (inheritance) tree.
Single-inheritance systems require that
you organize classes into atree structure.
This can sometimes result in deep inheritance structures that can be awkward to
use. Many alternatives based on multiple
inheritance have been proposed and implemented in C + +, CLOS, Trellis/Owl,
Effiel, and some Smalltalk variants.
Unfortunately, the benefits of multiple inheritance are often outweighed by
the complexity required to resolve ambiguities in variable and method name conflicts. Others familiar with object-oriented issues argue that objects should not
have classes. Rather, objects should be
cloned from an exemplar or prototype.
The prototype systems make use of a
code- sharing technique called delegation. Instead of an object executing the
continued
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Subscription
Problems?
method inherited from its superclass, the
message is automatically delegated to the
superclass where it is executed.
We are just beginning to understand
the benefits and weaknesses of these
more advanced code-sharing techniques.
In particular, there has been no substantial class library, say the equivalent of
Smalltalk's, implemented using them.
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are public operations, and then develop a
specification for each operation.

•families of objects that share much
commonality ( inheritance);
•part/whole relationships;
•communities of interacting data
types (different classes that
together make up acoherent
application); or
•classes that are used by many
applications ( base classes).

OOPS and You
OOPS promises much more than apointand-click window interface. Carefully
designed class libraries let you quickly
assemble applications from prefabricated
parts. The power of even limited systems, like HyperCard and Lotus Macros,
shows how quickly end users can build
their own integrated applications, given
the appropriate framework.
Class libraries, unlike the passive
click art and text libraries just becoming
available on CD-ROM, will allow you to
build custom applications from existing
ones easily.
For software developers, object-oriented programming provides the opportunity to build substantial applications
based on the work of others. This presents a challenge to those individuals
who have always worked alone using
their own tools and style.
Isee the programming community dividing into class producers and class consumers. Class producers will provide
classes in specialized areas for use by
class consumers. Class consumers will
assemble existing classes, with some of
their -own creation, to build custom applications. Object-oriented technology will
not make this happen. However, it does
make it feasible to talk about sharing at
this level.
Perhaps the first step you can take to
get involved in object-oriented programming is to learn Smalltalk. Smalltalk is
the first and only completely object-oriented environment. Unlike the superficially more familiar hybrid systems,
such as C++, Smalltalk forces you to
think in terms of objects. For this reason, many instructors who teach systems
such as Objective-C and C++ recommend learning Smalltalk first.
However, if you are wondering if you
will have to program in Smalltalk, the
answer is no. It is unclear what language
will dominate the future of OOPS. It is
already possible to program in objectoriented dialects of your favorite language, be it C, Pascal, or BASIC. But the
concepts learned using Smalltalk will
serve you well whatever language and
class library you choose. •

Once you identify the important objects, you must specify the operations
that the objects provide. You must divide
the operations into " base" (primitive)
and " extended" (nonprimitive), identify
those operations that are used only internally (private operations) and those that

Dave Thomas is an associate professor at
Carleton University in Ottawa, Canada,
the president of Computer Based Information Systems, and an associate editor
of the Journal of Object-Oriented Programming. You can reach him on BIX as
"dathomas."

The Development Effort
The pressure to develop new, complex,
integrated products in 18 to 24 months
can only be addressed by anew productdevelopment life cycle. Rapid prototyping that reuses existing software components is central to this new design and
development approach.
In such asystem, you first develop a
display prototype to perform initial userinterface testing. You follow this with a
full simulation that is, in fact, an executable specification of the final product.
You then refine the simulation and,
where required, reimplement to build the
final product.
There are several alternative approaches to object-oriented design, including the methods proposed by Grady
Booch, ¡var Jacobson, Bertrand Meyer,
and James Rombaugh. Object-oriented
design begins with the identification and
classification of the objects in the application:
•physical versus conceptual;
•active versus passive;
•temporary versus permanent
versus persistent;
•part versus whole;
•generic versus specific;
•application private versus public;
and
•shared versus nonshared.
You can then organize the objects into
several different groups:
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Text Editor

This text editing program-including pull- down menus,
scroll bars, and all other
Windows items-- was created with
just two lines of Actor code.

Actor-is the fastest, easiest way to develop applicaData Exchange (DDE) and expanded memory
tions for Microsoft* Windows. The reason— Actor's
Actor is apowerful, pure object-oriented proreusable toolkit of objects such as dialog boxes
gramming language. It's all you need to develop
and edit windows. It more than
complete Windows applications.
doubles your overall productivity,
You also have the option to
making Actor an essential part
dynamically link Microsoft C
of any Windows development
code to your Actor program.
project.
Either way, it's the fastest way
A full- featured, interactive,
to produce everything from protoWindows-based programming
types to complete development
environment, Actor provides
projects. No wonder so many deimmediate compilation, intervelopers are already using Actor.
active testing, and source-code
Call us now for more
debugging. You can use it to
information.
These two lines of Actor code are all it took to
produce fast standalone applicaThe sooner you do, the sooner
produce the Windows text editing program you
tions that support all Windows
you can speed up your Windows
see above. Just think what you can do with afew
features, including Dynamic
more lines.
development work.

ACTOR

Find out about Actor.
The Whitewater Group, (312) 491-2370
Technology Innovation Center
906 University Place, Evanston, IL 60201
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OBJECT-ORIENTED PROGRAMMING

Learning the
Language
Object-oriented programming trades the ability to reuse
individual operations for efficiency and conceptual simplicity
Peter Wegner

mi

ith the
software
crisis
of
the late 1960s,
structure and
simplicity became the basis of
language design rather than
undisciplined expressive
power. The discipline of software engineering was born,
and a number of structuredprogramming and structureddesign methodologies were
proposed as abasis for applications programming. Emphasis shifted from thinking
of programs as sequences of
statements to thinking of
them as collections of interacting modules. Ada, developed as the Department of
Defense's response to the
software crisis, supports various kinds of modules, including functions, procedures,
packages, tasks, and generic
program units. (References
for the languages mentioned
in this article are shown in the text box
"Language References" on page 249.)
The first object-oriented language,
Simula, developed in the mid- 1960s, featured classes whose instances consisted
of sets of operations with alocal state,
co-routines that simulated parallel execution by " resume" operations, and subclasses that inherited operations and state
from parent classes.
ILLUSTRATION: ROBERT TINNEY © 1989

This article is an extension and adaptation of concepts described in the
OOPSLA ' 87 conference paper in reference 1. It identifies the basic concepts of
object-oriented programming and examines design alternatives both for traditional sequential object-oriented languages and for concurrent and persistent
languages for object-oriented programming as awhole.

Objects, Classes, and
Inheritance
A language is said to be object-based if it supports objects as a language feature,
where objects are defined as
follows: An object has aset of
operations and alocal shared
state that " remembers" the
effect of operations. The
value that an operation on an
object returns can depend on
the object's state as well as
the operation's arguments.
The state of an object serves
as a local memory that is
shared by operations on it. In
particular, other previously
executed operations can affect the value that agiven operation returns. An object can
learn from experience, storing the cumulative effect of its
experience— its invocation
history—in its state.
Language support of objects is worthwhile because
linguistic objects can directly model objects in the real world, like banks, people, ships, and so forth. However, many
practical object-oriented languages impose additional language requirements
so you can classify and organize objects
within the language. In particular, they
require that objects belong to aclass and
that classes support inheritance.
continued
MARCH 1989 • BYTE
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A class is a template that " new" or
"create" operations can use to create objects. Objects of the same class have
common operations and, therefore, uniform behavior. Classes have one or more
interfaces that specify the operations accessible through them. A "class body"
specifies code for implementing operations in the class interface.
A class can inherit operations from superclasses (
those above it), and its operations can be inherited by subclasses
(those below it). An object of the class C,
created by Cnew, has C as its base class
and can use operations defined in both its
base class and its superclasses. Inheritance from asingle superclass is called
single inheritance; from multiple superclasses, multiple inheritance.
The Semantics of Objects
Different language subcultures have fundamentally different notions of what an
"object" is (see figure 1). Functional
objects arise in functional object-oriented languages, such as OBJ2, and in
logical ones, such as Vulcan. Their interfaces are object-like, but the objects lack
an identity that persists between operations. An operation that transforms the
state results in the creation of anew object with the given interface and anew
state.

Passive, or " server," objects become
active when asynchronous message or a
remote procedure call invokes their operations. These are the traditional objects of Smalltalk and C + + and are the
default when Iuse the term object without qualification. This lets me include
the packages of Ada, the modules of
Modula2, and the objects of Simula and
CLU among the entities Icall objects.
Active, or "autonomous," objects can
execute autonomously even when other
objects do not invoke them. They include
monitors, strongly coupled concurrent
objects, and distributed concurrent objects.
Slot-based objects are defined in
terms of their instance variables, or slots,
as in Flavors and CLOS (Common Lisp
Object System). You can dynamically
add methods for slot-based objects with
DEFMETHOD operations, which specify the class, or flavor, to which you
want to add them.
The default definition excludes functional objects, because they don't have a
notion of object identity, and slot-based
objects, because they allow you to add
new methods dynamically. Perhaps I
should broaden the default to include
slot-based objects, since Smalltalk also
permits dynamic addition of methods;
however, it is less frequently used, be-

Object definitions

Functional

Server

Autonomous

Slot- based

(e.g., OBJ2, Vulcan) (e.g. Smalltalk, C + + ) (e.g., Monitors, Beta) (e.g., Flavors, CLOS)
Figure 1: Objects in different language subcultures.

Input
f„x

State s

Output
1,(x,$)

Operations: fl,f2, • • •
Transitions: g1.92, • • •
Transition: s' = g,(x,$)

Figure 2: An object with operations f
l,f2, . ., f„. Thus, operation symbols f, are
associated with symbols on the input tape, internal actions are associated with the
state-transition function g,(x,$), and outputs are associated with operations f,(x,$).
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cause its objects are normally created
with their methods in place.
Objects can be modeled by automata
whose state represents the object's state
and whose input symbols represent operations with their arguments. Figure 2
illustrates an object with operations
f„. An operation f, with argument xin state sresults in output f(x,$)
and state transition s' = gi(x,$). Thus,
operation symbols f are associated with
symbols on the input tape, internal actions are associated with the state-transition function g(x,$), and outputs are associated with operations f(x,$).
You can describe objects with avariant
of let notation:
let x, = al,
x2 = a2, ... in
= body off,
.f2(P2) = body off2
endlet
The variables x,, x2,. .. x„ correspond
to instance variables, while pi,P.• • .
p.
correspond to parameters of the operations (messages) f,, f2, f,,. The semantics of let clauses representing objects differs from the let notation of
functional programming: When an operation executes, it can modify instance
variables.
An instance variable x can appear in
operations
f2, .f, as anonlocal variable. Thus, the object-oriented style of
specifying operations encourages, and
even requires, sharing nonlocal variables
among several operations. Such sharing
makes it difficult to reuse operations of
one class in another.
Object-oriented programming sacrifices the reusability of individual operations to gain efficiency and conceptual
simplicity. It concentrates on making objects and classes reusable through encapsulation and inheritance.
Properties of Inheritance
The inheritance hierarchy in figure 3defines persons and elephants as subclasses
of mammals, and students and females
as subclasses of persons. Instances
(below the dotted line) are grouped into
classes, while classes (above the dotted
line) are categorized by their superclasses. Thus, inheritance serves to
group classes in much the same way that
classes serve to group values (see reference 2). While subclasses, such as students and females, may overlap in the
real world, they cannot generally overlap
in object-oriented languages, because
every object must belong to precisely one
base class.
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Inheritance is a powerful organizational principle for concepts, because it
can capture natural mechanisms, such as
specialization, abstraction, approximation, and evolution. Thus, elephants specialize the properties of mammals;
mammal is an abstraction of the concept
of elephant; the properties of mammals
approximate those of elephants; and elephants evolved from early species of
mammals. Classes serve to model concepts, and class inheritance makes it easier to manage hierarchical relationships
among concepts.
In software engineering, inheritance
is used not only for classification, but
also for system evolution and incremental modification. The ability of inheritance to flexibly specify incremental
change is an invaluable tool in software
engineering, but it requires amechanism
that is fundamentally more powerful
than classification. For example, Smalltalk's inheritance mechanism is designed so you can use it to model software evolution as well as to classify.
Constraints on incremental modification include behavioral, signature, and
name compatibility, and cancellation
(see reference 3). Behavioral compatibility requires that the behavior of the modified entity, whether class or object, be
compatible with its parent's behavior.
Similarly, signature compatibility requires that the set of names and types of
components, or attributes, of the parent
be compatible with the modified entity's.
Name compatibility asks only that the
names of the parent's components be
compatible. And cancellation allows you
to cancel parental attributes in the modified entity.
These forms of incremental modification are associated with different underlying models and are studied by different
research groups. Behavioral compatibility is associated with algebraic models
(see reference 4), signature compatibility
with lambda calculus models (see reference 5), name compatibility with implementation models like Smalltalk's, and
cancellation with AI models, which are
often concerned with such questions as
whether penguins are birds although they
cannot fly.
Class-based and Object-Oriented
You can define subclasses of objectbased languages in terms of the constraints on the objects' properties. The
requirements that objects belong to a
class and that classes support inheritance
are examples of such constraints. An object-based language is aclass-based, or
classical, language if every object must

O

bject-

oriented programming
sacrifices the
reusability of individual
operations to gain
efficiency and
conceptual simplicity.

belong to aclass. A class-based language
is an object-oriented language if an inheritance mechanism can incrementally
define class hierarchies.
Class-based languages are a proper
subset of object-based languages, while
object-oriented languages are a proper
subset of class-based languages (see figure 4). Moreover, these language classes
are useful in distinguishing between
existing object-based languages on the
basis of their language features, and in
relating such distinctions to the language's support of amethodology.
Ada is object-based, but it is neither
class-based nor object-oriented, according to my definition, because its objects,
or packages, do not have aclass, or type.
CLU is class-based, because its clusters
are effectively classes. They serve as
templates for creating instances and
allow instances to be " first-class objects" in that you can assign them to variables, pass them as parameters, and use

them as components of structures. However, CLU doesn't have inheritance for
defining the hierarchical relations between clusters, so it is not object-oriented. Simula and Smalltalk are objectoriented according to my definition.
Figure 4can be seen as an inheritance
hierarchy using object-oriented techniques to classify object-based languages. You can think of class-based languages as inheriting the attributes of
object-based languages, and of objectoriented languages as inheriting the attributes of both class-based and objectbased languages.
Let's briefly consider the effect of objects, classes, and inheritance on programming methodology. Objects serve
to group operations with the data they
will transform, and to provide a dataoriented principle for program design.
Classes serve to manage collections of
objects, allowing them to be passed as
parameters, assigned to variables, and
organized into structures. Class inheritance organizes collections of classes so
that class hierarchies can describe application domains.
Object-based languages such as Ma
support object functionality. But mechanisms outside the language, like libraries, must handle object management because it's not supported within the
language. Class-based languages provide
some degree of object management but
none for class management. Object-oriented languages allow both objects and
classes to be managed within the language, thereby providing a uniform
mechanism for both application design
and implementation. They are " widespectrum languages," because they support both the high-level design of class
continued

Figure 3: An inheritance hierarchy. Persons and elephants are defined as subclasses
of mammals, and students and females as subclasses ofpersons. Instances
(below the dotted line) are grouped into classes, while classes (above the dotted line)
are categorized by their superclasses.
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hierarchies and the low-level implementation of objects.
Data Abstraction and Strong Typing
Objects whose state you can access only
through their operations are called data
abstractions. Data abstractions hide an
object's data representation from its
users. For example, stack data abstractions whose data is accessible only
through push and pop operations hide the
stack representation (by alist or an array)
from their users. This type of adata abstraction is called an abstract data type.
The notion of an object type is strongly
related to that of aclass. But types are
motivated by type checking and can be
defined by a predicate for recognizing
expressions of the type, while classes determine collections of objects and can be
defined by templates for object creation.
Types have type-checking semantics,
while classes have instance-creation semantics (see figure 5).
The definition of types as predicates
and classes as templates leads to adefinition of subtypes in terms of predicate

modification and subclasses in terms of
template modification. Subtypes are defined in terms of the constraints that determine asubset of the set defined by the
parent predicate. Subclasses are defined
in terms of template modifications that
can involve radically modifying or even
canceling template components.
A language is said to be statically
typed if you can determine the types of
all expressions at compile time. A language is said to be strongly typed if you
can determine the type compatibility of
all expressions representing values from
the static program representation at compile time. Static typing implies strong
typing, but strongly typed languages
don't require the ability to determine the
types of expressions at compile time as
long as they satisfy the weaker condition
of operator/operand compatibility.
Object-oriented languages with data
abstraction and strong typing are anarrower class of languages with stronger
structuring properties than the class I've
chosen to call object-oriented. This narrower class excludes Simula67—whose

+ Classes

Object- based
(e.g., Ada, Actors)

Class- based

+ Class inheritance

(e.g., GLU)
Object- oriented
(e.g., Simula, Smalltalk)

Figure 4: From object-based to object-oriented languages. Class-based languages
are aproper subset of object-based languages, while object-oriented languages are a
proper subset of class-based languages.

Type-checking
semantics

Types
.4
(predicates)
Type- checking
interface

Predicate
constraint
Subtypes

Instance- creation
semantics

Classes
(templates)

I

Template
modification

System-evolution
interface

Subclasses

Figure 5: Types versus classes. While strongly related, types are motivated
by type checking and can be defined by apredicate for recognizing expressions
of the type, and classes determine collections of objects and can be defined
by templates for object creation.
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objects are not data abstractions because
other objects can access their instance
variables—and Smalltalk, which is not
strongly typed because you can assign
values of adifferent type to its variables
at different points of execution. The term
object-oriented has been carefully defined to be sufficiently narrow to exclude
languages like Ada, Modula, and CLU,
and sufficiently broad to include languages like Simula and Smalltalk.
Object-oriented languages that have
strong typing and require all objects to be
data abstractions are called strongly
typed object-oriented languages. Strong
typing and data abstraction have the common objective of strengthening object
modularity, but they are independent in
the sense that strong typing is possible
for objects that are not data abstractions
(as demonstrated by Simula67), and data
abstraction is possible without strong
typing, and indeed without any typing at
all (as demonstrated by Smalltalk).
Should object-oriented languages require abstraction and strong typing?
Smalltalk has consciously avoided strong
typing in order to achieve dynamic binding, while Lisp-based object-oriented
languages in the Flavors tradition have
consciously avoided both strong typing
and abstraction.
Flavors goes even further and doesn't
actually have objects as alanguage primitive. It has the notion of adata template
to which you can attach operations. It
doesn't specify operations, but you can
use it as an anchor for operations. Thus,
Flavors-style languages are not, strictly
speaking, object-based but serve as a
substrate that you can use in an objectbased or object-oriented way.
The inclusion of data abstraction and
strong typing is clearly not an unqualified benefit. It involves a trade-off between structure and discipline on the one
hand and flexibility and efficiency on the
other. Abstraction is good when you can
commit yourself to particular abstractions early in the design process. But it
can be unduly constraining when you are
unsure of the precise abstractions appropriate to aproblem and wish to experiment with abstractions as part of the design and prototyping process.
This is often the case with AI applications or with other experimental applications concerned with understanding concepts that underlie a class of problems
rather than with solving aspecific problem. Lisp-based object-oriented systems
are intended for such applications and
consciously provide nonabstract objects
to enhance the conceptual flexibility of
problem solving.
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Does it make sense to have nonabstract, strongly typed languages? Although languages like Simula illustrate
that commitmerr to strong typing is possible without commitment to abstraction,
this may be ahistorical accident. It may
well be that nonabstract objects are useful primarily for untyped formalisms
where the absence of both abstractions
and types encourages conceptual flexibility.
Typed formalisms can discourage experimentation to such an extent that nonabstract object!, are no longer useful.
However, this is just speculation, and
closer analysis might well reveal that
nonabstract, strongly typed objects are,
in fact, useful in certain kinds of experimental applications.
In spite of these reservations, the accepted wisdom is that strongly typed object-oriented languages should be the
norm for applications programming and
especially for orogramming as awhole.
An object-oriented environment should
probably support Lisp- style untyped programming for prototyping and strongly
typed object- oriented languages for
traditional applications programming.
Moreover, there should also be aprovision for automatically freezing experimental prototype code to turn it into
strongly typed code if and when it is
ready to use for production programming.

class in executing operations.
Classless languages can in turn be subdivided into prototypical languages,
which support inheritance, and actorlike languages, which support concurrency but not inheritance. Prototypical
languages were pioneered by Henry Lieberman ( see reference 6). Actor-like languages gain flexibility in defining concurrency mechanisms by giving up the
structuring mechanisms of classes and
inheritance ( see reference 7).

Language Classes
Ihave now identified five progressively
smaller language classes in terms of progressively stronger language requirements:
I. In object-based languages, objects
are supported.
2. In class-based languages, objects
belong to classes.
3. In object-oriented languages,
classes support inheritance.
4. In object-oriented data-abstraction
languages, classes support
information hiding.
5. In strongly typed object-oriented
languages., types are determinable
at compile time.
If you add concurrency and persistence
to this set of language features, you can
define the class of concurrent, persistent,
strongly typed object-oriented languages
as strongly typed object-oriented languages that support concurrency and
persistence ( see reference 1). Classless
languages ere those languages that support objects without classes and provide
flexibility in creating objects in singleton
classes or objects that can change their

Figure 6 illustrates a new methodology for exploring language design tradeoffs by viewing language features as design dimensions of a language design
space. This example has seven features:
objects, classes, inheritance, data abstraction, strong typing, concurrency,
and persistence. Features can be binary
(i.e., either a language has them or it
doesn't), or they can have anumber of alternative realizations, as do objects,
continued
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classes, and inheritance.
There is apotential language class corresponding to each of the 128 subsets of
the seven language features, but some of
the classes are more interesting than
others. Iassociate names with interesting
classes and have examined trade-offs in
methodology resulting from including or
excluding particular features. This approach to examining the spectrum of
possible object-oriented languages is

useful in that it provides a systematic
mechanism for exploring the design
space of object-oriented languages.
Object-based Concurrency
Concurrent object-based languages
model the world with concurrently executable objects called processes. A process has an interface of executable operations or entry points and one or more
threads of control, either active or sus-

Object-based

+ Classes
+ Inheritance

- Classes

Classless

( — Inheritance
Concurrency )

Object-oriented

Inheritance

Actor- like

Prototypical

Actors

Self

(+ Data abstraction
+ Strong typing

Strongly typed
object-oriented

Ir

r

+ Concurrency
+ Persistence

Concurrent, persistent,
strongly typed object-oriented

Are they consistent?
Are they desirable?
Figure 6: Classes of object-based languages. Note how the language features are
used as design dimensions of alanguage design space. There is apotential language
class corresponding to each of the 128 subsets of the seven language features, but
some of the classes are more interesting than others.

Internal concurrency

If
Sequential
Single thread

Quasi-concurrent
One active thread

Concurrent
Multiple threads

(e g , Ada, NIL)

(e.g., Monitors,
Co-routines)

(e.g., Argus)

Figure 7: Internal process concurrency. You can classify processes by the properties
of their threads: Sequential processes have asingle thread of control; quasiconcurrent processes have at most one active thread of control; and concurrent
processes have multiple threads of control.
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pended. Process-based languages are object-based languages whose objects, or
processes, can execute concurrently.
The smallest executable element within aprocess is called athread. A thread is
a data structure that becomes active
when it is loaded into aprocessor. You
can pass threads to processes as message
requests, and you can queue them in
message buffers until aprocess is ready
to execute them. They can be suspended
if the conditions aren't appropriate for
them to execute, and reactivated when
the conditions recur.
You can classify processes by the
properties of their threads: Sequential
processes have asingle thread of control;
quasi-concurrent processes have at most
one active thread of control; and concurrent processes have multiple threads of
control (see figure 7).
Sequential processes, like those in
Ada and NIL, generally have abody of
code with an interface of entry points
where messages to perform operations
can be queued. An invoking operation
(an incoming message) must wait until
the currently executing process is ready
to accept it. When it is, arendezvous occurs that joins the incoming and active
threads of control to synchronize them
and allow argument communication. It
then separates the threads so that invoking and invoked processes can again proceed in parallel.
Quasi-concurrent processes suspend a
thread of control's execution while it
waits for acondition to be fulfilled, and
they resume its execution when the condition is satisfied. They differ from sequential processes by having " condition
queues" of suspended threads, as well as
entry queues of threads that are waiting
to enter the process. An incoming thread
can become active only if the current
thread terminates or is suspended, or if
the incoming thread fuses with the active
thread by amechanism such as arendezvous. Monitors are an example of quasiconcurrent processes.
In concurrent processes, there is no restriction on active threads, and an invoking operation can freely create a new
thread. But attempts to access shared
data in critical regions can cause athread
to be suspended until the access can be
safely accomplished. Concurrency within processes allows more finely grained
control that lets you delay suspension
from the time of process entry to that of
critical-region entry.
The concurrent languages CSP, Ada,
and NIL all have sequential processes.
Monitor-based languages such as DP,
continued
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ABCL/1, and Orient 84K have quasiconcurrent processes. Actor languages
and Argus have concurrent processes
(called guardians) with multiple threads
of control.
The question of whether processes
should have internal concurrency can be
addressed at the levels of both conceptual
modeling and language design. Conceptually, fully concurrent processes more
naturally model some applications. For
design and implementation, however, sequential and quasi-concurrent processes
allow the units of modularity and concurrency to be the same, and they result
in much simpler languages than do concurrent processes.
Concurrent processes permit units of
modularity to contain multiple units of
concurrency. Thus, they require distinct
synchronization and communication
mechanisms for inter- and intra-process
concurrency at both the language and
system levels (see reference 8).
However, concurrent processes are
more uniform in allowing you to use the
same concurrency primitives both within
and between processes. Concurrent processes have ahierarchical, rather than a
flat, process structure. Moreover, they
allow amore finely grained concurrency
and are more expressive in modeling
real-world situations that require such
concurrency.
The step from sequential to quasi-concurrent processes makes scheduling
threads within a process more flexible
without causing mutual-exclusion problems for simple access to data structures.

dding
persistence to an
object-oriented
language allows it to
be used as abasis
for database
implementation.

However, quasi-concurrent processes
present mutual-exclusion problems when
processing transactions, because suspending athread in the middle of atransaction could violate the transaction's integrity constraints.
Transactions are an atomic unit of
work that can require temporary association with acollection of resources. You
can view them as " temporal modules,"
in that they represent uninterruptible
temporal units of execution. Quasi-concurrent processes will not present any
mutual-exclusion problems for atomic
operations, but they cause problems
when you try to combine the temporal
modularity of transactions with the traditional spatial modularity of objects and
processes.

Concurrent languages based on quasiconcurrent processes, such as ABCL/1
or Orient 84K, are harder to extend to
transaction processing than languages
based on concurrent sequential processes. Thus, there is atrade-off between
flexibility and extensibility in replacing
sequential with quasi-concurrent processes.
Concurrent object-oriented systems
must be able to handle transactions and
must therefore deal with temporal modularity (atomic actions) as well as spatial
modularity (atomic objects).
Distributed Processes
A distributed process is aprocess with a
separate address space; that is, it cannot
directly access any resources outside its
local address space and can communicate with the outside world only by message passing. Design alternatives for distributed processes involve interaction
between the units of modularity (the unit
that defines the user interface), concurrency (the unit that represents a single
thread), and naming (the unit that determines name space). (See figure 8).
The unit of modularity determines the
interface between the users of amodule
and the information hidden within it. It
determines a visibility barrier for resources within a module that look outward. The unit of modularity determines
the granularity of data abstractions, the
unit of concurrency determines the granularity of thread synchronization, and
the unit of naming (name-space boundary) determines what set of names in the

Module boundaries

Information- hiding abstraction
boundary
Looking inward

Name-space distribution
boundary
Looking outward

Concurrency thread
boundary
Synchronization

Distributed sequential processes
Abstraction = Distribution = Threads

Figure 8: Units of modularity (left), naming (center), and concurrency (right). Design alternatives for distributed processes
involve interaction between the units of modularity (the unit that defines the user interface), naming (the unit that determines
name space), and concurrency (the unit that represents asingle thread).
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environment is known at any point in the
program.
Processes for which the units of modularity, concurrency, and naming are the
same are called distributed sequential
processes. They are aesthetically appealing because you. can identify the interfaces for message passing, mutual exclusion, and transactions. But this clean
identification of interface, concurrency,
and name space comes at acost of conceptual flexibil ty and efficiency. Flexibility is sacrificed because the unit of
sharing must have the same granularity
as the units of modularity and concurrency, so sharing among modules or concurrent units is precluded. Efficiency is
sacrificed because of the high cost of
making the transition between distributed components.
An important dichotomy in distributed
systems is the one between statically
interconnected distributed processes—
where the connections of each process to
its environment are determined at process-creation time and can't be changed
during the lifetime of the process—and
dynamically interconnected distributed
processes, where language commands
can change those connections during execution.
Ports in dynamically interconnected
distributed processes are variables to
which you can assign process connections, or channels. It is prudent to associate types with ports and to permit connection only if the type and I/O mode of
port values are compatible with those of
the port's variable. You can think of
input ports as sockets and output ports as
plugs that must fit the sockets. Dynamically interconnected distributed processes can be modeled by a modifiable
plugboard with wires corresponding to
channels of communication.
Object-Oriented Persistence
Persistence is aproperty of data that determines how long it should be kept. In
traditional ' anguages, the lifetime of
data usually does not transcend the lifetime of aparticular program. Some data,
such as locally declared data or procedure parameters, has an even shorter
lifetime. Databases store data whose persistence transcends that of individual
programs. Adding persistence to an object-oriented language allows it to be
used as abasis for database implementation.
A database can be viewed as a longlived object or process with special properties. It is globally accessible, or sharable, by many users. Usually, access is
asynchronous from the user's point of

view, and you can think of the database
as anonterminating process that services
asynchronous user requests.
Asynchronous access can be handled
either directly by the database process or
by adatabase server that organizes user
requests and feeds them to the database.
The database itself can be a sequential
process (dealing with requests in aserial
order), aquasi-concurrent process, or a
fully concurrent process with locks that
enforce mutual exclusion for data access.
Database processes need the following
special features:
•To support persistence, you need a
strong notion of object identity that is independent of the key used in object selection and that persists across programs
and projects.
•You need a query language that can
process traditional database queries
(such as finding the set of all employees
that make more money than their managers). This kind of query can involve objects of more than one type and produces
results that are collections of objects.
Queries in relational database languages
can be viewed as select operations on
an aggregate type, namely the type set
or relation. They have the form select(set,predicate).
Query complexity and efficiency are
determined by the nature of the predicate. Relational query languages specify
all queries in terms of arestricted set of
primitives whose optimization has been
extensively studied. Object- oriented
query languages must accommodate the
greater richness of object-oriented specifications for which optimization is not as
well understood.
One of the issues in object-oriented
query languages is to make them efficient so that the user doesn't pay in efficiency for the flexibility provided by object-oriented programming.
• Since object-oriented databases are
particularly suited to managing evolutionary systems, they require a mechanism for version control and other tools
for evolving systems.
•Databases should be able to specify
constraints and check that constraints are
not violated as the database is modified.
This can be achieved by using active
variables or triggers (see reference 9).
•Multiple views should be supported
with automatic updating of all views
when the data is modified. Lazy updating for views that are not currently active
is clearly appropriate.
Object-oriented programming in the
1980s is becoming as fashionable and

important as software engineering techniques, like structured programming,
were in the 1970s. The term object-oriented programming has become abuzzword that everyone uses, but no one
knows what it is. In characterizing the
varieties of object-oriented programming, Ihave tried to make the different
uses of this term more precise.
Ibelieve that if Ada were designed
now, it would likely be designed as an
object-oriented language, and that concurrent, persistent, object-oriented languages may well become the standard
method for programming as awhole in
the 1990s. Object-oriented programming has avery bright future. •
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Separation
of Powers
Object-oriented user interfaces promise evolutionary—
rather than revolutionary—upgrades
Mahesh H. Dodani, Charles E. Hughes, and J. Michael Moshell

G

ood user interfaces are difficult
to
construct.
When WordStar's
user interface was redesigned
to produce WordStar 2000,
the effort was a major one,
about equivalent to writing an
entire new program.
Such an enormous effort
suggests that little or no code
from the previous version
could be reused. This is probably due to the old user interface being intimately intertwined with the code that
supported the word processing application. Such a total
overhaul of code to introduce
the latest interaction technology must clearly be avoided.
In the last decade, software
has rapidly progressed from
noninteractive to highly interactive programs. The direct
involvement of users during
the execution of these interactive programs has completely altered our
view of how programs should interface to
the outside world.
User interaction forces software engineers to consider many human-factors
issues, such as ease of use and the presentation of information. These concerns
have led to interaction styles that include
graphical displays, menu-based input,
and mouse-based selection.
ILLUSTRATION: ROBERT TINNEY 0 1989

Alter

As aresult, many products that prospered five years ago would meet with an
early demise if they were introduced
today. Even the successful interactive
graphical products of today may be subject to early obsolescence if they do not
evolve with the emergence of newer interaction technologies.
Interactive software provides a large
incentive to implement the user interface

as an independent component. Separation from the
application has several advantages. First, you can subdivide the user interface into
components that can be glued
together. Such an approach
lets you use these components
without a detailed understanding of the underlying implementation. Second, you
can rapidly modify the interface to be reused in other applications that have similar
interaction requirements.
Third, you can alter or even
replace the interface with no
adverse effects on the code
that defines the application.
Finally, you can develop the
interface in an iterative manner, in which you produce
successive prototypes until
you find adesign that satisfies
the needs of the application
and its users.
From these advantages, a
number of principles and techniques
emerge. The principles are reusability
and encapsulation. The techniques are
rapid prototyping and iterative development. To support the production of interactive graphical interfaces, you need a
design methodology and adevelopment
environment that support each of these
principles and techniques. This is where
continued
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object-oriented design and programming
come into play.
Layer upon Layer
One way to make user interfaces easier to
design and change is to characterize the
components of an interactive software
system. This characterization must effectively separate the application from
the interaction style.
Conceptually, we divide the components of an interactive software system
(see figure 1) into the following three
layers: the application layer, the code
that actually does the work; the userinterface layer, the code that directs the
interaction; and the virtual-terminal
layer, the display software that draws
graphical primitives, writes text, and
collects user inputs (e.g., keystrokes and
mouse moves).
The flexibility of such adecomposition is evident, even when applied to the
design of other interactive systems.
Take, for example, an automobile. The
user interface corresponds to the steering
wheel, pedals, and gearshift; the application layer to the engine, transmission,
wheels, and chassis; and the terminal
layer to the basic metal and plastic from
which the steering wheel and so on were
built.
Clearly, it is beneficial for the automobile designer to completely separate
the user interface from the application.
Who wants to try to drive by directly
handling ahot, dirty engine? More importantly, this separation lets you use the
same interface for a4-, 6-, or 8-cylinder
engine, an automatic or manual transmission, and so on. Furthermore, it lets
you upgrade the interface (e.g., replace
analog gauges with digital ones) without
redesigning the application.
Effective software engineering is

oftware
engineers have been
forced to consider
human-factors issues.

largely dependent on the development environment (see reference 1). Therefore,
the majority of current user-interface research is aimed at building user-interface
development environments. UIDEs have
certain characteristics. They automate
the development of much of the interactive software. They usually allow adeclarative specification of how users interact with the system. They provide the
necessary basis for rapid prototyping and
incremental development of the user interface. And they provide atest bed for
comparing competing approaches to interface development.
We can identify a hierarchy of four
different types of UIDEs that might help
us achieve these characteristics.
1. Graphics packages provide the facilities to manipulate the basic elements of
graphical input and output. Graphical input is concerned with managing and manipulating input devices, such as keyboards, mice, and tablets. Graphical
output concerns the display of color, text,
and geometric shapes, such as lines, circles, and rectangles.
2. Windowing systems extend graphics
packages so they can both create and
manage the interaction of one or more applications. The base windowing system,

Figure 1: The components of an interactive software system. The application layer
actually does the work; the user-interface layer directs the interaction; and the
virtual-terminal layer handles the details of the actual interaction.
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agraphics package with some additional
high-level facilities (such as menus), is
the substrate on which sophisticated
multiapplication interactive systems are
built.
These systems provide two additional
components to manage interaction. The
window manager provides facilities to
manipulate overlapping windows, and
the input manager controls the interface
between input devices and applications—
that is, which applications obtain input
from which devices.
3. Frameworks provide facilities with
which to construct the components of a
software design, or " skeleton." For example, a compiler framework enables
you to construct a lexical analyzer, a
parser, asymbol table, atype checker,
and acode generator. Frameworks also
let you define and manage the interfaces
between these components.
User-interface frameworks are concerned with presenting application information to the user, accepting user input,
and invoking application functions. Furthermore, user-interface frameworks
must define and manage the communication between the application and the user
interface. Frameworks are akin to libraries that support conventional programming environments, together with a
specified " cookbook method" of interface construction.
4. User-interface construction sets are
collections of high-level tools that let you
interactively configure and construct
user interfaces. Ideally, construction
sets are built on top of frameworks.
The user interfaces of most currently
available interactive software systems are
built in an ad hoc manner on top of
graphics or windowing subsystems.
However, such an approach is costly and
time-consuming, since you must build
each user interface from scratch.
Looking at Three Frameworks
Ideally, aframework is aset of abstract
classes (i.e., classes that are never instantiated to produce objects, but merely
serve as the basis for subclasses), with
one abstract class for each major component of the design. A set of messages defines the interfaces between the components.
The effectiveness of a framework is
dependent on the ease with which you
can use and reuse it. In studying reusability, it is convenient to classify frameworks as either " white box" or " black
box" (see reference 2).
A white-box framework is one whose
continued
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MAIL PREFERENCE SERVICE
In today's fast-paced society, shopping by mail or phone has become a
popular, time-saving way to purchase
many products and services. Most
people enjoy receiving catalogs and
other direct advertising, informing
them of what's available through
the mail.
You can obtain afree booklet called
"Shopping at Home: A Consumer
Guide" by sending your name and
address to the Consumer Services
Department of the Direct Marketing
Association. The booklet provides
the necessary information to make
informed purchase decisions.
However, some people are not interested in receiving advertising mail
and the Direct Marketing Association's Mail Preference Service (MPS)
offers afree name removal service to
consumers. Many companies participate because it's good business to
send their message to people interested in their product. Recently, it
has been enhanced to indude nonprofit organizations. You can specify
which lists you would prefer to be
removed from — commercial and/
or non-profit.
So, if you wish to have your name
deleted from many national advertising mailing lists, send us the coupon
below and we'll let the participating
mailers know. After several months,
MPS should greatly reduce the
amount of national advertising mail
you receive. However, many local
businesses and community organizations are not participants and will
continue to send direct mail. In these
cases, your name can be removed
from their mailing list by writing directly to the mailer.

Name
Street

Apt.

City
State

use requires knowledge of its internals—
that is, its implementation. It provides
top-level control and sequencing of activities and can therefore be seen as an extensible skeleton. You can tailor interfaces for a particular application by
creating subclasses from this skeleton.
In contrast, ablack-box framework requires only that you provide the components that define the application-specific
behavior. It uses these components to
automatically generate the object-oriented software. Thus, black-box frameworks require that you understand only
the external interface of the major components. Their main advantage is that
they provide an ideal foundation for developing construction sets. Black-box
frameworks exist in other areas of software, but they are not yet readily available for user interfaces.
The MacApp Framework
The MacApp white-box framework (see
reference 3) equips you with aprefabricated standard Macintosh user interface
for any application. The basic premise of
MacApp is to provide a user interface
that automatically handles the characteristics common to all applications, such as
resizing the windows, and to let you plug
in application-specific details, such as
the contents of each window. Since MacApp provides the user-interface code,
you can either use these standardized interfaces directly or customize them to

suit the peculiarities of a particular
application.
Specifically, the MacApp framework
(version 2.0) includes the following four
components.
1. The application component is the primary controller of the interactive system.
Its main purpose is to receive input
events, classify them, and invoke appropriate application-specific event handlers. It also provides aset of standard
global functions for creating document
objects, opening documents, and quitting the system.
2. The document component provides the
hooks for describing the application.
Documents manage and manipulate the
application data structures and are responsible for communicating their current status to view objects. Documents
are also responsible for reading their
data from, and writing it to, backing
store.
3. The view component manages an application's display and controls interaction with it.
4. The command component interfaces
between the application and the user interface. Each document has an associated command component responsible
for performing the commands ( i.e.,
changing application data and updating
views) and, most importantly, for undoing the commands, if appropriate.
continued
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Figure 2: The four views of the MacApp window architecture: the actual window,
the scroll area, the scroll bar, and the text view. These four views are presented in
three layers: first, the window itself; second, the scroll area and bar; and third, the
text.
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An abstract MacApp application consists of one or more views, one or more
documents, and asingle application object. A view can exist without any associated document, but each document ( if it
is to be displayed) must be associated

with aview. A view can be contained in a
superview, and it can contain zero or
more subviews.
Whenever aview is displayed, its contents are drawn first, followed by the
display of each of its subviews. Conse-

System Browser
Interface-Framework
Interface-Support
Interface- Icons
Interface- Lists
Interface-Text
I
nterface-Text Ed itor
Interface- Menus
I
nterface-Prompt/C
Interface- Browser
Interface-Inspector
Interface-Debugger

Controller
ControlManager
NoController
View
WindowingTransform

instance

instance creation

class

Controller class ()
BinaryChoiceController class ()
FormMenuController class ()
MouseMenuController class ()
AClockController class ()
BitEditor class ()
FormEditor class ()
GClockController class ()
IconController class ()
ProjectionController class ()
ScreenController class ()
ScrollController class ()
ListController class ()
LockedListController class ()
ChangeListController class ()
SelectionInListController class ()
Figure 3: A typical Smalltalk user interface, the Smalltalk system browser. Through
the browser, you can study, use, and alter any of the classes that make up the
Smalltalk environment.

Controller

User
input

User input
device
interaction
Dependents
change
messages

View messages

Model access
and editing
messages
Model
Application
domain
state and
behavior

View
Display
layout and
interaction
views

16
Display
output

Dependents
change
messages

Figure 4: Model- view-controller relationships. Views display the application's
status, controllers manage interaction, and the model performs the requested action.
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quently, the highest-level view in ahierarchy can serve as abackground for its
subviews.
For example, atypical Macintosh window might be formed from four views:
the window itself, the scroll area, the
scroll bar, and the view that displays the
text (see figure 2). This window is presented in three layers. The bottom layer
is the window with its standard grow
box; the second layer is the scroll area
with its scroll bar; and the top layer is a
portion of the associated document.
In MacApp's class hierarchy, TView
is aclass that describes behavior common
to all display objects, including nesting,
focusing, drawing, and event handling.
All objects involved with displaying must
therefore be described within subclasses
of TView. TWindow is apredefined subclass of TView that describes standard
Macintosh window behaviors, including
opening, closing, and resizing.
The MVC Framework
The model-view-controller framework
(see reference 4) facilitates constructing
standardized user interfaces for the
Smalltalk environment (see reference 5).
A typical Smalltalk user interface is depicted in figure 3. The MVC framework
constructs auser interface with standard
facilities common to all applications, and
it provides the necessary hooks to allow
application-specific behavior to be attached. The availability of the code for
the user interface lets you fine-tune the
interface to suit the particular application.
An abstract Smalltalk application consists of amodel, which in turn consists of
a set of related view-controller pairs.
Views display the application's status
while controllers manage interaction.
Controllers act as the interface between
the user and the application, as well as
between the application and its views.
The interaction between the three components is shown in figure 4.
The standard interaction cycle is as
follows. The active controller accepts
user input and invokes the appropriate
application function within the model.
The model performs the requested action
and broadcasts the change to its dependents—that is, its set of view-controller
pairs. The views update their displays
through application-provided information.
Specifically, the MVC framework
consists of the following components:
1. The model component lets you define
an application. It also lets you connect
view-controller pairs as dependents and
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broadcast changes to these dependents.
2. The view component is concerned
with display. It is equivalent to windows
in most systems. allowing for the creation and management of subwindows (or
subviews). Views provide standard facilities for clipping, transformation, and
display. The top-level view is astandard
system view that provides common facilities for resizing and movement. Note that
each view is associated with exactly one
model and one controller.
3. The controller component provides the
basic facilities to coordinate the user
with the appropriate view and application
model. Standard controllers handle predefined views, including amenu controller for mouse-based pop-up menus, and a
scroll controller to handle scrollable windows. The active controller is in charge
of obtaining user input and invoking the
appropriate application-specific function
to handle it.
The ICpak 201 Framework
Stepstone's ICpak 201 graphical userinterface class set is an object-oriented
user-interface framework for ObjectiveC (see reference 6). This framework is
designed around the metaphor of amodern cartoonist producing animation.
Typically, a cartoon is constructed as
layers of acetate, where the background
is painted on the bottom layer, the main
characters on the next layer, and additional props on the topmost layer. These
layers form asingle frame of the animation sequence.
A standard topmost layer of atypical
user interface constructed with ICpak
201 is depicted in figure 5. This layer is
similar to Smalltalk's topmost views and
is responsible for presenting the image
that the user manipulates, as well as controlling interaction with the user. The
controller aspect of the layer is separated
from its image to let you modify the interaction. The controller is either transparent or opaque, to allow or disallow
passing control to the layers below the
current one.
The ICpak 201 framework follows a
three-way factoring of interfaces similar
to Smalltalk's MVC framework. For example, all menus within the interface
have an independent (abstract) model
that collects the choices, and a corresponding view-controller pair that represents the concrete image of the menu
model and allows menu selection.
The ICpak 201 class hierarchy provides arich set of prefabricated components to create standardized user interfaces. You can modify these classes, as
you can other object-oriented frame-

cedurally or declaratively.
To define a view declaratively, you
create aview resource that basically defines the characteristics of the intended
Construction Sets
Macintosh window by describing the
The basic problem with these user-interroot window and its subviews (which
face frameworks is that using them reeventually include scroll and display
quires intimate knowledge of the underviews). A view is described simply by
lying structure and implementation. This
listing options that correspond to the inimplies asteep learning curve for constance variables defined for each view
structing interfaces, making them usable
class supported within MacApp.
only by technically expert designers.
ViewEdit (see reference 7) is aconA natural way to reduce the complexstruction set for interactively defining
ity of using frameworks is to provide
views and building view hierarchies. It
tools (or construction sets) that automate
lets you create individual views, define
the process of building interfaces. Such
their characteristics, and place them in
construction sets require an underlying
windows, thereby defining aview hierarframework that either is ablack box or
chy. For example, in atypical view-editenforces awell-defined consistent usering scenario, the window might be made
interface design strategy.
up of four views. Of these four, two subVarious characteristics of construction
views might be text views; the other two
sets differentiate them from framemight be clusters (sets of buttons), each
works. Construction sets automate the
of which contains several nested subconstruction of user interfaces; they are
views representing the contents of these
interactive tools; they don't require that
clusters.
you understand the implementation deThis construction set includes three
tails of the user interface; and their simmajor tools. The selection tool allows
plicity allows end users to modify (or
you to select aparticular view for editcustomize) the user interfaces of interacing. You can edit the parameters of the
tive applications.
selected view, which presents the possible settings for the topmost window, such
ViewEdit
as a " go away box," " stagger windows,"
A major part of creating user interfaces
and so on. The sketching tool allows you
within MacApp is instantiating view obto create new views in afashion similar
jects and describing relations between
them through ahierarchy. Instantiating a to drawing arectangle in MacDraw. For
instance, you can add a pop-up menu
predefined view within MacApp review as a subview of the currently sequires assigning values for each of the
continued
view's fields. You can do this either pro-

works, by creating subclasses to construct specialized user interfaces.

Title
(displayed by aStringLayer)
CloseBox
fixture

Vertical
ScrollBar
object
StdSysLayer

ED'
Horizontal ScrollBar object

Resize fixture

Figure 5: A standard system window in ICpak 201.
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lected view using the sketching tool. Finally, amoving tool lets you modify the
view hierarchy by grabbing views and
dragging them into different areas.
Glazier: An MVC Construction Set
Experience with Smalltalk's MVC
framework revealed that the view-controller pairs of interfaces dealing with
standard (model) objects, such as lists,
text, and code, were similar. This led to

U

ser

interfaces should be
easily customizable by
system designers and,
more importantly, end
users.

the creation of a set of classes called
pluggable views that factor out these common behaviors and let you specify them
as parameters in an interface-creation
message. The pluggable views automatically create the view-controller pair for
the intended model and thus are good examples of black-box frameworks.
Application
Volts = I • R

Achanging variable value will cause
the displayed gauge to change.

Volts = I R

Moving the gauge with the cursor will
force the variable to change (which
forces other variables, too).
Figure 6: An illustration of constraints.
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Glazier (see reference 8) is aconstruction set for interactively building windows for Smalltalk's standard pluggable
views. To create a new window, you
select a standard pluggable view and
specify its size and location. Glazier
automatically creates the subclasses (of
the corresponding pluggable view) to implement the new window. You can then
change the predefined standard methods
inherited by the new class to achieve behavior specific to the application model.
Glazier also provides the following facilities to manipulate the newly created
window: adding subviews, or panes; adding new instance variables to customize
the new window's behavior; interactively
placing, or relocating, the subviews; and
interactively creating dependencies between instance variables and panes in the
window to make it easier to manage
changes.

techniques, and devices. Moreover, such
interfaces should be easily customizable
by system designers and, more importantly, end users.
As you can see from looking back at
figure 1, the user has only one interface
for an application. How can you achieve
the flexibility of multiple interfaces
without forcing users to become programmers? There is no answer yet, but
the object-oriented paradigm shows great
promise as the basis for achieving such a
mature technology. •
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Constraints
A novel approach for user-interface construction sets is based on the notion of
constraints (see reference 9). In constraint programming, statements like x
= y + zspecify arelation between objects that must be maintained. Unlike
conventional programming, this expression doesn't say that you obtain x's value
from the current values of y and z.
Rather, it says that the values of these
three variables must always be consistent
with the equality that is expressed by this
relation.
A change in the value of xresults in a
change to one or both of yor z. A change
to the value of ycould be accommodated
by changing the value of x, as in aconventional system, or by changing z, or
even by changing both. (Maintaining this
relationship is the responsibility of the
underlying constraint-satisfaction system, not the programmer.)
The two-way nature of constraints
means that achange to one dependent object may cause changes in another object,
with neither being in control. Thus, you
could constrain agauge appearing on the
user's screen (see figure 6) so that its position matches the value of avariable in
the currently running application. If the
Mahesh H. Dodani is an assistant profesapplication changes the value of this varisor of computer science at the University
able, the screen image is updated. Symof Iowa in Iowa City and has a Ph.D.
metrically, if the user moves the gauge's from the University of Central Florida in
dial, the application's variable is altered
Orlando. Charles E. Hughes is aprofesto accommodate this change.
sor of computer science at the University
of Central Florida and has aPh.D. from
Great Promise
Penn State. J. Michael Moshell is an asUser-interface research is still in its insociate professor of computer science at
fancy. A mature technology implies user
the University of Central Florida and has
interfaces that can evolve to accommoa Ph.D. from Ohio State. They can be
date ever-changing interaction styles,
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$65.00
Upgrade from Topview, Windows, Visi.On. etc.)**
$59.95
œv4v1-386 Version 42
QEMM-386 Version 42 Upgrade from QEMM 1.0-4.1*
$19.95
Shipping & Handling $5in USA/ $10 outside USA
Calif Residents add 65%
Grand Total
Zip

Totals

_44ataitttelitclk

Quarterdeck Office Systems, 150 Pico Boulevard, Santa Monica, CA 90405 (213) 392-9851 Fax: (213) 399-3802
— —

•Requires Milgrim or Qes4M-3/6 registration card on file at Quarter% or incrded witr
upgrre reTcer upgrades tree to ovenerwhloyrpro7ool p7idre af7t AuTost 1, 1588 Cuartncleck priority service usen: 33% discount from upgade price plin sales tax and shipping/handling.
••• lust present proof of purdsase of any multitadring operating engronment—de cover at your manual will do—and towline us alongside the appropnate payment plus shippmg, handling and tat

Circle 294 on Reader Service Card

MARCH 1989 • BYTE

263

Just Say: Name Brands
At Just 7% Over Wholesale*

QUAI)RAM

US ROBOTICS

JT/FAX
'249* '569*
il

TOSHIBA

mle
C
h
oiri
rly,op
the
ular
speed

modem on

the market.

Ji/FAX has features such as
pull-down windows, multiple
scheduling and Broadcast FAX.
Runs unattended. Input: scanner or word processor. Output:
dot matrix or laser printer. Group Ill FAX compatible.
bternal Stand-Alone Version

5349*

HAYES COMPATIBLE

•At 300-2400 BAUD • LEV 5MNP FOR 17,400 BPS
•US Made • 2Year Warranty • Toll Free Support
New HST V.32 Standard
USR 240 Baud Hayes Compatible

LOGITECH

AWARD-WINNING
SYSTEMS

AWARDWINNING
Logitech Serial Mouse
Logitech IBM BUS Mouse
Logitech Hi- Res. Mouse
ASK ABOUT
OCR/ASCII
SOFTWARE

r
Ai 286/AT
IBM COMPATIBLE

NATIONWIDE SERVICE

MICE

40 MB
HARD DISK

1299*

S79`
89*
99.

LOGYTECH

HAND

SCANNER

W/Paint Show Plus Software '

Including Monitor

•80386 Intel CPU
•80387 Co-Processor Slot
•IMB Expandable to 10 MB
•65 MB Hard Disk Drive
•UNIX
and OS/2
e
Compatible
e

180D
'189*

•Epson Compatible • 180 CPS/9 Pin
Citizen 120, 120 CPS/9 Pin
MSP 50, 300 CPS/9 Pin
Tribute 224, 24 Pin/360 DPI Laser Quality!

$ 159*
299*
399*

1995 *

VOICE/MAIL
PCX Telemarketing System
For alive demonstration
of PCX, please call:

805/654-0721.

rom
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moDEm

•Supports 3e1200-2400 Baud 100!
•Auto Dial

eAuto Answer

2 YEAR WARRANTY

\,,u•

HARD
DISKS

EASY TO INSTALL KITS
20 MB With Controller
40 MB With Controller
110 MB With 1:1 RLL Controller

805/650-0188 em lib '3eL

Save Over
$200 NOW!

'99

DLX: MULTI-USER

$279*
369*
199*

CALL NOW! 24 HOUR ORDER LINE: IND iffr BBS 805/650-0193
FAX 805/650-0195
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MINE

USING MICROCOM LEV 5MNP
SOFTWARE INCLUDED

ALL * PRICES SHOWN ARE WHOLESALE AND REFLECf AN ADDITIONAL 3% CASH DISCOUNT. THE ON-LINE STORE'S
WHOLESALE + 7% PURCHASERS PAY JUST 7% ABOVE THE WHOLESALE PRICE, PWS SHIPPING AND HANDLING. Minimum shippine 55 per order. International orders: call for rates. Prices subject to change. Products subject to availability and may be private label versions.
WE ALSO SERVE LARGE CORPORATE ORDERS: call for information. This ad supersedes all previous.
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PC/WORKS

HAYES
COMPATIBLE

MIN

MINISCRIBE

CITIZEN

$2895*

PORTABLE HEADQUARTERS!

65MB 386/M 4800 BAUD

COMPARE:

199 *

CALL ABOUT OUR RU PAGE SCAWERS!

CetLL
\'me 5129'

Crise5EC21
1—°
,je01,3

ON-LINE DATABASE SYSTEM
WITH ELECTRONIC MAIL
•Runs Directly Under MS-DOS
•Supports Modems or Terminals
•On-Screen Order Entry and More!
•Easy to Install • Very User Friendly

395

I

Your Data Communications System Specialist
Circle 202 on Reader Service Crud
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The Next Step
Object-oriented programming simplifies and speeds software
development with the NeXT computer's NextStep
Tom Thompson

W

ithout adoubt,
designing software for today's highpowered microcomputers is
more complicated than ever.
This is partially because the
new breeds of multitasking
operating systems are so complex, but also because it's so
very difficult to design and
test graphics-oriented user
interfaces.
Both Macintosh applications and OS/2 programs use
an event-driven paradigm at
the core of their operation.
This structure provides the
flexibility required of a
graphical interface where you
trigger an event (
hitting akey
or clicking on the menu bar
with the mouse) at any given
time or in any given order.
But this flexibility exacts a
price: The code loop that
manages the graphical interface and processes these events—called
an event loop—is complicated, and it requires a steep learning curve to understand how it works and how to design
code to fit within it. Seasoned Mac and
OS/2 programmers keep " skeleton" files
handy that contain this basic event-loop
source code. Designing a new application then becomes amatter of fleshing
out the skeleton file. However, it still
ILLUSTRATION: ROBERT TINNEY ® 1989

OS/2 software design schedules into confetti. So NeXT
concentrated on creating an
object-oriented development
environment that would simplify the design and creation
of the event-driven interface
and allow easy access to the
machine's resources. The
tools to do this are part of
NextStep, the environment in
which every NeXT program
lives.

•

•

takes aconsiderable amount of time to
organize an application's functions to fit
within the framework of the skeleton.
When NeXT introduced its computer,
its designers faced the same situation.
While the NeXT computer has powerful
hardware, it also has avery complicated
application environment: amultitasking
Mach Unix kernel and the same eventdriven user interface that turns Mac and

NextStep
To get agood picture of how
to write programs for the
NextStep environment, you
must first understand the environment itself. NextStep
consists of four components:
the Window Server, the
Workspace Manager, the Application Kit, and the Interface Builder.
The Window Server manages the low-level system
functions. The Display PostScript interpreter embedded within it handles all
drawing to the screen, and it manages
hardware events generated by the mouse
and keyboard. The Window Server handles the events that deal with managing
the display, such as moving windows,
bringing them to the front, and resizing
them. The Window Server forwards
continued
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events directed at applications, such as a
mouse-click in a window, to the target
application.
The Workspace Manager operates at a
higher level: It manages the files and applications on the system. It displays files
in the current directory, lets you examine
them, and, if you like, lets you delete
them by dragging them to a "black hole"
icon that operates like the Mac's Trashcan. You start NeXT applications
through the Workspace Manager, and
applications are shown as icons that can
be " docked" at the right of the screen.
The Application Kit gives programmers access to the computer's many resources. It accomplishes this by supplying a library of 38 tested objects that
provide services (see figure 1). Some objects are ready to use, while others you
will modify to suit your needs. Some of
these objects, such as Window, Button,
and View, are visible on the display, and
others, such as Application, Speaker,
and Archiver, are not. All of them, visible or not, help implement the basic
functions that aNeXT application needs
to run.
The Interface Builder (called IB for
brevity) application serves several important functions during application de-

sign. First, it lets you prototype and build
the application's user interface. You do
this either by using existing objects from
the Application Kit or by creating custom
objects and describing their interface. IB
uses apowerful and intuitive visual interface that reduces this chore to aseries
of mouse-clicks and keystrokes.
Second, IB lets you modify the contents of instance variables. By modifying
specific instance variables, you visually
determine the connections between user
interface objects and the application
code. That is, you decide what object receives the message emitted by aspecific
control object.
Finally, IB creates adescription file
that describes these objects and their instance variables. This file is used at run
time to actually establish the appearance
of the interface and the message connections between the various objects, as described in your session with IB.
You construct aNeXT application by
first using IB to design and test auser interface. Then you determine what underlying objects you need to satisfy the application's design requirements. Finally,
you implement these underlying objects.
In situations where you must write
unique code to implement application-

specific functions, you use an ObjectiveC preprocessor originally developed by
Stepstone Technologies and an ANSI C
compiler bundled with the NeXT
computer.
Where the application must draw to
the screen or deal with auser event, you
normally use the objects provided in
NeXT's Application Kit. It's important
to note that the source code for these objects is not provided, but the great flexibility of the object-oriented design and
the IB allows you to modify the behavior
of these objects without having to edit
and compile their original source code.
It's in the Objects
Many of the Application Kit's objects,
such as Font and Window, will be familiar to aMac programmer, and in many
respects they serve the same purpose.
They should not be confused with Mac
resources, however. The characteristics
of these objects are unique to the NextStep environment, and some require further explanation.
The Application object provides the
fundamental support structure for an application' sexecution. The Application
object establishes the application's connection to the Window Server. It reads

Object
Archiver

Pasteboard

Bitmap

Font

PrintInfo

Speaker

Listener

Storage

List
Cell

Cursor

LActionCell
FormCell

TextFieldCell

EButtonCilil

SliderCell

MenuCe711
Responder
Application
Window
Panel
SavePanel

FontPanel

PrintPanel

Box

PageLayout

Text

Scroll View

Menu

OpenPanel
Control

IMatrix

TextField

Button

Slider

Scroller

Form

Figure 1: The 38 objects in the NextStep Application Kit. These objects provide the core functions that an application
needs to run.
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the IB description file and instantiates
the application's objects and their instance variables based on this file's
contents.
The Application object also manages a
list of all the windows used by the program. Each application must have one,
and only one, Application object.
The Application object's function is
analogous to the event-loop skeletons
used by Mac and OS/2 programmers. It
receives events from the Window Server,
translates them into event messages, and
then passes these messages to the appropriate objects to handle them. As an example, for awindow event (say, amouseclick inside awindow), the Application
object receives the event from the Window Server and translates it into an event
message. This message gets passed to the
Window object associated with the
event. The Window object might then
pass this message to objects visible in the
window. A Panel is a special type of
Window object used to present dialog
boxes or menus.
These visible objects in either Windows or Panels are called Views. As figure 1shows, many of the objects in the
Application Kit are direct or indirect
classes of View.
A View object supplies the framework
for drawing in awindow and the methods
for acting upon event messages dispatched to them. Views define the location, size, and orientation of the PostScript coordinate system that they draw
within. The View object also handles any
image clipping. Since aView uses floating-point PostScript coordinates, it's
easy to translate, scale, rotate, or flip the
image's coordinate system.
Since all classes of View are visible, a
View must define amechanism to draw
itself on the screen. This mechanism is
the display method. Display first saves
the current PostScript state. Then it sets
up the temporary coordinate system that
the View uses to draw in the window and
its clipping area.
Next, amethod containing ObjectiveC code and PostScript commands called
drawSelf:: draws the View's image.
Display then sends display messages to
Views that it owns, called subviews, informing them to draw themselves. When
the subviews finish, display restores the
previous graphical state and exits.
Although subviews have their own
local coordinate system, they operate
within the coordinate system of the
Views that own them, called superviews.
All Views in the window are ultimately
owned by asingle View, called acontentView. This relationship between Views

In Molecule's drawSelf:: method,
you "composite" the Bitmap to various
locations inside your View. Compositing
consists of the fast multibit pixel operators added to Display PostScript by
NeXT. This way, you use the Bitmap to
move the molecule's image about the
screen and avoid the computationally expensive task of executing Molecule's
PostScript commands to redraw it each
time.
Control objects implement visible controls, such as radio buttons, switches, or
sliders. They use another object called a
Cell that knows how to draw the control
and " highlight" it (i.e., darken and then
lighten the control's image) in response
to auser event. Cells also save the Control's target and action information
(more on this later).
The Control object itself handles
mouse tracking when it receives a
mouse-down message, and it issues an
action message in response to a subsequent mouse-up or mouse-down event. In
the case of aslider control, for example,
the Control object uses the Cell to display
the slider's image and move it in response to mouse events. The Control object sets the range of values—perhaps
representing voltages—that the slider
emits and directs these values to the appropriate target object, which in turn executes aparticular action method.
A Text object, not surprisingly, deals
with ASCII text. The amount of text that
can be stored in it is limited only by available memory. The Text object also stores
information that describes the typefaces
and point sizes used throughout the text.
Text implements basic text-handling capabilities such as text selection (the portion of text chosen is highlighted), cut,
copy, and paste operations. Text objects
can also read and write Microsoft's RTF
(Rich Text Format) files.
Perhaps one of the most powerful objects in the Application Kit with regard to
application design is the Archiver object.
The Archiver object lets you write an instance of aNeXT application and all its
Bitmap, Control, and Text Objects
The Bitmap object stores the bit map of objects to an archive file on disk. It also
reads an application from an archive disk
an image. You use the Bitmap object to
file into memory.
display static images, such as pictures or
It's important to note that all instance
icons. It's also useful for storing comvariables in each object are saved in this
plex images that must be drawn quickly
archive operation. This means that when
many times.
the archived program is read back into
For example, suppose you have an inmemory, the values of its instance varitricately shaded View object called Molables are recovered. In other words, the
ecule that you plan to use in achemistry
entire state of the application at the time
demonstration application. As part of the
it was archived is restored.
demo, you want the molecule's image to
For example, say you're working on a
bounce rapidly around the screen. To do
manuscript using a text editor applicathis, you use PostScript commands to
continued
render the image into aBitmap.

and their subviews becomes ahierarchy
that determines the order in which Views
get drawn and how they receive event
messages.
This View hierarchy becomes a
powerful tool for managing images in a
window. For example, suppose aView
object is an aircraft control panel that has
subviews composed of gauges and
switches. If the coordinates of the control
panel View change, the coordinates of
the gauges and switches change as well.
As another example, suppose you
want the control panel to display itself.
You send adisplay message to the window that owns the control panel. The
window redraws itself, then sends a
display message to the control panel. The
control panel View calls its drawSelf::
method that redraws its image. The control panel View then sends the display
message to each of its subviews, and they
in turn execute their drawSelf:: methods. In this way the entire control panel,
gauges and all, is redrawn.
The Responder object supplies asafety
net of default behavior for event messages
should objects in your application fail to
do so. It does this by defining methods
for every event message. The action these
methods take is to pass the event message
to whatever object is defined as the " next
responder," which by default is the
View's superview.
Since many of the visible objects inherit the Responder's behavior, it supplies the logic by which Views deal with
events. For certain events, aView might
have methods that override the Responder's behavior. However, for events for
which the View has no corresponding
methods, the Responder's behavior takes
over: The View passes the message up
the View hierarchy until an object deals
with it. You normally don't use the Responder object yourself.
Also be aware that all Control objects,
such as aslider, override much of the default behavior defined by Responder.
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tion. You've got awindow of acertain
size and position on the screen opened to
aText object with the text you see here
stored in it. It's late, and you decide to
stop work. For this particular application, when you tell it to quit, it issues an
archive message to all its objects. The
Window object saves its size and screen
location in its instance variables. The
Text object archives the text you've just
entered, plus information on the various
fonts you used, what part of the text was
visible in the window, and even what section of text was highlighted for aplanned
cut-and-paste operation.
Since every Application Kit object
knows how to archive itself, this makes
for an extremely clean application design: You don't have to write special
code to save user preferences or restore
the application's state to the last session
in which it was used.
Since only instance variables are archived, however, you should avoid the
use of global variables in an application.
If you happen to write an object with unusual storage requirements, you should
provide methods to properly archive and
restore the state of the object. While Objective-C provides an archiving mechanism for object-oriented programs,
NeXT implemented its own archiving
functions in this object.

plication. NeXT's IB application lets you
do this, and do it quickly. As stated earlier, it's used both to build the user interface and to establish how the objects
communicate with one another.
I'll start with the user interface. You
select avisible object to be used as acontrol, perhaps abutton, from alibrary of
control objects presented by IB. Using
the mouse and keyboard, you alter the
button's dimensions (you might make it
bigger) and text display (changed from
"OK" to " Save File").
For IB to operate on visible objects
this way, the objects must be designed
carefully. The object's drawSelf::
method must use instance-variable values
and not hard-coded constants. This lets
you drag an object about on the screen
where you want it and then adjust its size.
IB also allows you to modify the
values of instance variables in an object.
This lets you change the name of the Button in the example above. But this capability brings me to IB's second function:
You can change the linkages between an
application's interface and the objects
within it.
The normal course of communication
between control objects and application
objects is through atarget/action paradigm. That is, an event on acontrol object—that button you just built—sends an
action message (" save file") to atarget
When to Speak, When to Listen
object. The target object responds by exThe Speaker and Listener objects proecuting the action method that saves your
vide an object-oriented interface on top
data to afile on the disk drive.
of Mach's interprocess communication
This target/action paradigm lets you
system. Both of these objects have anumdesign precise message routes between
ber of methods that translate messages
the user interface and the methods that
into the Mach IPC protocol. Speaker and
handle the work. More important, it lets
Listener are used to send messages beyou use IB to change these routes to diftween applications and also can be used
ferent objects at alater date. You do this
to implement high-level interprogram
by modifying the instance variables that
communications.
determine these connections.
For example, when you call the " DeTo see how this is done, I'll give you a
fine" function from within aNeXT apcloser look inside aControl object—speplication to look up aword, its Sender obcifically, aCell. Recall that Cells store
ject opens aconnection to the Webster's
target and action information. This is
application. Then a Define message is
done with two instance variables,
sent in IPC format, which has acharacter
named, appropriately, target and acstring that contains the word in question.
tion. Target indicates what object to
Webster's Listener has a method that
notify when the proper event occurs, and
looks for such messages. When it reaction is the action message to be sent.
ceives the message, a search begins
As an example, suppose you click on that
based on the word embedded in the mes"save file" button. The Button's mousesage. When the search ends, the Webdown method highlights the button.
ster's application opens a window that
When amouse-up event occurs, the Butdisplays the results of the search.
ton dispatches the message stored in action to the object whose name is stored
Putting It Together
in target.
As you can see, the Application Kit has a
IB presents aConnect window that lets
number of highly useful objects. The
you define the target/action relationship
next thing aprogrammer must do is asbetween objects. You select the objects
semble these objects into aworking apyou want to work with by dragging their
268
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images to either aSender or aTarget slot
in the Connect window. For the object
designated as aTarget, the Connect window shows you alist of the object's action
messages as text. You can't modify the
message names from the Connect window, but you can choose which message
the Sender emits from this list. If you
now drag an object into the Sender slot
and click on the "patch cords" that connect the two slots, the patch cords close,
indicating that the target/action relationship is established. You can optionally
have the target object direct output to another object, perhaps agauge.
IB's technique of visually establishing
the message routes in an application is
simple yet powerful. It makes the programmer's job of designing the connections between the user interface and the
application code easy.
Run-Time Binding
Making life simpler for the programmer
required acarefully thought-out design
for NeXT software. As you can see, this
design relies heavily on object-oriented
programming to make it work. However,
additional effort goes on behind the
scenes to supply the flexibility IB provides in making target/action message
connections.
When you compile an object, the character strings that make up the object's
messages are stored in a local message
table. The compiler also produces two
other tables. The first is aselector translation table that maps aunique binary selector code to the character string that
represents the message. The second table
is amessage dispatch table that contains
pointers to every method defined in the
class. The selector codes in the selector
translation table serve as arun-time reference to the method names in the message dispatch table. At run time, this
message dispatch table plays the crucial
role of directing- an object's action message to its target method.
Recall that when you work on an Application object with IB, the target-action
connections and their messages are
stored in IB's definition file. As the application starts, these definitions are
loaded by the Application object. The
run-time system uses the definitions to
establish the contents of each Control's
target and action instance variables.
When an event occurs, the affected
Control translates the message stored in
action into aselector code. The selector
code is sent to the target object, as determined by the contents of target. The
system then searches the message dispatch table of the target object for the se-
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lector code that was emitted by the Control. Now you see the reason for the
selector code: It's faster to do abinary
comparison than the character-by-character comparison required if the actual
text of the message strings was used for
the search. If amatch occurs, the corresponding pointer in the message dispatch
table directs the thread of execution to
the appropriate method. If there is no
match, the search resumes in the message dispatch table of the object's superclass. This mechanism for establishing
links between the messages and their targets at run time is known as run-time
binding.
The benefits of run-time binding are
twofold. First, it lets objects send messages to other objects without regard for
the target's class until run time. Second,
it permits modification of the application's user interface without recompiling
the application. The price you pay for
this binding mechanism is performance:
It .takes about twice as long for atarget
method to receive amessage versus using
asubroutine call. Considering the power
of the NeXT computer and the flexibility
in designing the application interface,
this trade-off is reasonable.
NextStep makes extensive use of object-oriented programming concepts.
First, 00P packages code into functional modules tt at can be effectively used
without knowledge of their contents (the
"black box") For example, the intricate
event-loop code that manages the user interface is encapsulated in the Application
object.
Class inheritance allows Application
Kit objects to " borrow" behavior, as
from the Responder object. Inheritance
also lets programmers customize existing objects for unique behavior without
writing the object from scratch.
Finally, run-time binding provides a
powerful bu: flexible means to simplify
application design without whiling away
the hours compiling source code. NextStep uses all these aspects of OOP to provide a revclution in software design.
While I've only watched NextStep being
used, I'm eagerly looking forward to the
chance to try it myself. •
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Minneapolis, MN 55418
(612) 782-7599
Inquiry 995.

Xerox Special Information
Systems
250 North Halstead St.
P.O. Box 5608
Pasadena, CA 91107
(818) 351-2351
Inquiry 990.

G-BASE
A DBMS for Lisp and Unix
machines
GLOGIS
Aprogramming language

Color Smalltalk

Graphael, Inc.
255 Bear Hill Rd.
Waltham, MA 02154
(617) 890-7055
Inquiry 996.

Tektronix, Inc.
P.O. Box 500, M/S 50-470
Beaverton, OR 97077
(503) 627-1497
Inquiry 991.

GemStone
A multiuser DBMS

C_Talk
A software-development
environment that has both C and
Smalltalk language features

Servio Logic Development Corp.
15025 Southwest Koll Pkwy., IA
Beaverton, OR 97006
(503) 644-4242
Inquiry 997.

CNS, Inc.
7090 Shady Oak Rd.
Eden Prairie, MN 55344
(612) 944-0170
Inquiry 992.
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IRIS
A database research prototype
Hewlett-Packard Laboratories
P.O. Box 10490
Palo Alto, CA 94303
(415) 857-4233
Inquiry 998.

KnowledgePro
An object-oriented language,
expert system, and hypertext
system
Knowledge Garden
473A Malden Bridge Rd.
Nassau, NY 12123
(518) 766-3000
Inquiry 999.
Labview 2.0
An icon-based graphical
programming language for
the Macintosh
National Instruments Corp.
12109 Technology Blvd.
Austin, TX 78727
(512) 250-9119
Inquiry 1000.
Layout
A software-development system
and hypertext product
Matrix Software Technology
Corp.
One Massachusetts Technology
Center
Harborside Dr.
Boston, MA 02128
(617) 567-0037
Inquiry 1001.
MacApp
A Macintosh applicationdevelopment framework
Apple Computer, Inc.
20525 Mariani Ave.
Cupertino, CA 95014
(408) 973-4831
Inquiry 1002.
Max2
OOPS board for ATs
International Meta Systems, Inc.
23844 Hawthorne Blvd.
Suite 200
Torrance, CA 90505
(213) 375-4700
Inquiry 1003.

Objective-C 4.0
The Objective C Compiler
ICpak 201 Graphical User
Interface
Objective-C Interpreter
The Stepstone Corp.
75 Glen Rd.
Sandy Hook, CT 06482
(203) 426-1875
Inquiry 1004.
Papillon
Traveling Software, Inc
18702 North Creek Pkwy.
Bothell, WA 98011
(206) 483-8088
Inquiry 1005.
Prograph
Apictorial dataflow language
TGS Systems, Inc.
1127 Barrington St.
Suite 19
Halifax, NS
Canada B3H 2P8
(902) 429-5642
Inquiry 1006.
Smalltalk/V
Smalltalk/V 286
Smalltalk/V MAC
Languages and development
environments
Digitalk, Inc.
9841 Airport Blvd.
Suite 604
Los Angeles, CA 90045
(213) 645-1082
Inquiry 1007.
Smalltalk-80
A development language and
environment
Cynergy
An interactive programming
environment for C+ +
Navigator
A graphical user interface
ParcPlace Systems, Inc.
2400 Geng Rd.
Palo Alto, CA 94303
(415) 859-1000
Inquiry 1008.

Circle 295 on Reader Service Card

SVS FORTRAN- 386
The Real World Solution
•Supports Intel 80287/80387 & Weitek Coprocessors
• 100% Royalty Free License on Developed Software
• Free DOS Support Library with Source Code
• Accesses up to 16 MRytes of Memory

• Source Level Symbolic Debugging
• Uses 32-bit Instructions

The C + + Compiler
Zortech, Inc.
366 Massachusetts Ave.
Suite 303
Arlington, MA 02174
(617) 646-6703
Inquiry 1009.
The Oregon C++ Software
Development Environment
Oregon Software, Inc.
6915 Southwest Macadam Ave.
Suite 200
Portland, OR 97219
(503) 245-2202
Inquiry 1010.
The Smalltalk Collection
A library of Smaldalk
applications and classes

Trellis/Owl
Aprogramming language and
development environment
Digital Equipment Corp.
Three Results Way
P.O. Box 1003
Marlborough, MA 01752
(508) 467-4806
Inquiry 1012.
Vbase
A database with integrated
languages
Ontologic, Inc.
47 Manning Rd.
Billerica, MA 01821
(508)667-2383
Inquiry 1013.

Put the full power of the 80386
into your programs. Using SVS
FORTRAN- 386 compiler &
Phar Lap's 386 Linker you can
break DOS's 16- bit instruction
and 640K memory limit. With
SVS you can cut a typical
program's run-time in half, while
using up to 16 Megabytes of
memory.

SupportingSeware Toots:
•Maintainability Analysis Tool
•Scitech Plotting Package
•Scitech Scientific Package
The Scientific Package includes
mathematical routines which are
compatible with the IBM Scientific
Library found on mainframe
computers. It also includes matrix
operations, Fast Fourier Transform
(FFT) and many statistical routines.

Prices:
SVS FORTRAN-386
$ 695
SVS PASCAL-386
$ 695
Phar Lap-386 ASM/L1NK $495
Scitech Scientific Package* $ 325
Scitech Plotting Package $ 325
Maintainability Analysis Tool $ 895
•with Source Code

For morc information call:

Knowledge Systems Corp.
2000 Regency Pk wy.
Suite 270
Cary, NC 27511
(919) 481-4000
Inquiry 1011.

1-800-346-5159
In CA call (415)960-5931

=
mwm
alImmn a/
-•••••l
VFW

Ifflif

11W
Science Applications
International Corporation
Camino Real. Suite C-31
Los Altos, California 94022

5150 El

Industrial Control Systems
Intelligent Terminals
Diskless Systems

Books and Literature
The Object- Oriented Programming, Systems, Languages and
Applications (00PSLA) '88 Conference Proceedings. The Association
of Computing Machinery ( 11 West 42nd St., New York, NY 10036).

For the IBM
PC, XT, AT, PS/2
and PC DOS' or MS DOS'

Shriver, Bruce. and Peter Wegner, eds. Research Directions in
Object- Oriented Programming. Cambridge, MA: The MIT Press,
1987.

SOLID STATE DISKETTE AND DRIVE EMULATORS

New Dual Disk Models

The Smalltalk/V Tutorial and Programming Handbook. Digitalk,
Inc. (9841 Airport Blvd., Suite 604, Los Angeles, CA 90045).

• NEW PCE/2 Dual disk model— up to 1.2MB of read only
EPROM memory Of 770K of EPROM as the primary " boot diskette with a secondary diskette with up to 770K of
SRAM of read/write memory.

Stroustrup, Bjarne. The C+ + Programming Language. Reading,
MA: Addison-Wesley, 1987.

• NEW PS/2 Dual disk model— up to 1.44MB of read only
EPROM memory as the primary " boot" diskette and a
secondary diskette with 128K of SRAM read/write memory.

Weiner, Richard S., and Lewis Pinson. Introduction to Object
Oriented Programming and C+ + . Reading, MA: Addison-Wesley,
1988.

ROMDISK PCE

Weiner, Richard S., and Lewis Pinson. Introduction to Object
Oriented Programming in Smalltalk. Reading, MA: Addison-Wesley,
1988.

• On- board EPROM programmer—simply copy a diskette to
program the EPROMs.

MODEL STANDARD FEATURES
• In- board and interchangeable Cassette models using
EPROM. Flash EPROM and SRAM technology.

•Two Autoboot modes. aFile ( read) and aProgramming mode—
automatic disk drive designation set-up during booting.
• Flash EPROM models are electrically eraseable. SRAM models
are battery backed. EPROM models are ultraviolet eraseable.
• List prices with memory ICs from $ 295. OEM prices and
models available OEM with or without memory ICs.

CURTIS, INC.
2837 North Fairview Ave. • St. Paul, MN 55113

612/631-9512

•
magNecare

Fax 612/631-9508

'IBM PC. XT AT PS/2 and PC DOS are trademarks of IBM. MS DOS oa trademark or MIcrusoft

é
Circle 72 on Reader Service Card

•
MARCH 1989 • BYTE

271

Seven great reasons
to join BIX.
The on-line service
for computing professionals
*Over 200 microcomputerrelated conferences:
Your BIX subscription connects you with
experts on Macintosh, IBM PC and
compatibles, the Apple II family, Amiga,
Atari, and UNIX machines. Join our OS/2
conference and learn about the new presentation manager.

*Microbytes daily— the award winning
on-line news service:
Get up-to-the-minute industry news and new
product information covering the IBM,
IBM-compatible, Apple Macintosh and
workstation markets.

*The full text of BYTE Magazine:
Each month BIX publishes the complete text
of BYTE available on-line before the magazine
is printed. Plus each issue since August 1988
is available for searching.

*Vendor support:
Hundreds of hardware vendors and software
publishers use BIX to support their products.
Get answers about new releases and tips on
how to use products.

*Software libraries:
Including libraries for PCs, Macs, Apple II,
Amiga and Atari. Join the " FromByte" area
to get listings from BYTE articles.

*Electronic mall:
BIX is the only service that offers binary mail
attachments. Now you can send spreadsheets,
pictures, word processing documents, or desktop publishing files. You can even use BIX mail
to distribute software updates.

*New menu interface:
The new BIX menus provide aconvenient
map of the system and include powerful
options like the BIX Index where you can
search all the BIX conferences. The Quick
Download option will collect all of your mail
messages and new conference messages and
send them to you saving valuable on-line time.

•
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What BIX costs: How you pay
One time registration fee: $39
Hourly Charges:
Off-Peak
Peak
(Your time
7PM-6AM
6AM-7PM
of access)
$11
$20
Charge to Visa, Mastercard, American
Express or ask about our corporate billing.
BIX Help Line
800/227-2983
603/924-7681 in New Hampshire

Join BIX right now:
Set your computer's telecommunications
program for full duplex, 8-bit characters, no
parity, 1stop bit. Call 800/336-0149 and ask
for your local Tymnet number. Dial Tymnet
and respond as follows:
Tymnet Prompt:
[x] [xx] or terminal identifier
login:
name:

You Enter
a
bix
new

After you register on-line you get the BIX
Main Menu and you can begin to explore the
exciting world of BIX.

EIX

One Phoenix Mill Lane, Peterborough, NH 03458

•

1-800-227-2983 • In NH ( 603) 924-7681

BIX

MARCH

CALENDAR

Display this month's
BIX activities:

MA
WEDNESDAY, 3/8
Michael Ward, Moderator, Libraries Conference; Computers in Libraries, 11 PM EST
(join libraries/cbix)
SUNDAY, 3/12
¡Larry Loeb, Editor, Mac Exchange; The Academic Mac ( Macs in colleges), 9PM EST
(join mac.novice/cbix)
TUESDAY, 3/14
Don Osgood, Consultant, Eagle Engineering, Inc.; The Workhorse AT, 9PM EST
(join ibm.at/cbix)
THURSDAY, 3/30
Gary Kendall, Group Moderator, Operating Systems; Large Databases, 11 PM EST
(join dbms/cbix)
Focus on Object-Oriented Programming
Follow-up discussions and code samples supporting this month's In- Depth section on object-oriented
programming (00P) will be held in the following
conferences:

Smalltalk Conference
(Language Group Menu)
Topic

Description

expert.forum
goodies

Experts discuss 00P Concepts
Smalltalk source code that can
be downloaded
Citations from journals about 00P
Applications programming in
object-oriented languages
News from the OOPSLA
Conference
Macintosh Smalltalk
implementations and applications
The new Smalltalk standard (aka
Virtual Image 3)
Visual Programming
Questions and answers for
novice Smalltalkers

literature
appprog
oopsla
mac st
st87
visprog
novice

NeXT Conference (Computers Group Menu)
prog
devl
soft
code

Discussion of software development
on the NeXT system
Third-party development on
the NeXT
Software components ( Mach,
NextStep, applications)
Source code for programs
and applications

Circle 450 on Reader Service Card

C.Plus.Plus Conference
(Language Group Menu)
compilers
tools
methods
oem
tech.help
philosophy
hacks
translators

A discussion of commercial C + +
compilers and their features
A discussion of C + + libraries, etc.
How should C + + be constructed?
Discussions with C + + vendors
The place to come with your
C + + problems
Discussions of C + +'smultiparadigmatic abilities
A place to put or discuss C + +
hacks, "tricks" or helpful hints
A discussion of C + + translators
and their features

OOD Conference (Object-Oriented Design)
(Language Group Menu)
define . object
languages
bibliography
oo.design

What is the actual definition of
an object?
What is 00P?
Object-Oriented literature in the
public domain
Object-Oriented Design methods

Object-Oriented Resources on the BIX
Vendor Support Group
The Whitewater Group • Knowledge Garden
Digitalk, Inc. • Zortech, Inc.

"IX

One Phoenix Mill Lane • Peterborough, NH 03458
1-800-227-2983 • In NH (603) 924-7681
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COVER STORY

BATTLE
OF THE
CHIPS
Frank Haves
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he 80286 processor is the
chip that not
so long ago
brought ATclass computers more power
than PC-compatible machines
had ever produced before. But
is it outmoded and obsolete
now? Has it beea replaced by
the 80386 and its low-speed
cousin, the 80386SX?
That's what Intel (which
designed all three chips and is
the exclusive manufacturer of
the latter two) has been suggesting ever since it introduced its new generation of
chips. After all, says Intel,
the 80386 clocks faster, addresses more memory, and
runs more software than the
80286.
But in recent months, two
other companies that make
80286 chips, Advanced Micro Devices and Harris Semiconductor, have been singing a different tune. Both companies
have speeded up the 80286 to what were previously 80386-only
speeds. Harris's fastest 80286 CPU runs at 20 MHz (faster
than the 80386SX and as fast as many 80386s). AMD's fastest
chip is a16-MHz 80286, but the company expects to be making
a20-MHz chip next year—and both AMD and Harris expect to
create a25-MHz version within ayear.
The two chip makers aren't alone in singing the praises of the
80286:
Gordon Campbell of Chips & Technologies says the 80286 is
"hands down the most effective in the industry." " We'll see a
10-year life cycle for the 80286, and almost 10 years of
growth," says Campbell.
Joel Jewitt of Everex says that "the demand for 80286 processors (the high-end ones) will remain strong," since their performance capabilities are comparable to the 80386, and their
price/performance ratio is much better.
Andrews Czernack of Zenith points out that low-power versions of the 80286 are perfect for portables.
Russ Werner of Microsoft says the 80286 is the least expensive chip with the power to run graphical interfaces and multitasking.
Larry Fortmiller of AST sees another perspective: " Buying
an 80386SX is apolitical decision, not atechnical one. People
are asking their DP managers for 80386 machines; the pressure
is on to get them, even when afast 80286 would probably be
more than adequate. The 80386SX lets amanager put an 80386
on the desks of people who don't really need the full power of
an 80386 but who think that they have to have the latest
hardware."
But while 80286 chip and clone makers fight to win back the
hearts and minds of users who want the very newest—and Intel
and 80386 clone makers fight to keep them to themselves—the
real advantages of each chip may be getting lost in the shuffle.
There are advantages to each CPU—and the newest isn't always
the best.

80286 versus 80386
Ironically, when an 80286
and an 80386 are running
DOS programs at the same
speed, they achieve roughly
the same performance. When
Intel first introduced the
80386, it ran substantially
faster than the 80286s that
were available at the time. But
with AMD's 16-MHz 80286
and Harris's 20-MHz chip,
the 80386 no longer has the
advantage that its wider registers once gave it. Either CPU
can run OS/2, as well as all
MS-DOS software.
But the two chips aren't
identical by any means. The
80386 can run all the software that the 80286 can, but
the converse isn't true. True
power users want the ability
to do real multitasking. Even
though there are versions of
Xenix and other multitasking operating systems for the 80286,
multitasking doesn't become really secure until the processor
is designed for it.
It is not an easy task to make the 80286 perform multitasking
or mode switching (moving between protected mode and unprotected mode). The mode is determined by the logic of one of
the processor pins when the processor is either powered up or
reset. The BIOS can specify the state, but you can change the
mode only by resetting the 80286. Jerry Pournelle describes the
process this way: " You have to clunk it over the head and knock
it out. When it's waking up—but before it realizes it's been reset—you shout: ' Stop! Stop! Don't reset! It's all a terrible
dream.'"
The 80386, on the other hand, is designed for simultaneously running multiple operating systems with multiple protectedmode virtual 8086s (for each MS-DOS process) and, at the
same time, areal-mode 80386. The 80386 processor handles
memory management far more efficiently and with greater
flexibility than the 80286 does.
These might seem like strong reasons to choose an 80386
machine. And they are, if you require efficient multiprocessing. But most application programs do not require the features
of the 80386 if they are run in the traditional PC manner, one at
atime.
According to both AMD and Harris, when you run atypical
application on an 80386, it's likely to be slower than on an
80286. Because of design differences between the two CPUs,
that may be true—in theory. But aBYTE Lab comparison of
computers built around both chips indicates that if there's adifference, it's very slight. A 20-MHz 80286 is just about the
same as a20-MHz 80386.

Is the battle
between the Intel 80286,
80386,
and 80386SX
just afamily feud?

Or does it make adifference
to you?

What Makes Fast Fast?
However, there are other factors besides CPU speed that can
affect how fast acomputer runs software. One is the speed of
memory—how many CPU wait states the RAM requires to
continued
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The 80386 Power Users
Ben Smith
T fyour plans include any'of the fol 1 lowing, you need an 80386 machine:
• Unix V/386, from Interactive (Santa
Monica, CA), and Locus, Microport,
and Xenix-386, from SCO ( Santa Cruz
Operations, Santa Cruz, CA). These all
require the Intel 80386 to run: They are
licenses of the Unix operating system
that have been specifically designed to
take advantage of the multitasking
strengths of the 80386. Each publisher
also offers either Merge 386 or VP/ix,
which are extensions to the operating
system that allow it to run multiple virtual 8086s with MS-DOS concurrently
with Unix. Unix is amultiuser operating system that provides for facilities
similar to aLAN's but without many of
the hardware expenses and hassles.
•Windows/386, from Microsoft (Bellevue, WA). The 80386 version of this
well-known DOS extender takes full
advantage of the 80386, offering true
multitasking. This product is as close to
Presentation Manager as you will get
without running OS/2.
• VM/386, from IGC ( Santa Clara,
CA). This is another, less graphically
oriented way of using the 80386 to run
concurrent DOS applications.
• DESQview 386, from Quarterdeck
(Santa Monica, CA), is the most popular
DOS extension for multiprocessing.
• Concurrent DOS 386, from Digital
Research (Monterey, CA), the originators of the CP/M operating system and
GEM. It lets you attach as many as nine
terminals to the 80386 machine. Each

terminal can be running aseparate DOS
product. This is actually multiuser,
multitasking DOS.
• PC-MOS/386, from The Software
Link (Atlanta, GA). This is another
multitasking DOS that uses special dot
(.) prefixed commands to manage the
tasks.
•Omniview, from Sunny Hill Software
(Seattle, WA). This one is especially
well suited to working with networks,
and it also takes advantage of the multitasking abilities of the 80386.
• Theos 386, from Theos Software
Corp. (Walnut Creek, CA). A completely different multiuser, multitasking operating system specially designed
for transaction processing and real-time
processing such as manufacturing/process control.
• Soft-ICE, from Nu- Mega Technologies (Nashua, NH). This debugger
runs the target application as one process in a virtual 8086 machine while
watching it from another process.
•Turbo Debugger virtual-mode operation. From the Borland (Scotts Valley,
CA) Turbo Professional developer's
packages, it has similar facilities to
those of Soft-ICE.
•Paradox 386, also from Borland. It is
the most popular of the application programs (as opposed to operating systems) that specifically use the 80386.
Paradox 386 was developed with Phar
Lap DOS-Extender ( see below) to take
advantage of the 80386's ability to address very large blocks of memory as
one continuous block. If more memory

keep up. A second is whether there's afloating-point unit (typically an 80287 or 80387 FPU) in the system.
Wait states slow down the CPU's ability to work: The processor must spend asignificant amount of time waiting to get data
or instructions from memory. Zero- wait- state machines are
available, but some computers using inexpensive RAM may
have two wait states or more. Other computers use acache to
cut the wait states to aminimum.
Curiously, the 80286 handles wait states slightly better than
the 80386—but both processors lose about 10 percent to 15 percent of their processor speed for every wait state required. For
example, a 20- MHz CPU with two wait states will run only
about as fast as a 16- MHz CPU with no wait states. It is clear
that the fewer wait states required, the faster the computer will
run.
While wait states slow aCPU down, afloating-point unit can
speed it up significantly—but only if the software being used
can make heavy use of the FPU for number crunching. This is
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is required than is physically available,
virtual memory automatically fills the
requirement. These 80386 memory
management features plus the 32-bit operation can improve an application's
performance by up to afactor of five on
the same computer.
• 386 DOS-Extender, from Phar Lap
(Cambridge, MA). This is aset of development and run-time tools that allow
MS-DOS applications to take advantage
of the 80386. Though Paradox 386 is
the best known of the products using
these tools, over one hundred other application programs use them.
In the general-use category, most
programs that need to include network
drivers use the 386 DOS- Extender to
overcome the 640K-byte limitation of
MS-DOS. Many minicomputer and
mainframe CAD/CAE programs have
been moved to 80386 machines. These
products include Anvil 5000PC from
Manufacturing & Consulting Services
(Irvine, CA); Work view 3000 from
View Logic Systems ( Marlborough,
MA); and Future Designer 386 from
Futurenet (Chatsworth, CA).
In addition, there are programs for
finite element analysis, linear programming, and, of interest to mathematicians, Mathematica 386, the phenomenal symbolic math modeling and
graphics program.
Ben Smith is a technical editor for
BYTE. You can reach him on BIX as
"bensmith."

where the 80386 has an advantage, and it's abig one: It can use
either an 80287 or an 80387 FPU; the 80286 is limited to an
80287.
Right now, there are no high-speed 80287s to match the fast
80286s from Harris and AMD. As aresult, an 80386 with an
80387 is significantly faster than an 80286 with an 80287. ( An
80386 with an 80287 shows no significant improvement over an
80286 with an 80287.) Although AMD has promised a faster
version of the 80287, it's not likely that you'll see it in computers before the end of this year.
The 80386 machines are typically much more expensive
than equivalent 80286 machines— by about 30 percent. But
while the 80386- based systems generally have a higher price
tag, they are also likely to come with faster hard disk drives,
I/O, and video. These features let software run at top speed.
You can get similarly high-speed hard disk drives and video
systems for an 80286- based system, but it's less likely that
continued
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Figure 1: The 80286 CPU architecture. Though there are provisions for many sophisticated inemory inanagement
and process-control features, the majority of applications only use the chip as afast and efficient 8086.

Figure 2: The 80386 CPU architecture. The only major difference between the 80386 and the 80386SX is the number
of lines in the internal physical address bus and in the external data bus.
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Battle
of the SXs
Michael E. Nadeau
ebating the pros and cons of the
80386SX CPU from the user's
point of view has been mostly an intellectual exercise. Until recently, the only
machine available was the Compaq 386s
(see " SX Appeal" by Jeff Holtzman in
the November 1988 BYTE). With more
systems being introduced, we are now
seeing the range of performance, price,
and configuration that other vendors
might offer.
BYTE has also looked at two other
80386SX machines: the Twinhead
Superset 490 Model A and the NCR
PC916sx. These units represent two
very different design philosophies. The
Superset 490 uses a standard motherboard design in a small- footprint box
with only four 16-bit expansion slots,
which mount horizontally. The NCR is
a backplane design in a full-size case
with six open slots (two 8-bit and four
16-bit). The price difference between
the machines is significant, too: $3399
for the Superset 490 and $5195 for the
PC916sx in base configurations.
Twinhead Superset 490
Our Superset 490 unit was apreproduction model, though Twinhead said it
was equivalent to the models that would
be shipping as of January. It runs at 16
MHz with zero wait states. Our unit
came with a 1.2- megabyte 5U- inch
floppy disk drive, a40- megabyte 28- ms
MiniScribe hard disk drive, the optional
80387SX math coprocessor, a 101-key
Qtronix keyboard, and 1 megabyte of
memory on the motherboard. Also standard are serial, parallel, and mouse
ports; athree-button mouse (which we
did not receive); aclock/calendar, and
Twinhead's Magic Combo graphics
card and driver. Magic Combo converts
a640- by 200-pixel color display into a
720- by 350-pixel mode that emulates
monochrome formats. It is supposedly
compatible with IBM MDA, CGA,
HGCA, and Plantronics standards.
The Superset 490 uses the Phoenix
Neat 286 BIOS with the P9 modification
for the 80386SX CPU. It also sports an
Eagle graphics BIOS that supports the
Magic Combo card. The main board
can hold up to 8megabytes of memory.
Performance is the story. We ran only
the low-level system benchmarks. On
the CPU index, the Superset 490 bettered the Compaq 386s ( 1.93 vs. 1.86)

278

BYTE • MARCH 1989

but was slower than the Dell 220 (2.72)
and the 16-MHz IBM PS/2 Model 70E61 (2.11). On the FPU index, it bested
the Dell 220 with its 80287 chip (4.91
vs. 1.73) but fell behind both the Compaq 386s and the Model 70 (5.03 and
5.50, respectively). (See table A.)

As table A shows, performance is
similar to the Superset 490, with ai.87
CPU index.

NCR PC916sx
The NCR unit bears a closer resemblance to ahigh-end 80386. It has more
expansion slots, abeefier power supply,
a 1.44- megabyte 31
/2
inch floppy disk
drive, VGA graphics, NCR's own
BIOS, and 1megabyte of 80-ns memory
on the processor board, which you can
expand up to 5megabytes. The remaining standard features are similar to
those on the Twinhead. The unit is also
speed-switchable between 8 and 16
MHz. The 80387SX math coprocessor
is an option.
The PC916sx actually has eight slots,
but one is taken by the 80386SX processor board and another by what NCR
calls a Personality Card, which integrates the disk controllers, serial and
parallel interfaces, and VGA card.
NCR has priced this system at $5199,
close to the Compaq 386s. This is a
computer for people who are willing to
pay for awell-known name and want all
their expansion opportunities open. In
fact, NCR calls its design Incremental
Workstation Architecture, which
means you can drop in an 80386 processor later if you need the extra power.

Where's the Beef?
On the surface, there seems little reason
to buy an 80386SX system. You can get
more powerful 80286 machines for less
and 80386 machines for slightly more.
However, if you have an eye toward running 32-bit software on a16-bit budget,
the SX might make sense.
With that in mind, Twinhead seems
to have the more reasonable approach.
The best-selling PCs are still the 80286based systems by awide margin. Twinhead and other like-minded vendors are
apparently hoping to siphon off sales
from the high- end 80286s with the
stripped- down 80386 computers. It
might work if the price difference between the 80386 and 80386SX CPUs
holds. After all, look what Henry Ford
did with his V-8 in 1932.
On the other hand, NCR seems to
have designed a computer that can be
configured to meet awide range of customers' needs. That flexibility comes at
aprice: Like the Compaq 386s, afully
configured PC916sx could easily cost
over $ 10,000. At that level, customers
have to ask themselves why they aren't
buying atrue 80386 system.
Michael E. Nadeau is associate managing editor for BYTE. He can be reached
on BIX as "miken."

Table A: Indexes of low-level performante benchmarks.

CPU index
FPU index
Disk index
Video index

Superset
490
80386SX
16 MHz

NCR
PC916sx
80386SX
16 MHz

Compaq
386s
80386SX
16 MHz

Dell
System 220
80286
20 MHz

1.93
4.91
1.45

1.87

1.86
5.03

2.72
1.73
1.40

1.17

1.11

1.78
1.87

5.50
1.55

2.02

1.93

N/A
1.34

IBM PS/2
Model 70-E61
80386
16 MHz
2.11

These indexes show performance relative to an IBM AT (where AT= 1) For details. see " Introducing the New
BYTE Benchmarks," June 1988 BYTE
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you'll find such high-performance features included as standard equipment.
The Review Update in the December 1988 BYTE (" Benchmarks at aGlance") summarizes the BYTE Lab's benchmark
results for several dozen computers we've tested. For the most
part, computers with the 80386 are faster overall than those
with the 80286—even when the processors run at the same
speed; this is probably because of the extra standard features of
the 80386 computers.
If you're in the market for aspeedy number cruncher, afast
80386 with an 80387 FPU is the fastest you can buy right now—
and for most of this year.
The 80386SX
What about the Intel 80386SX? That's the version of the 80386
that has a16-bit data bus like the 80286 (instead of the regular
80386's 32-bit data bus). Because the same amount of data is
being squeezed through anarrower doorway, it can't perform
at the level of an 80386—yet it's still almost as expensive as
one.
There are some discouraging facts about the 80386SX pro-

O

ur tests

of early 80386SX machines show that
afast-enough 80286 computer can
offer all the speed an 80386SX
machine has—and typically for a
much lower price.

cessor. First, it can't run any faster than 16 MHz. Intel plans to
work on faster versions, but only after it has filled the current
demand for the 16-MHz model and its supporting family of
chips.
AMD claims that the 80386SX is significantly slower than
an 80286. This is based on their comparison of the Compaq
386s computer to the Everex Step 286/16. Our tests of early
80386SX machines show that a fast-enough 80286 computer
can offer all the speed an 80386SX machine has—and typically
for amuch lower price. (See the text box " Battle of the SXs" on
page 278.)
The 80386SX is arelatively slow, relatively expensive CPU.
A math coprocessor makes a difference—but even with an
80387SX FPU, a16-MHz 80386SX is no faster than a20-MHz
80286 with a much slower 80287 FPU. In addition, several
clone makers have complained privately that 80386SX CPUs
are in very short supply (Intel is the only source of the chips);
this suggests that they won't be dropping much in price in the
near future.
What do you get for paying apremium price? Only one real
benefit: the ability to run 80386-based software. DESQview
386, Unix V/386, and special applications such as Borland's
Paradox 386 are all written specifically to take advantage of the
80386's special features, and to skirt the restrictions of the 16bit operating systems MS-DOS and OS/2. But your common,

Companies
Mentioned
NCR Corp.
Personal Computer Division
Dayton, OH 45479
(800) 544-3333
Inquiry 1105.

Twinhead International
Corp.
30 Chapin Rd., Bldg. K
P.O. Box 702
Pine Brook, NJ 07058
(201) 808-1688
Inquiry 1104.

everyday MS-DOS software doesn't take advantage of any of
the benefits of the 80386.
Back to the Future
Microsoft predicts that most IBM PC-compatible computers
will continue to run MS-DOS until at least 1990, when there
will finally be asignificant number of programs for OS/2. An
80386 version of OS/2 isn't likely to arrive until 1990 or 1991,
and even then, most OS/2 software will still run on 80286based machines.
On the other hand, if you are buying for the long-term future,
there is no question that the 32-bit operating systems and applications will have alonger shelf life. The new thrust of applications development is for Unix V/386 and for the eventual 32-bit
version of OS/2. Even now, Intel is working on the 80486
(though it is rumored to be just an incremental step from the
80386).
If you want to use software and operating systems that have
been written specifically for the 80386 (see the textbox " The
80386 Power Users" on page 276), the 80386SX may offer
some hardware savings as long as the 32-bit SIMMS remain a
valuable commodity. Or, if you use software that might gain
some efficiency from the 80386 (e.g., if you need raw numbercrunching power), the ability to use the 80387 math coprocessor would make an 80386 aworthwhile investment. In such
acase, even if you are not running an 80386 operating system,
an 80386-based computer may still be your best bet at the present time.
Test your software on both 80286 and 80386 machines before buying. You'll pay apremium for an 80386; make sure you
get the additional performance you're paying for. The 80386
may be sexy, but that's not agood enough reason for buying an
80386-based machine.
Finally, if your main consideration is to continue to run the
software you run now, let price and performance be your
guide. Your best bet is probably an 80286 machine—but make
sure that the typically lower prices of 80286 machines don't
saddle you with aslow hard disk drive, slow memory, or aslow
video system.
No, the 80286 isn't dead. Until prices come down and performance improves on the 80386 family, the 80286 is still the
CPU of choice in the price/performance arena. The 80386 has
an advantage only if it's using an 80387 coprocessor or if you
want to use software that depends on the 80386's instructions.
For the next year at least, the 80286 will still give you far more
bang for your buck. •
Frank Hayes is aBYTE associate news editor based in San Francisco. He can be reached on BIX as "frankhayes."
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MODEM $9999
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THE HIGHEST PERFORMANCE
BOARD IN THE 386 WORLD
A STATE- OF-THE ART DESIGN FROM
AMERICAN MEGATRENDS INC. U.S.A.

SPECIFICATIONS

KAOTEC 80386-20 SYSTEM

mown

•64KB CACHE
MEMORY

MAX2400

•INTEL 32 BIT 80386-20MHz

STATE-OF-THE-ART FEATURES OF THE MAX 2400

CPU
•128K ROM(AMI BIOS • EGA

• Ilayes t'ompatible
•Transmits and receives at 2400,1200, or 300 bps with automatic bit selection
•Advanced adaptive equalization and signal filtering technology for superior performance

BIOS)
•SOCKET FOR 80387 CO-

and compatibility with other modems

PROCESSOR

• Signal compatibilty with Bell 103, 212A, and CCITT V22 bis modems

•20MHz SYSTEM CLOCK

•Automatic RS- 232 signal reconfiguration permits use of most cables

•SYSTEM CLOCK SWITCH

•Asynchronous/synchronous operation
•Automatic connection and tone sensing
•Tone or pulse dialing

BY KEYBOARD ( AMICLK
FOR EUROPEAN KEYBOARD PROGRAM)

•Auto-dial and Auto- answer modes

TA- 8000 386-20 MINITOWER CASE

•Automatic self test confirms system readiness on power up
•Call progress monitoring and tone indicators
• I.6D status indicators and slide volume control
• Includes modem, power supply, modular telephone cable and user's guide

•6 EXPANSION SLOTS:

TR-8001 DESKTOP

1x32, 4x16,1x8
•OPTION 2MB/8MB RAM

TO ORDER, CALL 1-800-626-6343

_

'•••

IF YOU THINK THIS PRICE IS RIGHT, ASK FOR A CATALOG

ANDED TO 10MB/16MB BY
BACK

COPPER ELECTRONICS, INC.
4200 Produce Rd.
E
iadirecrd
,
Louisville, KY 40218

=14

BOARD CAN BE EXPINSTALLING 8MB PIGGY

OF OUR FULL LINE OF COMPUTER PRODUCTS

FAX #: 502-968-0449

•8 LAYERS P.C.B.

•AMI BIOS- 386 BUILT- INSET- UP 8. DIAGNOSTICS
•PERFORMANCE NORTON
SI23.0 LAMARK TEST
30M Hz
•32 BIT ROM BIOS FASTER

PX-118B

THAN SHADOW RAM
•DALLAS SEMICONDUCTOR
REAL TIME CLOCK

KAOTEC 80286-16 SYSTEM

Our NEW AUTO

MODEMs

DS- 1287A; WITH AN
INTERNAL ENERGY
SOURCE POWER DURABLE
OVER 10 YEARS
(MAINTAINS AN ACCURACY

2400bps, 1200bps

OF 1 MINUTE PER MONTH

Stand alone, pc card

AT 25°C)
•EMS DRIVER AVAILABLE

with MNP modem

BY SOFTWARE OF AMI
SEEMS

•AMD 80286-10/80286-12
MICRO- PROCESSOR
•6MHZ, 8MHZ, 10MHZ or

TA- 6001 DESKTOP

tSt WILL BE NEW
9600bps
X.25, X.32

12MHZ SYSTEM CLOCK

TA- 6002 SL)MCASE

WITH LED INDICATOR
•SOFTKEY SELECTABLE
SYSTEM CLOCK
•HARDWARE RESET

modem

JUMPER
•512K/640K/1024K/2048K/

PAD

4096K BYTES RANDOMACCESS MEMORY ( RAM)
•DALLAS SEMICONDUCTOR

NEW 80386-SX mainboard

REALTIME CLOCK
DS- 1287A WITH AN

P9 daughter board & NEAT set

INTERNAL ENERGY

other mainboards.

SOURCE POWER DURABLE
OVER 10 YEARS ( MAIN-

WELCOME OEM,any form
COLLABORATION or a
TAIWAN DISTRIBUTOR
& systems.

mNp is aregistered

TAINS AN ACCURACY OF
1 MINUTE PER MONTH
AT 25°C)

for your components

trademark of Ma recoin Ira

HWA HSIN ELECTRONIC CO., LTD.
=oe"

ASTA ELECTRONIC SYSTEMS CORP.
ROOM 1000, NO. 432, KEELUNG RD.,
SEC. 1, TAIPEI 10548, TAIWAN, R.O.C.
TEL: 886-2-7551657 ( rep.)
FAX: 886-2-7071338
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Brett Glass

CACHING IN ON
MEMORY S
YSTEMS
Small amounts
of fast RAM boost
system performance

RAM in between CPU reads and writes.)
The time that it takes for aRAM to return data after it is " asked for it" (i.e.,
after you send it an address and any
needed control signals) is called the
RAM's access time. Table 1shows alist
of common microprocessor chips, along
with the maximum access times their
RAM chips must have if wait states are to
be avoided.

MHz 80386 system. Most manufacturers, however, use acache.

The Locality Principle
Caches work because of aphenomenon
known as the locality principle, which
states that avon Neumann CPU (i.e., one
that executes instructions sequentially)
tends to access the same memory locacache \ '
kash\ n. (F, fr. cacher to press,
tions over and over again. In situations
hide. .
1a: ahiding place esp. for conwhere speed counts, like tight loops, the
cealing and preserving provisions or imCPU will repeatedly fetch and execute
Keeping Pace with CPU Speeds
plements b: asecure place of storage 2:
the same instructions. In addition, the
As you can see, the more powerful the
something hidden or stored in acache
CPU is likely to use many of the same
microprocessor, the faster the RAM
—Webster's Ninth New
memory locations, like counters and
needs to be to let it operate at full capacCollegiate Dictionary
ity. And while RAM speeds have conpointers, repeatedly. Thus, if each memory object that the CPU accesses is saved
tinued to increase over time, they have
hese days, it is increasingly difin fast RAM for immediate reuse, there
not kept pace with CPU speeds.
ficult to find a high-end comis ahigh probability that you'll save time
In 1977, atypical static RAM chip had
puter system that does not use a
on the next access.
an access time of 250 ns, while the most
cache—asmall amount of highIn essence, a cache works just this
common DRAMs had an access time of
speed memory that holds recently acway. When the CPU needs data from
450 ns. As of January, these figures have
cessed data to boost performance. In this
memory, the cache circuitry checks to
installment of Under the Hood, I'll exdecreased to 30 to 45 ns for amoderately
priced SRAM chip and 80 to 100 ns for a see if the information is already in the
plain the inner workings of these highcache. If it is, the memory system can
typical DRAM chip. This decrease in
performance memory systems.
read the data very quickly and deliver it
access time is more than afactor-of-5imto the CPU with no delay. This situation
provement, but still not enough to satisfy
CPUs Accelerate
is called acache hit. However, if the rethe current crop of data-hungry CPUs.
Since the beginning of the microcomquired data is not in the cache, the system
What to do?
puter industry, chip makers have raced
requires an access to slower memory.
The designer could use only fast
to make their processors run faster and
This situation is called acache miss, and
SRAM chips, but the resulting system
faster. In the days of the S-100 bus and
the microprocessor usually incurs afew
might be too costly for all but the most
CP/M-based microcomputers, you had
wait states.
well-heeled customers. Dell Computer,
prestige if you owned asystem in which
Data retrieved during a cache miss,
the Z80 microprocessor ran flat out at a the only IBM PC-compatible company to
however, is also written into the cache's
try this approach, dropped its SRAMblazing clock speed of 4 MHz. At that
faster memory, so that if the computer
only Model 300 last year.
speed, the Z80 needed to get information
accesses the same location again (i.e., if
Alternatively, the designer could use
back from RAM roughly 200 nanosecthe locality principle holds), there will
only the less expensive DRAM chips and
onds—billionths of a second—after it
be no delay the second time around.
rely on special circuit design tricks like
asked for it. If the RAM couldn't deliver
interleaving, page mode, nibble mode,
the data in that amount of time—and in
Associativity—Finding Data
and static column mode to make these
some systems it couldn't—the comin the Cache
RAMs operate at top speed. (For more
puter's circuitry would have to make the
In order for acache to speed up memory
information on these trade-offs, see
CPU wait until the data was ready, which
accesses, it has to be able to find the data
"Keeping Up with the CPU" by Mark L.
is called await state.
Van Name in BYTE's Fall 1988 IBM the CPU needs—and find it fast. How
Another system of that era, the Apple
does acache organize the data it saves so
Special Edition.)
II, clocked its 6502 CPU at slightly more
it can get to it quickly? The answer deSome manufacturers—Cheetah in parthan 1MHz, and it needed to get the data
pends on the associativity of the cache.
ticular—claim that aclever DRAM deback from RAM within 600 ns. (This
The simplest sort of cache to undersign using page mode is sufficient to
was slow enough that there was actually
continued
meet even the grueling demands of a33time for the video circuitry to access the

T
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stand, though the hardest to implement,
is called afully associative cache (
see
figure 1). This sort of cache simply remembers the most recent data accessed—as much as it has room for. That

is, if there are n locations in the cache,
the cache always holds the contents of the
last nmemory locations accessed by the
CPU. When a cache miss occurs, the
cache circuitry picks a location in the

Table 1: Speeds of common microprocessors. The last column shows how fast
RAM chips must be to allow zero wait states in areal-world design. Within
microprocessor families, this number is roughly inversely proportional to clock
speed.
Microprocessor
Synertek 6502
Zilog Z80
Intel 8088
Intel 80286

Intel 80386

Motorola 68000
Motorola 68030

Clock speed
(MHz)

Access time required for
zero wait states ( ns)

1
4
4.77
8
10
12
16
20
25
8
10
16.67
20

500
200
450

120
100
80
60
50
40
200
150
60 1
50

'Timings are tor synchronous cycles

Data RAM

Content-Addressable RAM

Cached data

Complete memory address

Cached data

Complete memory address

Cached data

Complete memory address

Cached data

Complete memory address

• • •

•••

Cached data

Complete memory address

Cached data

Complete memory address

Cached data

Complete memory address

Cached data

Complete memory address

Data I/O

(Matching address)

Address in

Figure 1: Afully associative cache consists of abank of data RAM and acontentaddressable RAM containing the address where each data item came from. When
each memory access occurs, the content-addressable memory is searched for the
address of the required data. If it's found, the corresponding location in the data
RAM can be used to complete the access. Since content-addressable memory is
complex and expensive, fully associative caches are rare.
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cache memory, loads it with the data
that's retrieved from slower main memory (the part of RAM that isn't in the
cache), and records the fact that the data
is there.
This sort of cache is called fully associative because any location in the cache
can be associated with (i.e., can hold the
data from) any location in main memory.
In practice, however, few computer
systems use fully associative caches.
Why? In order to determine whether ahit
or amiss has occurred, the cache logic
must be able to check every single location in the cache to see if it contains the
needed data—and complete this arduous
task in avery short time (typically, 10 ns
or less).
Set-Associative Cache
While it's possible to design circuitry
that checks every location in the cache,
it's usually more economical to restrict
the number of places where the data from
aparticular memory location can go so
there are fewer locations to check. Such a
cache is called a set-associative cache
(see figure 2) because there is alimited
set of places in the cache where the data
from aparticular main memory address
can be saved.
In atypical set-associative cache, each
memory location can be associated with
klocations in the cache, where kis an integer (usually a power of 2). This is
called ak-way associative cache. Many
PC-compatible computers, for instance,
use the Intel 82385 cache controller,
which can implement atwo-way associative cache (
k = 2).
Direct-Mapped Cache
A cache that can store the contents of a
particular memory address in only asingle place in cache memory (i.e., aoneway associative cache) is called adirectmapped cache.
A direct-mapped cache is the simplest,
least expensive, and potentially fastest
type of cache. Why? Because, instead of
searching the cache to see where the
needed information might be, all the
cache circuit needs to do is check to see if
asingle location has the right data in it.
Let's suppose, for instance, that a
cache has 8192, or 2', words of fast
memory in it. Each cache location can
then be addressed by a unique 13-bit
number. If we associate each address in
the cache with all the addresses in main
memory whose lower 13 bits are the
same, no calculations are needed to determine where to look for the cached
data. The hit-or-miss decision is reduced
to a single comparison operation, in
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which the remaining bits of the main
memory address are compared to the
upper bits of the address from which the
cache data came. This direct mapping
saves both time and circuitry, and thus is
the most commonly used method.
Performance and Associativity
You might think that adirect-mapped or
set-associative cache would not perform
as well as afully associative cache, since

there is always achance that the microprocessor could simultaneously use code
and data areas with the same least significant bits. In fact, however, the probability of this happening is lower than you
might think.
Most microcomputers use, at most, a
two-way associative cache. And some of
the most economical speedup cards for
PC-class machines, which replace the
continued

Back,
by popular
demand.
Just afew years ago, illegal hunting
and encroaching civilization had all but
destroyed the alligator population in the
south. They were added to the official
list of endangered species in the United
States.
Now alligators have made a
comeback.

MSBs of address
MSBs of address
.
.
.
.

MSBs of address
MSBs of address

Cached datum 1

Cached datum 1

Cached datum 2

Cached datum 2

.
.
.

.
.
.

Cached datum N

Cached datum N

Conservationists
intent on preserving this
legendary reptile helped the
alligator get back on its feet.
Once again some southern
swamps and marshes are
teeming with alligators.
With wise
conservation policies,
other endangered
species have also made
comebacks ... the
cougar, gray whale,
Pacific walrus, wood
duck, to name afew.
If you want to help
save our endangered
species, join the National
Wildlife Federation,
Department 106, 1412
16th Street, NW,
Washington, DC
20036.

Figure 2: In atwo-way associative cache, the least significant bits of the memory
address select aset of two cache locations. Each location has a "tag" that contains
the most significant bits of the main memory address whose contents are stored there.
Only two comparators (i.e., logic circuits that compare numbers) are necessary to
determine if one of the locations contains the needed data. A direct-mapped cache is
similar, but it has only one comparator, one column of tag RAM, and one column of
data RAM. Afour-way associative cache would have four of each.
MARCH 1989 • BYTE
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8088 microprocessor with a faster
80286, gain massive performance improvements by using a small directmapped cache between the 80286 and the
8-bit PC memory.
A direct-mapped cache can be easily
implemented without arelatively expensive cache controller like the Intel 82385.
In fact, it often pays to use a directmapped cache and more cache memory
instead of a two-way associative cache
controller and less memory. (This is the
approach taken by the Everex Step PC
compatibles, among others.)
Table 2, from Intel's 80386 Hardware
Reference Manual, shows some actual
empirical data on cache performance. It
shows hit rates—the percentage of accesses that produce cache hits—for cache
configurations in which the cache size,
associativity, and line size (i.e., the size
of each location in the cache) vary. At a
hit rate of 93 percent, which is the maximum shown in the chart, asystem with
DRAM will perform only 7 percent
slower than if SRAM was used for the
entire system memory.
Replacement Strategies
Once asystem with acache is running, it
doesn't take long before each location in
the cache holds data from somewhere in
main memory. The question then arises:
When acache miss occurs, which location in the cache will be mapped to anew
place in main memory to accommodate
the new data? In adirect-mapped cache,

w

hen the

CPU writes to a
memory location in a
cached system, we must
make sure that both the
cache and main
memory are updated.

each main memory location can map to
only one place in the cache, so this is not
an issue. However, in aset-associative or
fully associative cache, achoice must be
made, and the algorithm used to make
the decision is called the cache's replacement strategy.
In an ideal universe, the cache would
be prescient: It would know exactly
which memory locations the CPU was
going to access. It could free the slot in
the cache that corresponds to the location
that would not be reused for the longest
time. When computer scientists talk
about this ideal strategy, they give it the
name OPT, for optimal. All evaluations
of feasible strategies are based on this de-

Table 2: The hit rates for different cache configurations with the 80386
microprocessor. Line size is more important than associativity in determining
performance for each cache size.
Cache configuration
Size
(bytes)

284

Associativity

Cache performance

Line size
(bytes)

Hit rate
(%)

Performance ratio over
noncached DRAM

1K

Direct-mapped

4

41

091

8K

Direct-mapped

4

73

1.25

16K

Direct- mapped

4

81

135

32K

Direct- mapped

4

86

138

32K

Two-way

4

87

1.39

32K

Direct-mapped

8

91

1.41

64K

Direct-mapped

4

88

1.39

64K

Two-way

4

89

140

64K

Four-way

4

89

1.40

64K

Direct- mapped

8

92

1.42

64K

Two-way

8

93

1.42

128K

Direct- mapped

4

89

1.39

128K

Two-way

4

89

140

128K

Direct-mapped

8

93

1.42
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sirable but unattainable goal.
In the real world, several strategies are
possible. The simplest, and perhaps the
most obvious, is called random replacement (
RAND). In this scheme, at random, the cache simply picks alocation to
replace. It's common for a system that
uses this overly simple strategy to throw
away useful data.
More common in real-life systems is a
strategy called least recently used, or
LRU. Given the choice between several
slots in cache memory, the cache logic
picks the one that the CPU has read or
written least recently.
LRU turns out to be amuch better replacement strategy than RAND. Why?
A good way to understand this is to observe that if time were reversed, the least
recently used location would become the
one read again. In this kind of cache,
each write incurs the same speed penalty
as a cache miss, and the processor is
slowed down accordingly— in other
words, LRU would become OPT. Now,
even though we can't run time backward,
we know by the locality principle that accesses to amemory location tend to occur
in bunches. It's therefore agood bet that
LRU will guess correctly about which locations are to be used in the future.
Updating Main Memory
When the CPU writes to amemory location in acached system, we need to make
sure that both the cache and main memory are updated. There are three commonly used strategies for doing this: a
write-through cache, acache with posted
writes, and a write-back cache. In a
write-through cache, the simplest kind,
each CPU write goes both to main memory and into the cache (so it will be available if it is read again). In this kind of
cache, each write incurs the same speed
penalty as acache miss, and the processor is slowed down accordingly.
Some or all of this delay can be eliminated if the cache implements posted
writes. In aposted write, the data goes to
cache memory right away, and the CPU
"thinks" the write has completed before
the information actually reaches main
memory. (The term posted comes from
the same root as postage and post office,
and it means somewhat the same thing.
The cache circuitry tells the CPU that the
write is complete once the data is on its
way—in the mail, as it were—to main
memory.) Execution continues, and the
CPU doesn't wait unless it needs to access main memory soon thereafter. A
separate- state machine— part of the
memory circuit—completes the write
cycle after the CPU has moved on.
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Even better results can be obtained
with awrite-back cache. In this scheme,
most CPU writes go solely to the cache.
Main memory is updated only when the
cached location has been written and is
then replaced by the replacement strategy. A " dirty bit," associated with each
location in the cache, is used by the cache
circuit to determine if main memory
needs to be updated. The Everex Step
PC-compatible computers were the first
to implement a write-back cache, but
others in the industry are likely to follow
suit.

Table 3: How some high-performance 80386 machines implement their
caches. All but two use the Intel 82385 cache controller.
Computer

Cache architecture

ALR FlexCache 20386
ALR FlexCache 25386

82385 cache controller (32K bytes)
Extended emulation— proprietary hardware emulation of
82385 cache controller with added features (64K bytes)
82385 cache controller (32K bytes) and concurrent I/O (flex
architecture)
82385 cache controller (32K bytes)-20 MHz—and
interleaved RAM
Proprietary write- back direct-mapped cache (64K to 256K
bytes)
82385 cache controller (64K bytes)-25 MHz

Compaq 386/20, 25
Dell System 310
Everex Step 386/25

Cache Coherence and Snooping
IBM PS/2 Model 70
It stands to reason that, in order to work
correctly, a cache must ensure that its
copy of the data in main memory corresponds to the actual contents. This is
ing an opportunity for the design to use
called coherence. Coherence is easy to
nibble mode to fill the cache quickly).
achieve if the CPU is the only entity that
The Intel 80386 does not have an internal
can ever change the contents of memory.
cache, though it does attempt to prefetch
However, in systems with peripherals
instructions before it needs them.
that perform direct memory access
The speed contest in the microproces(DMA), the cache needs to find out when
sor world shows no sign of slacking off,
a main memory location has been
and we will most likely see CPUs from
changed by something other than the
Intel and virtually all other manufacCPU— a peripheral, for instance— so
turers with on-chip caches. However,
that it knows its copy might no longer be
since real estate on microprocessor chips
valid.
is extremely tight, these caches will not
By the same token, if acache impleobviate the need for external caches. In
ments posted writes or awrite-back stratfact, external caches will most likely
egy, it must ensure that a DMA device
need to be specially designed to effigets the correct data rather than an obsociently handle requests from the on-chip
lete value from main memory.
cache controllers.
The process in which acache watches
to see how peripherals are accessing
Cache Problems
memory is called snooping. Ideally,
While caches usually provide significant
snooping should be able to occur concurimprovements in memory system perforrently with other cache operations. Virmance, they sometimes fail to work as
tually all cache controllers— including
well as they should—most often because
the 82385— implement this function.
In the 82385, awrite-through cache, a the basic assumption of locality is violated. For instance, a simple linear
DMA write to amain memory location
search algorithm, which scans alarge exinvalidates the cache's copy of the data in
panse of memory for a particular patthat location The write-back cache in the
tern, can wipe out some or all of the useEverex Step computers operates even
ful data in acache.
more efficiently. The cache controller
Multitasking systems may switch beactually accepts the data from the DMA
tween many contexts, each accessing a
device, keeping the cache data valid.
different set of code and data. One parSimilarly, when a DMA device reads
ticular danger in multitasking systems is
memory, Everex's cache can supply data
thrashing. Thrashing occurs when a
directly to the device without delay.
cache location is reloaded repeatedly because two or more processes happen to
Internal Microprocessor Caches
use memory locations that map to that
The Motorola 68030 and Texas Instruments TMS 34010 microprocessors conslot.
There's no foolproof way to avoid the
tain built-in caches. The Motorola chip
has a 256-byte instruction cache and a problem of thrashing, though large
caches and set-associative caches are less
256-byte data cache, while the TI chip
prone to thrashing than smaller and dihas only a 256-byte instruction cache.
rect-mapped ones. However, even in the
All these caches are direct-mapped, and
worst cases, there is likely to be some lothe instruction caches are loaded in
cality of reference and hence some benebursts of four 32-bit longwords (provid-

fit from the use of the cache.
Intensive I/O may also cause inefficiencies in certain cache designs. The
Intel 82385, for instance, invalidates
cache entries whenever DMA occurs to a
location in the cache. Thus, I/O operations may flush the very locations that
the CPU will shortly be accessing. The
usual solution to this problem is to update
the cache rather than to invalidate the
entry.
Finally, it's possible for code and data
to compete for the same areas of the
cache. Many systems avoid this by having two caches—one for code and one for
data. As mentioned earlier, the Motorola
68030 uses this scheme for its internal
cache.
Cache Results
Despite a few potential pitfalls, caches
have proven to be a highly effective
means to maximize memory system performance. Once the exclusive province
of mainframe computers, caches are now
an important part of most high-end designs (see table 3). We can expect that
more and more designers will increase
performance by putting acache controller under the hood. •
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ZSAM provides
speedy, keyed-file
access to those
mega- databases

1

'
ve spent the last two articles describing routines for the B- tree
database system that I dubbed
ZSAM. But apile of routines is just
apile of routines until you actually put
them to some use; knowing how to
search aB-tree for its morder successor
doesn't build aclient database system.
You can't just sit down at the keyboard
and begin typing in raw data. First you
have to take aserious look at how you're
going to structure your database. This
means you've got to ask yourself questions like " What information do Ireally
need to keep on file?" and " How do I
want to access the information? By ZIP
code? By the customer's last name?"
Once you've determined the structure of
your database and how it's to be accessed, you can then decide what your
data files will look like, how many key
files you'll need, and how the keys in the
key files will be constructed.
This month, I'll present acouple of examples of ZSAM database applications.
I'll show you how to pull together all the
algorithms Cut Ihave described in the
last two columns into aworking application. First, you'll want to read through
the text box " The C Interface" on page
292; it gives adetailed description of the
ZSAM library functions. You'll need to
refer to this text box throughout the rest
of the article.
Example Database 1:
A Bibliography
Ithought of this first application some
time ago, when Iwanted away to computerize BYTE's annual index. Most of
all, Iwanted to be able to rapidly locate
ILLUSTRATION: PAUL FISCH 0 1989

all BYTE articles on any particular topic.
Ididn't need the article's entire text in
the database—just its title, issue date,
and page number. Idecided that it would
also be nice to keep track of authors in
case Ineeded to find out who had done
articles on atopic.
Figure 1is an outline of the database
structure that Icame up with. As you can
see, the database consists of four key
files and four data files:
•The master key file (MASTER.KEY)
consists of 7-byte-wide keys that point to
arecord in MASTER.DAT. Records in
MASTER.DAT hold the titles of the
BYTE articles and a key, constructed
from the concatenation of the article's
date (4 bytes, YYMM format), its page
number (2bytes), and acounter ( 1byte).
This counter, also known as an enumeration byte, is ameans of resolving the conflict that would occur if two articles were
to start on the same page and map to the
same key in MASTER.KEY.

For an example of using the counter
byte, the first article encountered has a
key like " YYMMPPO," and the second
has akey like " YYMMPP I ." Each character position represents abyte. YYMM
represents the ASCII numerals for year
and month; any necessary zeros are prepended. PP represents the page number
in 16-bit binary, with each byte swapped
and the most significant byte first. The
keys are therefore stored in the tree in ascending page-number order. The last
digit is asingle binary byte representing
decimal 0to decimal 256.
Building this key is only alittle tricky.
When you enter anew article in the database, the application program builds the
key in the form " YYMMPPO" and uses
ZSAM functions to search for that key in
the file. If ZSAM doesn't find the key,
the application program can insert the
new key into the key file. But if ZSAM
does find an existing duplicate key, the
program must increment the counter byte
continued
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The C Interface
Z

SAM is aB-tree file management
system written in 8088 assembly
language and interfaced to Borland's
Turbo C (although it shouldn't be difficult to attach it to other C compilers—or
other high-level languages, for that
matter).
ZSAM provides all the routines I've
described in this series of articles. I've
also thrown in some additional C code
for creating, opening, and closing
ZSAM files.
You call ZSAM routines via C functions, which in turn call the assembly
language library. Ithink it's worth
pointing out that the assembly language
library does not perform file I/O directly. Since file I/O is already provided in
the C run-time library, I've written the
ZSAM assembly language routines so
that they turn around and call C library
functions to perform file reads and
writes. The result is C functions calling
assembly language functions calling C
library functions.
Here is alist of the routines provided
by the ZSAM interface code:
ZOPENK ( FNAME, KFNUM )
char * FNAME;
unsigned int KFNUM;
Opens key file FNAME and associates
it with number KFNUM. ZOPENK( )
creates a node buffer and allocates
space for the key file's header information. When you write a program that
uses ZSAM, you define two constants;
one indicates the maximum number of
key files that you can open simultaneously, and the other indicates the
maximum number of data files that you
can open simultaneously. These constants serve to define the size of arrays
of pointers to the key- and data-file
header information. KFNUM is actually an index into the arrays; think of
KFNUM as afile handle.
ZCLOSEK ( DFNUM)
unsigned int DFNUM;
Closes the key file associated with
KFNUM. ZCLOSEK( ) updates the
key file's header information. Thus,
you must call ZCLOSEK( ) for any

Finally, since ZSAM permits keys of
up to 64 bytes, you can do hierarchical
sorting. Say you're building an accounting system and you'd like to be able to
generate a report showing transactions
292

BYTE • MARCH 1989

open key files before terminating your
program. Remember, the header information includes data like the file's root
sector. If you've opened akey file and
added keys that have caused the B-tree
to grow, you have to update the header
information before you close the file, or
the identity of the new root sector will
be lost.
ZOPEND ( FNAME, DFNUM)
char * FNAKE;
unsigned int DFNUM;
This routine is the data-file counterpart
to ZOPENK( ). The data file FNAME
is opened and associated with DFNUM.
ZOPEND( ) creates adata-record buffer and allocates space for the data file's
header information.
int ZCLOSED ( DFNUM)
unsigned int DFNUM;
Closes data file DFNUM. As with
ZCLOSEK( ), any data file that you
have opened using ZOPEND( ) must be
closed with ZCLOSED( ) before your
program terminates.
int ZREWINDK(KFNUM)
unsigned int KFNUM;
Rewinds key file KFNUM.
int ZREADKR ( KFNUM, DFNUM, KEY, FtEC )
unsigned int KFNUM,DFNUM;
char * KEY , *REC ;
Read keyed record. KEY is apointer to
acharacter string containing the target
key. If the target is found in file
KFNUM, the data pointer associated
with that key is assumed to point to a
data record in DFNUM. ZREADKR( )
reads that data record and copies its contents into the character array that REC
points to. (This routine uses the algorithm described in SEEIC_KEY.)
int ZFtEADNKR(KFNUM,DFNUM,
KEY , REC )
unsigned int KFNUM,DFNUM;
char * KEY , *REC ;
Read next keyed record. This routine
positions the internal pointers of file
KFNUM to the current key's morder
successor (which becomes the new cur-

sorted first by account number and next
by date. You just create akey file whose
keys are composed of the account number with the transaction date appended
and afinal count byte (or word) tacked

rent key). The new current key is copied
into the character array that KEY points
to, and its associated data record (from
DFNUM) is copied into the character
array that REC points to. If DFNUM is
acomplex file, ZREADNKR( ) returns
the head of the record set and leaves the
data file's internal pointers set to the
head record. (This uses the algorithm
described in SEEK_NEXT_KEY.)
int ZREADNDR ( DFNUM FtEC )
unsigned int DFNUM;
char *REC;
Read next data record. DFNUM must
be acomplex data file. DFNUM's internal pointers are moved to the next
record (in the current record set); this
record is copied into the character array
that REC points to. (This uses the algorithm described in READ_NEXT_
RECORD.)
int ZCREATKR(KFNUM,DFNUM,
KEY , REC )
unsigned int KFNUM , DFNUM ;
char *KEY , *REC ;
Create keyed record. The key string
that's pointed to by KEY is added to
KFNUM. REC points to a character
array that holds the record to be associated with KEY. REC's contents are
added to DFNUM, and adata pointer to
this new record is attached to the new
key in KFNUM. (This uses the algorithm described in CREATE_KEY.)
int ZINSERTK(KFNUM,DFNUM, KEY)
unsigned int KFNUM,DFNUM;
char * KEY;
Insert anew key. This routine operates
similarly to ZCREATEKR( ), but it
does not create anew data record. KEY
points to akey string, which is added to
KFNUM. A data pointer to the current
record in DFNUM is attached to the
new key. If DFNUM is acomplex data
file, then the data pointer identifies the
head record of the current record set.
int ZWRITEDR(DFNUM,FtEC)
unsigned int DFNUM;
char *REC;
Write data record. The contents of the

on the end to make each key unique.
Using the READNKR( ) function, you
can step through the file, accessing the
transactions in the desired order. If you
want the transactions in date order, you

HANDS

ON

SOME ASSEMBLY REQUIRED

current data record in DFNUM are
overwritten by ihe character string that
REC points to.
int ZAPPENDDR(DFNUM,REC)
unsigned int DFNUM;
char * REC;

Append data record. A new record is
created in DFNUM and is loaded with
the character string that REC points to.
This new record is appended to the current record set in DFNUM and becomes
the new current record. (This routine
uses the algorithm that was described in
APPEN D_R ECORD.)
int ZDELKR ( KFNUM, DFNUM, KEY)
unsigned int KFNUM, DFNUM;
char * KEY;
Delete keyed record. Key file KFNUM

is searched for KEY; if found, that key
is deleted fronr the file, and its associated data record is then deleted from
DFNUM. If 137NUM is acomplex data
file, the entire record set that KEY
points to is deleted. (This routine uses
the algorithm described in DELETE_
KEY.)
int ZDELK ( KFNUM, KEY)
unsigned int KFNUM;
char * KEY;

Delete key. The key file KFNUM is
searched for KEY; if found, that key is
deleted. Any data record associated
with KEY is uaaffected.
int ZDELD(DFNUM)
unsigned int DFNUM;

Delete data record. Data file DFNUM
must be acomplex data file. The current
record is deleted from the current
record set. (This uses the algorithm described in DE-ETE_RECORD.)
int ZREWINDE(DFNUM)
unsigned int DFNUM.

Rewind data record set. Data file
DFNUM must be acomplex data file.
The current record set is rewound so a
subsequent call to ZREADNDR( ) will
return the set's head record. (This routine uses the algorithm described in
REWIND_SET.)

construct another key file ( pointing to
the same data) with keys made up of
DATE + ACCOUNT NUMBER +
COUNT BYTE. Your only real limit is
the amount of space on your hard disk.

End of File
As extensive as ZSAM is, it's not the
final word in a database management
system. For one thing, it doesn't begin to
address relational operations on the database; those are functions you'd have to
add on top of the ZSAM routines. (You
can do that while you're adding aStructured Query Language front end, right?)
Some of the more reasonable additions to
ZSAM might include the following:
• Multiple indexes per key file. Each
record in akey file is 512 bytes long. The
header information is placed on the first
sector of the file (offset 0), but since this
information takes up only a small portion of the entire sector, there's ample
room for more header information. The
information for agiven index would be
located at afixed offset within the first
sector. So, if you had adata file that was
keyed by date, client number, and ZIP
code, instead of having to open three
files to get at all the indexes, you could
keep them all in one key file. And since
all key nodes are the same length, the indexes could share a common availablefor-reuse list.
• Allowing multiple records per key.
This involves moving the functions for
appending an enumeration byte (or word)
into the ZSAM routines rather than having to manipulate the byte separately, as
in the bibliography example. For a key
file that allows multiple instances of the
same key, simply expand the key length
to account for the enumeration quantity.
(Expanding it by 1byte would allow for
256 copies of the same key in the file; expanding it by 2 bytes would allow for
65,536 instances of the same key.) Adding a replicate key would involve scanning through the existing keys until you
located the first available value for the
enumeration quantity.
•Tighter coupling between the key and
data files. The header information of
each key file could also include which
data file it was associated with, and what
portions of adata record are put together
(and how) to create the key. For example, the key file holding social security
numbers in the student database would
contain header information that would
say (translated to English): " Keys in this
key file are composed of the character
string starting at offset 25 within each
data record." Offset 25, of course, is
where the student's social security number is stored.
This arrangement has an added benefit
of safety. If the key file gets clobbered,
but the header information and data file
remain intact, aprogram can recreate the

index by simply scanning through the
data file and reinserting the keys into the
index. And speaking of safety . . .
•Safety features. When the key file begins to grow, it becomes more sensitive
to corruption. Not that the failure rate
goes up; it's just that the amount of information you stand to lose gets larger and
larger. Some B-tree file management
systems open atemporary file when an
update is about to take place (like an insertion or deletion). Then, for each sector that the routine is about to modify in
the B-tree, it first writes an unaltered
copy of the sector into the temporary
file. The temporary file is erased (or
overwritten) only after the entire update
has been completed successfully. So, if
there's a system crash in the middle of
the update that would otherwise leave the
file damaged, you can restore the file to
its state prior to the update by retrieving
the sectors saved in the temporary file.
In humongous key files, where a
power failure might spell the loss of a
multimegabyte database, the added time
required to write the records into the
temporary file can be significantly less
than that needed to rebuild the database.
•Variable-length keys. These have the
advantage of letting you pack more keys
on a key node. You'll have to precede
each key with akey count. Determining
whether the number of entries has exceeded anode's capacity becomes alittle
tricky; nevertheless, all the algorithms
that I've presented in this column remain
largely unchanged.
Next Month
I'll take another look at floating-point
operations; this time, I'll present a
binary-coded decimal floating-point
package.
Author's note: The complete ZSAM
package is available on BIX as the file
ZSAM.ARC. It is also available in avariety of other formats. See page 3for details. The listings contain the source code
for the assembly language routines and
the C interface code. They also contain
the programs that Iused in the bibliography example, plus some sample data. •
Rick Grehan is the director of the BYTE
Lab. He has aBS in physics and applied
mathematics and an MS in computer
science/mathematics from Memphis
State University. He can be reached on
BIX as "rick_g."
Your questions and comments are welcome. Write to: Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.
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entry Substantial reseller discounts

PERCON®
2190 W

11th St . Eugene OR 97402

1-800-3 PERCON

State programs develop quicker, run faster and use less

memory than sequential programs A few keystrokes can
replace hundreds of instructions. The Compeditor, a
CASE software development tool, forms source state
programs in: Ada, BASIC, C. FORTRAN and Pascal.
FOR IBM DOS.
Price $200 per. lang. (With Primer and Debugger)

ENERTEC, INC.

Sampler $ 50.00 (With all manuals 8 credit)

AYECO
INCORPORATED

5025 Nassau Circle, Orlando
FL 32808 (407) 295-0930

Bar code readers designed for fast, reliable, cost
effective data entry. Looks just like keyboard data!
Choose from stainless steel wand or laser interface.
Also, powerful Bar Code and Text printing software.
Great warranty. Dealer inquiries welcome.

Seagull Scientific Systems
15127 N E 24th, Suite 333. Redmond. WA 98052

206-451-8966

JOINT APPLICATION DESIGN
and PHOTOTYPING WORKBENCH
Developers! Reduce your costs and improve
user satisfaction. Give users a hands on feel
for the system. Build a full working model of

a system in just hours. PC -PROTO is easy to
use, flexible, and writes the documentation for
you.

BOX 1312, Lansdale, PA 19446

215-362-0966

PAC/N/15A

Inquiry 596.

Inquiry 590.

PC BAR CODE SPECIALISTS

Universal Linker, Librarian
Targets for 36 Microprocessors
Hosts: PC/MS DOS, micro VAX, VAX 8000
Developed and supported at

From 6149.

Kartech, Inc.
165 Pinewood Ave

(
416) 656-2032

Toronto, Ontario, Canada M6C 2V6

Professional Series
PseudoCode releases its PseudoSam professional
Series of cross assemblers Most popular processors.
Macros, Conditional Assembly, and Include Files. Virtually unlimited size For IBM PC's, MS-DOS 20 or
greater. With manual for $50.00. ( MI res. 4% tax). Shipping $5, Canada $ 10, Foreign $ 16 Visa/MC ( Dealer
Inquires Welcome)

KORE Inc.

6910 Patterson, Caledonia, MI 49316

616-791 9333
30 Day sanslaction guaranteed or purchase pricer-refunded

nquiry 597.

nquiry 591.

CD-ROM
DATA INPUT DEVICES
Bar Code & Magnetic Sin )e Readers for microcomputers &
terminals, including IBM PS/2 & others. DEC, Macintosh.
AT&T. CT, Wyse, Wang All readers connect on the keyboard
cable & are transparent tJ all software Low cost bar code
print programs, magnetic encoders, & portable readers are
also available GSA contract OGSOOK87AGS5346

TPS Electronics

4047 Transport Palo Alto CA 94303
415-856-6833 Telex 371-9097 TPS PLA
FAX: 415-856-3843
nquiry 586.

CD-ROM Drives & Titles
Largest selection for PC & Mac.
Microsoft Programmers Library & Drive $ 995
Computer Library $695 • Public Domain S/W $99.
Drives troer $699 Hundreds of tales trois 529

MC/VISA/AMEX, Money- back Guarantee.
Call or write for free 100 page catalog.
Get it all from "The Bureau"

Bureau of Electronic Publishing
121 Norwood Ave, Upper Montclair, NJ 07043

Government Databases

on

CD-ROMs

WAND/LASER/MAGNETIC CARD CONNECTIVITY
• Keyboard *edges (
Internal/External) for IBM PC/XT/M', PSX2

Detailed US databases available on 5 CD-ROMs:
Economics, Labor. Agriculture. Consumers, and Food.
Soon: Health, Business, Tax, Energy and more Includes
software to make tables, DIF or ASCII. $65 each, MSDOS req CD-ROM publishing services available.

• Bar code and label printing software
• Full two year warranty

•30 Day Money Back Guarantee
•Extensive VAR/Dealer Discounts
3140 De La Druz EMI. Suite MO /Santa Clara, C-4 95054440819801880

Hopkins Technology
421

Hazel Lane. Hopkins, MN 55343

(612) 931-9376

CIS 74017,614

nquiry 593.

nquiry 587.

COMMUNICATIONS

P- C- B ARTWORK MADE EASY!

PC-COMM: A SERIAL DATA
COMMUNICATIONS ANALYZER

PCBoards

2110 14th Ave South

Birmingham. AL 35205

Displays bidirectional RS- 232 data traffic Logs data to
disk monitoring at 192K baud. Indicates errors and
RS- 232 control signals. Runs on all IBM PC/AT/PS2
compatibles. Transfers binary files at 19.2K baud.
PC-COMM $ 165 Cable option $ 65 S/H $5

Santa Rosa Software
99 Alden Ave

Rohnert Park, CA 94928

707-664-8440

(205) 933-1122

nquiry 588

P-CAD MOUSE

UNITE K SYSTEM
9228 Vancouver D-ive, Sacramento. CA 95826

(918) 9824075
P- CAD trademark cl Personal CAD System. Inc

nquiry 589.

303-232-2226

680X0 Cross Assemblers

Noe nominee pea*/ MOM CtopeAmenblere eraLae Nur ISM PC a eon
pebble Al Nome Bevel olio 32 car NUN INCLUDE fdes.BEIN none.
adore* NI Moe. scaled rental blame ream careen ONCIeve• poleed
awned. Beek mama code Snooze Unlunp *Nola nape» • Moran
8Week Creole Miler Soap* or neceleble make 11.1Nd to ow» Snead.
or tenery Nee télnown neaatemente an 3201( DOS 2201. ..5a. 0500
Bean 1180201313010-849.95
Basc 68020-$21825
Uniting 811000.011010-889.95
Loans 1121020/138881-$126125
Lining 60)230/138881-8149.95
Checks, VISA, MC accepted MN reeklents • 11% Wee is.
Na PO's o CODe New

RAVEN Computer Systems

Bo, 12110. Si NIA. MN 55112

(MI 0.34-03115

6800- Family Development Software
Our C Compilers for the 6800, 6801, 6809, 8
68).1011 feature a complete implementation ( excluding bit fields) of C as described by OA and
yield 30-70% less code than other compilers. Our
Assemblers feature macros and conditional
assembly. Linker & Terminal Emulator included.

Wintek Corporation
1801 South St

Lafayette

IN 47934

(800) 742-6809 or ( 317) 742-8428
nquiry 600.

nquiry 594.

COMPUTER INSURANCE

A quality mouse designed to run with the P-CAD software. It requires one RS232C COM Port for the connection. No external security device is needed arty more.
Complete hardware ard documentation for $ 575. Call
or write for more info -illation Three years warranty.
Checks. COD. VISA. MC accepted.

Lear Corn Company

2440 Kipling St / Ste 206. Lakewood, CO 60215

nquiry 599.

CAD/CAM
Create and Revise Printed- Circuit-Artwork
on your IBM or Compatible
•Help Screens • Dip & Sip Library
•Printer and Plotter Artwork • Supports Mice
•Auto- Router available
' ICON Menus
Requirements: IBM or Compatible PC, 384K RAM, DOS
30 or later PCBoards $99.00
DEMO; $ 10.00

CROSS ASSEMBLERS
We support the 8048. 8051, 8080/8085. 8096 & 290
Just $75 each.

nquiry 598.

BAR CODE READERS DELIVER
and portables
• RS232 wedges for WYSE, Link, Kirntron terminals

disassembler. Better than expensive ICE 's

(201) 746-3011

nquiry 592.

VARIANT MICROSYSTEMS

FANTASTIC SIMULATORS
For the 8048, 8051. 8080 8085, & Z80 families Full function
simulation including ALL MODES of interrupts. Built in

DATA CONVERSION

INSURES YOUR COMPUTER

MEDIA CONVERSION/DATA TRANSLATION

SAFE WARE provides full replacement of hardware.
media and purchased software. As little as $ 39 a

Word Processing, DBMS, and Spreadsheet data on Disks

year provides comprehensive coverage. Blanket
coverage, no list of equipment needed. One call
does it all. Call 8 am- 10 pm ET. ( Sat. 9 to 5)

TOLL FREE 1-800-848-3469
(Local 614 262 05591

SAFEWARE, The Insurance Agency Inc.
Inquiry 595.

More than Just a straight durnp or ASCII transfer'
or Tapes transferred directly into applications running on
Mainframes, Minis, Micros, Dedicated Word Processors,
Typesetters, and Electronic Publishing systesns
IBM PS/2 & Macintosh supported
or in the translation industry'

CompuData Translators, Inc.
3325 Wilshire Blvd., Suite 1202, Los Angeles, CA 90010

(213) 387-4477

1-800-825-8251

nquiry 601.
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DATA/DISK CONVERSION

FREE TRIAL dBASE III CLON!!

DISK INTERCHANGE
SERVICE COMPANY

"1 on 1is aprogrammable relational DBMS
The menu
mode is afancier and more complete version of DBases's
assistant mode
Ion I - 31! H agreat deal for those who
would be glad to have a dBASE Ill PLUS clone"

** PC MAGAZINE 5/17/88 •'•

Free 30 day trial full program USA only or Buy now get free
upgrade Money back guarantee $89 u $6 S/H chk/Arnex
CAN .54 Other +$ 10 Call or write

1 on 1 Computer Solutions

26 Finchwood Dr Trumbull, CT 06611
203 -375-0914
dBASE Ill is a trademark of AshtonlATE

nquiry 602.

DISC specializes in transferring files between incompatible disk formats, and between disk and 9-track tape.
• Dedicated Word Processors
• Mini, Micro 8 Mainframe Computers
•9-Track Tape ( 800, 1600 and 6250 BPI)
• 'Amos, CM. UNIX. Dos PROCOS, TSX+, RT-11
2 Park Drive • Westford, MA 01886

(508) 692-0050
nquiry 608.

DISASSEMBLERS
SOFT-X-PLORE
See " BYTES May '
88 issue pg. 78". Disassemble 500
kb r) program at 10,000/min, r) in any file, ROM/RAM
memory up to 80386 instruction set r). SOFT-X-plore:
'is for MS/DOS 20+ systems
'uses 20 algorithms and seven passes (*)
•only $129.95 plus S8H w/30 day guarantee.
To order call MO) 446-4656 or info ( 2031560-0236

RJSWANTEK INC.

Or write:

178 Brookside Rd., Newington CT 06111
•best on the market
MCNISA accepted

nquiry 614.

DISK COMPATIBILITY
query dBASE IV data in OS/2
don't waste time waiting for a huge program to load up
C > SELECT • FROM DATABASE
•SELECT can read dBASE Ill, 8 IV database 8 index
•DOS 8i OS/2 protected mode version. multiuser
•set up query by filling table, no programming
•filter, relation, calo field, graph, histogram. report
•DOS $38 OS/2 938 both $ 68 n $ 3 S/H check/visa/MC

YSC Tech

(416) 733-0228

47 Protea Gardens, Willem:tale, ON M2K 2W5, CANADA

THE # 1 CHOICE

IBM PC's USE Mac DISKS

in disk & tape conversion

MatchMeker lets you plug any Macintosh exter-

for many leading corporations, government agencies
law firms, and companies in every industry-worldwide
Free test • Satisfaction guaranteed
Call the helpful conversion experts

Graphics Unlimited Inc.
3000 Second St North, Minneapolis, MN 55411

(612) 588-7571

dBASE IV is trademark of Ashton-Tate

itialize, or delete files on the Mac diskette. Works
with PCs, XTs, AT% and compatibles. The easy way
to move information!
1149.00 Visa/MC/COD/Chk,

Micro Solutions Computer Products
132 W Lincoln Hwy. DeKalb. IL 60115

nquiry 609.

nquiry 603.

nal floppy drive into an IBM PC. Half size card and
software lets you copy to/from, view directory, in-

DATA/DISK CONVERSION

DISK DRIVES
IBM PC Otoe.

QUALITY CONVERSIONS

815Mo-3411

nquiry 615.

HP

FILE COPY

PS/2 DRIVES FOR PC's AT's

Nine Track Tape

IBM PC to HP File Copy allows IBM PCs, PS/2, com-

CompatiKiUPC

$279

patibles to read, write files written by Hewlett Packard

DompatiKit/AT

$219

2,000 plus Disk Conversions

Series 70, 80, 200, 300, 1000, 9000's. We otter custom
work using our file copy utilities and program translators.

Optical Scanning

Call for estimate, catalog, data sheet.

1st Run Computer Services Inc.
1761 Broadway. Suite 508. New York. NY 10001
(212) 779-0800

nquiry 604.

Oswego Software
507 North Adams St.
Oswego, Illinois 60543

Fax

312/554-3567
312/554-3573
Telex 858-757

nquiry 610.

Built-in floppy controllers- no problem.
Supports multiple drives and formats. Lets your
computer use IBM PS/2 1.4M diskettes plus more!
Call for further information or to place an order.
VISA/MC/COO/CHECK

Micro Solutions Computer Products
132 W. Lincoln Hwy, DeKalb, IL 60115

815/756-3411

nquiry 616.

DISK DUPLICATION
Get the Expertise You Need!

CONVERSION SERVICES

Disk/Disk • Tape/Disk • OCR
Over tow formats! 3r/2 51/a,or 8 inch disks, 9 track
word processor translation. Specialists in Government Security Data. Call for free consultation.

Convert any 9track magnetic tape to or from over
1000 formats including 3,
/2", 51
4 ", 8" disk formats &
/
word processors. Disk to disk conversions also
available. Call for more info. Introducing OCR Scanning Services.

Computer Conversions, Inc.

Pivar Computing Services, Inc.

mag tape; 10 MB Bernoulli cartridge. Data base and

9580 Black Mtn Rd

Ste J San Diego, CA 92126

(619) 693-1697
nquiry 605

nquiry 611.

DISK CONVERSIONS
Media transfer to or from: IBM, Xerox, DEC, Wang,
Lanier,

CPT,

Micom,

NBI,

CT,

also

WP,

WS,

MS/WAD, DW4, MM, Samna. DEC DX, MAS 11,
Xerox-Writer, ASCII.

FREE TEST CONVERSION

CONVERSION SPECIALISTS
531 Main St

165 Arlington Hgts. Rd Dept # B
Buffalo Grove, IL 60089 ( 312) 459 -6010

Ste

835, El Segundo, CA 90245

(213) 545-6551

( 213) 322-6319

nquiry 606.

SOFTWARE PRODUCTION
• Disk duplication • Warehousing
• All formats
• Drop shipping
• EVERLOCK copy

• Fulfillment

protection • 48- hour delivery
• Label/sleeve printing • Consultation 8
• Full packaging
guidance
services

Star- Byte, Inc.

2880 Bergey Rd . Hatfield, PA 19440
215-997-2470

800 -243 -1515

Inquiry 617.

DEMOS/TUTORIALS

DUPLICATION SERVICES

LEARN THE ABC'S OF 1-2-3

SOFTWARE DUPLICATION

LEADING EDGE'S New Softvision VCR Training ACCELERATES learning LOTUS 1-2-3. You get: 84- min
videotape, workbook and practice disk. Now you're upto-speed on Lotus 1-2-3. Just $29.95 + 2.50 PM+
ORDER NOW. Money back if not delighted. All major
credit cards. CALL NOW.

LIFE DYNAMICS
6050 Peachtree Pk./

e240.226. Norcross GA 30091

• One Stop Shopping •
• Custom Packaging •
• Copy Protection •
• Competitive

SATISFACTION GUARANTEED
NJ 201-462-7628

800-222-0490

MEGASoft

(800) 548-9608 M- F 10-6
(800) 548-5782 Ext. 12 ANYTIME

nquiry 612.

Technical Support
Drop Shipping
Fast Turnaround
Pricing

PO Box 710 Freehold NJ 07728

See our ads on page 322

nquiry 618.

ELECTRONIC PROJECTS
INSTANT REPLAY III

DISK & TAPE CONVERSIONS
AUTOMATICALLY
SAVE TIME AND MONEY

Over 1000 formats from Mini, Micro Mainframe, Word
cessors, 8, Typesetters.
TAPE Conversions as low as 52100 MB
DISK Conversions as low as 515.00 per Disk
Call or write TODAY for a cost saving quotation.

CREATIVE DATA SERVICES
1210 W Latimer Ave. Campbell. CA 95008
(408) 866-6080

nquiry 607
296
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Build Demos. Tutorials, Prototypes. Presentations. MUSIC.
Timed Keyboard Macros. and Menu Systems Includes
Screen Maker. Keystroke/Time Editor. Program Memorizer.
and Animator Reed Great Reviews' Simply the BEST Not
copy protected No royalties 60 day satisfaction money
back guar IBM and Compatb. $149.95 U.S.Chk/Cr Crd
Demo Diskette $500

NOSTRADAMUS, INC.
Pa Box 9252
Salt Lake City, Utah 84109

nquiry 613.

(
801) 487-9662

BUILD TALKING ROBOT!
- Build BERT,. the Basic Educational Robot Trainer
- Featured in BYTE April & May / 87
- Even a child can program this talking Robot. built
from off-the- shelf components
- Minimum Kit $50.00 U.S.
- Complete Kit $ 180.00 US.
- + 10% S/H
VISA welcomed
- For further information write to:

GoCo Dist.

Suite 80« 1146 Harwood St Vancouver, BC Canada 06E
VISA orders only: 604-681-0595

nquiry 619.

3VI
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ENTERTAINMENT
* * * EGA Chess * * *
• " Challenging".. ' Relentless" — PC Mag
• Fully Animated Hioh Resolution Graphics
• Solves Mate In 7. . 0n Screen Clock
• Huge Opening Book
Select Level
• Save/Restart/Print Your Own Games
• Requires 256K EGANGA 525" disk
• $ 3495 ($ 500 for Demo)

CUBE Microsystems
PO Fira 26064, Overland Park, KS 66225
(913) 649-4747
VISA/MC

nquiry 621.

FLOW CHARTS

NEMESIS' Go Master

"If you are Interested In Go, buy this program."
Game of t-se Month J Pournelle BYTE 7/87

Toyogo, Inc.

The Leader in Computer Go

76 Bedford St 034.-Y. Lexington. MA 02173, ( 617) 861-0488

nquiry 622.

PATTON& PATTON
81 Great Oaks Blvd

S ho ' fluff good software

ZIPFAST

Box 12238 Lexington, KY 40581-2238
An entry buck shrinkins da disk ta 35 inches
A fancified printed book be 18 o dom der dollars.
Don' furgut yo ever lovin return address.

nquiry 623.

•74/54 TTL + CMOS • 8000 Nat + Signetics
• 14/4000 CMOS
• 9000 TTL
• 14-24 Pin Chips • 3" + 6" IC widths
Tests/Identifies over 650 digital chips with ANY type
of output in seconds Also tests popular RAM chips IBM
compatible version $259 C128 + C64 version $ 159

San Jose CA 95119

DUNE SYSTEMS

1-800-525-0082 Ext. 42 (
Outside CA)
408 -629 -5376 Ext. 42 (CA/Int'l)

2603 Wile Dr

Sr Joseph MI 49085

(616) 983-2352
nquiry 631

WINDOWS FLOWCHARTER $79
RFFLow is a drawing tool designed specifically for
flowcharts. Easy to learn, easy to use. 75 shapes
automatically adjust in size. Move, copy, or delete
groups of objects. 7 levels of zoom. Use mouse or
keyboard. On-line user's manual. Supports Windows printers, plotters, and fonts. $ 5 trial disc
RFFlow requires Microsoft'
Windows.

RFF ELECTRONICS
1053 Banyan Court. Loveland, CO 80538
(303) 663-5767

nquiry 627.

Cast yo eyes pun a Ittle ole piece o assembly code.
'n yo be seem hows powerful easy it be ta tie yo mind
in knots. Sos wise olp Uncle Remus hissed has commented apile o IBM code ius fo yo ta see. Ta gil younn.
be a scribblin GAMES on a scrap o paper Den be a
mailin da simples' purchase order in da whole wide
world ' n a check fo three smackers ta

CHIP CHECKER

FLOW CHARTING II+ HELPS YOU!
Precise flowcharting is last and simple with Flow Charting
II+. Draw, edit and prim perfect charts bold and normal fonts.
26 shapes — 95 sizes. fast entry of arrows. bypasses 8con.
vectors. Fue Insert Line, shrink screen displays 200-column
chart. 40 column edit screen for detail work, much more ,

Inquiry 626.

Go. a game of strategic elegance, has been a way of
life in the Orient for over four thousand years Many consider Go to be the secret of the Japanese businessman's success "While chess is a game of war Go is
a game of market share"[President of Nikko Hotels)

HARDWARE

INDUSTRIAL STRENGTH SINGLE BOARD COMPUTER
Has optimum features for monitor + control applications
16 Chan AID • 4 RS232/422 Ports • 48 Prog I/O Lines
•8 Opto INs • 8 HiDrive OUTs • 4 Timers • Watchdog
• 104K Memory • 525 x8.0 Options Resident FORTH
OS with Target Compiler, Editor. Assembler. + ALM)
Load/Start, 5 MHz 8085 • 4 Chan D/A • Battery Backed
Clock/RAM • Networking • PC Support
E- PAC 1000 + 8249.00

Po

E-PAC 2000 + $449.00

EMAC INC.
Box 2042, Carbondale IL 62902

( 6181 529-4525

nquiry 632.

STRUCTURED FLOW CHART

FREE CATALOG

NSChart creates Nassi-Shneiderman ( structured)
flowcharts from a simple PDL Keywords define
structures & text strings appear in the chart Easy
to create, even easier to revise! Automatic chart sizing, text centering
Translators from many
languages available For Mac and IBM PC

Protect your computer power from black-outs, brownouts, audio/video hash and surges! Complete line of low
cost Emergency Power Supply units, Line Conditioners
and Surge Suppressors prevent damage and loss of
valuable data. Prevent errors, malfunctions and false
printouts! Send for money saving catalog today

SILTRONIX, INC.

IN

PO Box 82544. San Diego, CA 92138

730 W Lake St

1-800-637-4888

Chicago IL 606tk ,

Phone 312-648-2191
Inquiry 633.

nquiry 628.

GRAPHICS
YOUR SALES MESSAGE
about the special computer product or Service
that you prDvide belongs in print.

THE BUYER'S MART
can help you reach computer professionals and
produce valuable inquiries for your company!

AMAZING GRAPHICS MADE SIMPLE!

Rack-Mounted AT 286 or 386

Announcing AXUM, the first truly sophisticated
technical graphics and analysis PC program

Industrial, Merl-Tech, Laboratory and Comm. needs
Intel 80286 or 80386 CPU daughter card
Passue back
plane (810 expansion slots) 0Fits standard 19" rack 0 Heavy
duty dual fans 0Clean air fitter 0High.speed, high.quality hard
disk available 0 Slide mounted CPU chassis for easy
maintenance access 0 Power supply up to 360 Wans For
details and prices, Contact'

• analyze/explore/publish • display/edit
• ultra- high resolution • color/2D 8 30
• windows/menus/help • interactive
• extremely easy to use • powerful
— $495 with 60 day money back guarantee —

Call Brian Higgins for more information

fliMetrlx, Inc.

603-924-3754

444 NE Ravenna Blvd. Suite 210- BY Seattle, WA 98115
(800) 548-5653 ext

061, in WA ( 206) 527-1801

(516) 589-8666
International
Telecommunications Services
nquiry 634.

FAX COMMUNICATIONS
COMPLETE FAX $ 295

Grp HI FAX capability for your PC Bkgrd operation. mpopup " hoe key" for dime faxing from most applications ScheoulecVbreadcast transmission, auto redial Optional 9600 bps,
voice mall, morel 2yr warranty from The Complete PC Free
2nd day air shipping

R. GNe Electronics
358

SD Main St Ste 036
0,ange, CA 92668

GRAPHICS LIBRARIES
GRAPHICS LIBRARIES
Very Fast 2D/3D Autoscahng Graphics for Microsoft
Languages 3D Lines Use Color. Fast Polygon Fill
Solid/Wireframe Color/Blinking Text XY. Bar, Smith
Contour
8 30
Fishnet
Graphs
Supports
CGA/EGA/VGA/Herc 8 Dot Matrix/Laser/Plotters e Full
Resolution Print Screen Port $ 140 NO ROYALTIES
FORTRAN Source + $30

CHIRP TECHNICAL SERVICES

To order, call ( 8001527-4453 or (T14)634-3353 24 hr.
For Into, poll FAX (714) 634-1644

nquiry 624.

PO Box 551, Del Mar, CA 92014-0551
(619) 632-9510

FLOW CHARTS

HARD DRIVE REPAIR

Flowchart/State Diagram for Engineers

HARD DRIVE REPAIR

Daytron Electronics Inc.
610 S Sherman . 10.. Richardson, TO 75081

nquiry 625.

WE WILL REPAIR YOUR HARD DRIVE AT A
FRACTION OF THE COST OF REPLACING IT
FAST TURNAROUND" CALL FOR DETAILS

H & W micro, inc.
528-C FOREST PARKWAY
FOREST PARK, GA 30050

(404) 366-1600

214-669-213T

nquiry 630.

FINALLY! Family of Products Programming tools.
WINDOWING, Graphics and more!
FREE CATALOG of Compiled BASIC Tools
(800) 423-3400

KOMPUTERWERK,
851

Parkview Blvd . Pittsburgh. PA 15215

nquiry 635.

nquiry 629.

Draw flowcharts or stale diagrams with this MacDraw like program on your IBM PCAT/PS2 or compatible All flowchart symbols are prebuilt an dcan be stretched to any size Add your
own symbols to the senbol library Ellipses, curves with ending arrowheads cut/baste, enlarge/reduce, drag, zoom out.
undo etc Output b most printers, plotters, and desktop
publishing software :: ornplete with Logitech Mouse for $89
See our larger ad e-ery other month

QB 4.5 LIBRARIES
Make QuickBASIC 4.5 even better with our

Apple •

Service Parts

• Accessories • Systems •
BUY * SELL * TRADE
PRE- OWNED Electronics, Inc.
30 Clematis Avenue, Waltham, MA 02154

800-274-5343

FAX 617-891-3556

Service Centers and Dealers welcome
nquiry 636.
MARCH 1989 • BYTE
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HARDWARE/ADD-ONS
The World's First Highest Density Module!
•18 Meg on the smallest surface
'Organization. 2,K1024K,e9 bit
'Package DIL 64 pin Jedec-Standard
•Technology: CMOS. hybrid, 18kHMS1106.1P-10
•Compatibility: With two Hitachi HB56A 19-10
•Suitable for extension of basic memory

For more information please write or call -

TermoTrol Corp.
1888 Century Perk East, L.A. CA 90067
Tel. 213 284-3242

POS PERIPHERALS

LAPTOP COMPUTERS

LAPTOP SPECIALS

POS PERIPHERALS

TOSHIBA • Zenith • NEC • SHARP LAPTOPS

• Hard drives for Tandy 1400 LT & Toshiba 1100+
• AFFORDABLE 51
4 " or 3
/
4 " DRIVE UNITS for
/
1
LAPTOPS & DESKTOPS • DICONIX PRINTERS •
768 card for 71000 • 2400 BAUD MODEMS for Laptops • Fast reliable and friendly service. For Low Pricing call
World wide sales

DIGITAL DIALOGUES INC.

COMPUTER OPTIONS UNLIMITED

4 Croydon Rd

02. Toronto, Ontario Canada
MAC 1S7
( 416) 449-4905

201-469-7678 ( 7 Days, 9 am- 10 pm Eastern firne)

nquiry 649.

nquiry 643.

nquiry 637.

Credit Card Reader
5200 00 US
Reads track t. ASCII data sent lo host via RS232
Credit Card and Bar Code Reader
As above plus Code 39,215.Codabar.UPC,EAN
POS Peripheral
Contains 47 relegable keys, receipt printer,
2 line LCD display, crecht card and bar coda readers. cash
drawer. NV ram, etc. Connects to any computer via RS232
OEM and custom modifications welcome

PRACTICAL JOKES

HARDWARE/COPROCESSOR
DIGITAL SIGNAL PROCESSOR
DSP products for the IBM PC/XT/AT based on the TI
TMS32010 and TMS320C25. Designed for applications
in communications, instrumentation, speech, and
numeric processing. Offered with 12 bd 110 kHz AID
and D/A and continuous to disk data acquisition &
playback option. $650 and up

DALA NCO SPRY
89 Westland Ave, Rochester, NY 14618
Me) 473-3610

Laptop Connection
2PC - THE File 'transfer Welty
Lap to Lap Lap to Desk
• Desk io Desk PC 1p PI
'Super Easy to Use
• No Instanapn Po,,m1
•Osaka tne Brelge-Unie" Pros Ba ,
•• 51 Ba,

$55 w/unlversal cable, $ 45 w/o cable
See Jan. 89 Issue'What's New" Column - p.94
PLUS. . . . Quality Cables at FAIR Prices:
•Nail Mattes WI $ 12
• ',me, 161
SIO
•Ma Ea BO $ 12
• Mon co (6")
$12
•Par Pont 57
410
• Sane lei $IO
MANY MORE CABLES MAILABLE Mao B PC

We take haying fun seriously,

Thompson Computing4s7 FN. Ventu Park Rd Ste 306
Neetury Park, CA 91320, ( 805) 4967653

• F.rewor. • Co,, poter Bwooard • . aopy . acker • The 0100
• 0,ok DOS o ImOat.en, DOS
• Password
• Hast, Back
• 1...A,p,p, • Haonv fann,a • G, P1 Penn , . P., n 17 r
ep,.

so for agood time send $21.00 to

(VISA MC)

1,11 handed Software 2063 42nd Ave SF, CA 941161415) 665-2665
PS Mot Beer aeunes an IBM PoCompatia• and aseaa, et hurnon

I

nquiry 650.

nquiry 644.

Inquiry 638.

EXPERIENCE A HOT- BOOT
48 Visual Tricks & Practical Jokes for the IBM PC.
A Trick for every occasion and every person!

PROGRAM SUBCONTRACT
SC/FOX - PARALLEL COPROCESSOR
PC/XT/AT/386 plug-in board with Forth software. 10
MIPS operation, up to 50 MIPS burst. 64K to 1M
byte memory. Uses Harris RTX 2000' RISC
realtime CPU with 1-cycle multiply, 1-cycle
14-priority interrupts, two 256-word stacks, three
16-bit timer/counters, 16-bit i/o bus. Ideal for realtime control, signal and image processing and
multiple board operation. From $1,995.

SILICON COMPOSERS, INC. (415) 322 8763
210 California Ave., Suite K, Palo Alto, CA 94306

LAP- LINK
The Canal's solution for linking laptop computer onth any IBM
compatible desktop PC 115, 200 baud transfer rate-lager than
any other product amiable. No installation necessary, easy to
use split screen design Includes incredible " universal cable"
that connects arty tve computers Transfer entire disks faster
than a DOS copy command! Only $129.9$ including universal
cable and both 31
/ "end 51
2
4 "diem"Eindge" owners can trade
/
in for only 8419.96 wio cabH.

llravellng Software, Inc.
18702 North Creek Parkway, Bothell WA 98011
1-800-343-8080 ( 206) 483-8088

IBM SOFTWARE

LAPTOP PERIPHERALS

IBM' SOFTWARE NEW VERSION

LAPTOP BACKLIGHTS

SAVE UP TO 65%, Quantity Limited
First come, First served,
VISA/MC/check
COBOL V2.0
$ 295 Prof FORTRAN V1 3 5250
C compiler
$195 Macro assembler V20 $75
BASIC Compiler V2.0 $95 BASIC Ref V3 2
$ 25
LAN Program V1.2
$75 Plotting System $ 150

Factory Installed • 90 Day Warranty

301-330-6016

Kaypro, IBM, HP, etc.

$295

7401 W Canal Drive, Suite 343
Kennewick, WA 99336

(509) 627-6729

Inquiry 652.

MEMORY CHIPS

STOCK- MASTER 4.0

•Trend Analysis
•Quality Control

Activity History Analysis
Bill of Materials
Purchase Order Writing

• Multiple Locations

Order Entry

• Purchase Order Tracking
•Open Order Reporting

Material Requirements
On Line Inquiry

transaction types

• Serial/Lot 0 Tracking

Applied Micro Business Systems, Inc.
177-F Rversde Ave. Newport Beach, CA 92663

714-7560509

MEMORY CHIPS
4125615-12-1C.

Call

51000 II Meg)

416415

Call

51258 for Compaq 3813.Call

416412

Call

8087-3-2

Gil

41128 Piggy Back for Off

Call

80287-6-8-10

Call

41464-12 (641b4)

Call

80387

Call

414256 (256Ksill

Call

NEC-V-20-13

Call

2764,27128,2725627512
Call
Mouse
Prices subject to change

ESSKAY

Cell

Call

718-353-3353

TLIB - 4.1 Version Control
"TLIB' is a great system - - PC Tech Journal 3/88.
Full-featured configuration mgmt for software professionals. All versions of your code instantly available Very
compact, only changes are stored. Check-in/out looks,
revision merge, branching, more. Mainframe deltas for
PeneophIc, ADR, IBM, Unisys, MS-DOS $99.95, or
5station LAN $ 299.95 + shipping

BURTON SYSTEMS SOFTWARE
PO Box 4156, Cary, NC 27519

(919) 848 0475

nquiry 653.

nquiry 647.

nquiry 641

919 782 -9045

BLUE BRIDGE SOFTWARE

(801) 466-9797

INVENTORY MANAGEMENT
Commercial grade Inv ntory management
software at micro prices.
•Supports all 12
Stock Status Reporting

3239 Mill Run, Raleigh, NC 27612

800-227-7681 or

$300 S.4i-1 WA residents add 7.8%.

nquiry 646.

nquiry 640.

Automated Software

TURBO SCREEN MASTER

Axonix Corporation

Fax 301-926-3415

To your specs or we'll

design too!

Produce data entry screens and help windows for Turbo
Pascal and Turbo C. Menu-driven, context sensitive help,
configurable edit commands, flexible data validity
checking, colors, IBM-PC graphics characters.
Generates Pascal and C source code. Only $69.95 plus

The Portable Peripherals People

IBM s eedeman or Intern...MP Bu.ness Alacn.ne

and satisfaction.

PROGRAMMERS TOOLS

Toshiba, Amstrad, Sanyo, DG,

The Computer Place, Inc.

TC or M/S C. Guaranteed fast turn, low price

nquiry 651

nquiry 645.

nquiry 639.

In a Time Jam?
Let us do your software work in TPascal or

MONITOR INTERFACE
dFELLER Inventory
3uSness inventory prOgrarns written in modiliable dBASE

source code.
dFELLER Inventory 4150.00
Requires dBASE II or Ill, PCiDOS/CPM
dFELLER Plus $200.00
with History and Purchase Orders
Requires dBASE Ill or dBASE Ill Plus ( For Stockrooms)

Feller Associates

550 CR PPA, Route 3. Ishpeming, MI 49849
(908) 4484024

nquiry 642.
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DRIVE MULTIPLE MONITORS
with one PC using our VOPEX video port expanders. Featuring no loss of resolution or color,
presentations are more dramatic. We have a
VOPEX for PC, PS/2, MAC II & workstations Units
are available from 2 to 10 output ports.

NETWORK TECHNOLOGIES INC.
800-RGEITECH or 218-543-1846

MCIVISA/AMEX

19145 Elizabeth St., Aurora, OH 44202

nquiry 648.

OBJECT ORIENTED TOOLKIT
TRIPLE your productivity with Complete C'
The Only C object oriented development utility with
precompiler, foundation classes ( source code included),
make, integrated debugger, documentation generator,
profiler, streamliner, and full tech support.
Introductory Price: $269

Complete Computer Corporation
111 West 571h St , NY. NY 10019

212-582-2635

nquiry 654.

THE BUYER'S MART
PROGRAMMERS TOOLS

PROGRAMMERS TOOLS

Modula- 2

FORTRAN NAMELIST EMULATOR
NAMLST - subroutine lib -ary provides Fortran programmers
with an emulation of NAMELIST and associated read and
write routines Supports Fortran 77 data types, 31 character
names, control of output line length, tab stops, paging, plus
features not found in compilers with NAMELIST statements.
Popular Fortran 77 compilers. Literature available. Price $ 150.

Data Ready

4647 T Highway 280 E — Suite 150 Birmingham, AL 35242

(20E) 991-6381
nquiry 655

Graphix is the M2 interface to the widely used MetaWindow professional graphics library. Supports multiple
fonts, mouse tracking, many printers ( incl. PostScript
LaserJet), over 30 display adapters, and hundreds of
modes. For JPI TopSpeed, LogiTech, StonyBrook. and
other compilers. From the creators of Repertoire ($ 149),
Macro2 ($89), EmsStorage ($89). DynaMatrix ($69),
ModBase ($39), etc. MCN1SA/AMEX/COD.

PM

I

4536 SE 50th, Portland, OR 97206
(503) 777-8844; FAX: ( 503) 777-0934

nquiry 661.

ZIP CODE INTELLIGENCE

FREE BUYER'S GUIDE
Programmer's Connection is an independent dealer representing more than 300 manufacturers with over 800 software

ties, states, area codes, time zones, let/longs and
mileage grids. Save user time and SS by autofilling address entry fields. Determine " nearest dealers" to any

products for IBM personal computers and compatibles We
Baos serviced the professional programmer since 1984 by

EFFECTIVE DATA SOLUTIONS
28225 Agoura Aced, Agoura Hills, CA 91301
(800) 777-8818

nquiry 656.

Programmer's Connection
7249 Whipple Ave NW
North Canton, OH 44720

Programmers

Extender:

Standard

Mac interface, lists, printing, graphics, tiling. Extender GraphPac: Quality color graphs. Line, bar,
semi- log, customizable symbols.

INVENTION Software
(313) 996-8108
nquiry 657.

US 800-336-1166

CREATIVE INTERFACE TOOLS
for Borland

Language Users

Supports Turbo C. Turbo Pascal, Turbo Prolog and Turbo
Basic Three features, one price.
$69.95
1-800-622-8366

Maas Data Systems, Inc.

BV51, PO Box 1030, East Mndsor, CT 060i',
FREE CATALOG ($ 1per disk/50c rental)

FREE SOFTWARE
BEST OF PUBLIC DOMAIN
& SHAREWARE.
Carefully selected and
edited programs for I.B.M.
Send S.A.S.E. for free catalog

C.C.S., Inc.
PO

Dept

B1

Box 312, Lafayette Hill, PA 19444

FREE CATALOG
PUBLIC DOMAIN/SHAREWARE

Relocatable, symbolic disassemblers are now available

• 400 IBM PC 8 compatibles CIISNS •

for the Motorola, Intel, RCA, TI, Rockwell, & Zilog
micros! Automatic label generation, assembly capability

200 Amiga disks • 125 Atari ST disks
PC disks as low as 51.25 each. Amiga & ST as low as 8160

and much more. Call and ask for what you need.

each! Rent or buy Free shipping! Call toll free, write or cit.
de reader service for FREE BIG CATALOG with full descriptions Please specify computer-48 hr. turnaround!

RELMS'

Computer Solutions

P.O. Box 6719, San Jose, CA 95150
(408)356-1210

PO Boo 354-- Dept

TWX 910-379-0014

(800) 448-4880

'C' DOCUMENTATION TOOLS
• C-CALL $39 Creates graphic-tree of caller/called structures,
and files-vs- procedure table-of-contents
• C-HDR $39 Creates/inserts/updates headers tor each procedure showing caller/called and identifiers
• C- LIST $29 List, action-diagram, reformat programs
• C- REF $29 Local/global/parameter cross reference
• SPECIAL $99 All 4 plus integrated C-DOC version

SOFTWARE BLACKSMITHS INC.
6064 Si

B. Mason

Michigan 48854

1-800-874-9375 ( M- F 10-6 EST

1-517-628-2943

nquiry 669.

Ives Way, Mississauga, ONT Canada L5N•4M1

1126 a Cedar Ridge, Suite 115. Duncanville. TX 75137

nquiry 658.

BRIGHT FUTURES INCORPORATED
Dept

nquiry 668.

nquiry 663.

Create graphic mous, cursors, symbols, bit- mapped
character sets, and dyne mic, sell-calculating menus in text
or graphics Control program flow with keyboard or mouse

ONLY $ 15 + $3 S&H
OubeCalc. EDRAW, AutoMenu. Math Tutor. PC- DOS Help,
Baker's Dozen. Languages, EZ-Form. PC- Style, PackDisk,
PC- Stock. KeGames. Best Games. Home Inventory PC Outline, Form Letters, ImagePrint. SideWriter. PC- Prompt.
Best Utilities

Canada 800-225-1166
International 216-494-3781

DISASSEMBLERS
MPU OBJECT CODE on your PC

TOOLS
Professional

offering sound advice and low prices Call or write today to
receive your FREE comprehensive Buyer's Guide

nquiry 662.

DEVELOPMENT

75C per DISK SALE
20 TOP IBM PC PD/SW DISKS ( 360K)

nquiry 667.

ZIPwhere - Function Library and Data File supply " C"
programs with all ZIP Codes and matching cities, coun-

address Retrieve distances and time differences. Much
more! Data file < 1 meg. $ 139

PUBLIC DOMAIN

(416) 858-4466

nquiry 664.

RENT SOFTWARE $ 1/DISK
Public Domain and User Supported Software

Rent

for $ 1 per diskfull or we'll copy. IBM ( 31
2 " also).
/
Apple, C-64, Sanyo 550 and Mac. Sample- $ 3.
VISA/MC. 24 hr. info/order line. ( 619) 941-3244 or
send # 10 SASE ( specify computer) Money Back
Guarantee!

FutureSystems

Box 3040 ( T), Vista, CA 92083
office: 10-6 PST Mon.- Sat. ( 619) 941-9761
nquiry 670

PUBLIC DOMAIN

Programming tools for Turbo Pascal 50 Screen Painter

OUTSTANDING IBM SOFTWARE
ONLY $ 3.00/DISK or Less

Code Generator. JO Fields. Dynamic Menus,

FREE CATALOG also contains SHAREWARE. 51
4
/

The Best of Shareware and Public Domain Programs.

and 31
2 /
inch. All categories. ENGINEERING, CAD,

TURBO PLUS $ 149.95
Programming Unit Libraries, Sample Programs,
280 Page taus:rat& Manual. 60 Day Satisfaction
Guarantee , Brochares 8 Demo Diskettes avail

PO Box 9252 Salt Lake Oly, UT 84109
(801) 487-9662

nquiry 659.

Get INSIDE!

Call today for afree brocrare and the latest list of supported
compilers 30-day guarantee VISA/MC/COD

Paradigm Systems
PO Box 1S2
(800) 537-5043

Milford

MA 01757

In MA' ( 508) 478-0499

UTILITIES,
SHEETS,

PUBLISHING,
BUSINESS,
WORD

LANGUAGES,

GRAPHICS,

PROCESSORS,

SPREADCHURCH,

MEDICAL, HEALTH, EDUCATION. HOME

Write or call for FREE CATALOG
or Send 75¢ for a disk

SECTOR SYSTEMS COMPANY, INC.

A.C.L.

Catalog and sample programs
( 916) 973-1850

Dept

B-3, 416 Ocean Avenue, Marblehead, MA 01945
(617)639-2625

1621 Fulton Ave., Suite 835-B3, Sacramento, CA 95825

nquiry 665.

The best PC software performance tool is now better than
over with source line tim ng, caller timing and arbitrary event
timing— all with microsecond accuracy and without source
modification The expanded DOS analysis mode identifies
I/O bottlenecks $ 125

iquiry 660.

DESKTOP
24 hours

Satisfaction guaranteed.

Highly Favorable Revrevei IBM 8 Compatibles.

Nostradamus Inc.

3.50^ formats.
First Class within

5.25" and
Orders shipped

FREE IBM SOFTWARE

nquiry 671.

$3.00 SOFTWARE FOR IBM PC
Hundreds
databases,

to

choose

from,

spreadsheets,

wordprocessors,

games,

lotto,

com-

munications, business, music, bible, art, education,
language and useful utilities for making your computer

easier

to

learn.

Most

programs

have

documentation on the disk.
Free 125 page catalog.

BEST BITS & BYTES
PO Box 8245. Dept B. Van Nuys. CA 91409
In CA: (818) 764-9503

Inquiry 666.

FREE SOFTWARE
Buy or Rent $ 1/disk

World's largest Free Software Library of IBM PC 8 Compatibles and Macintosh. Over 3000 program's for
Religion, Utilities, Business, Corn., Word Processor.
Education, and Games on 5.4" and 3.5" format. Best
quality, Lowest rate, and Fastest service. For fast free
catalogue write to:

SOFTSHOPPE
PO Box 709. Ann Arbor. MI 48105

800-245-BYTE

(313) 763-8721

nquiry 672.
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THE BUYER'S MART
PUBLIC DOMAIN
FREE SOFTWARE
We send you 15-20 new IBM programs amonth on 5
disks—FREEI You pay only $S shipping/handling. Annual membership reg. $29.95. Join today for only $9.95
and we'll send you over 30 programs on 10 disks as a
bonus—FREE? No gimmicks— no zatchest
toll free 800 669-2669 ext 348

SOFTWARE of the MONTH CLUB
we take vlsalmastercard/amex

SOFTWARE/ACCOUNTING
dBASE BUSINESS TOOLS
•General Ledger
•Accounts Recybl
•Order Entry
•Sales Analysis

'Purch Ord/lnvntory
Accounts Payable
•Job Costing
•Job Estimating

Completely Menu Doyen

Quite
Defeats all Hardware/Software Copiers
Simply
No Source Code Changes
The Beat
Multiple Layering
Way To
No Damaged Media
Protect
Full Hard Disk Support
Your Valuable
Unlimited Metering
Software Investment
FREE Demo Disk

STOPCOPY- 4325 11
STOPCOPY PLUS • sw5oe.
BBI COMPUTER SYSTEMS. pan 871-1094
14105 Heritage La , Silver Spring, MD 20906FAX: (301)460.7545

nquiry 674.

PI 0 reg and too PLC tuncrions and 500 I/0 in a reallime kernel
The system can be A control alarm. regulating and rneasurrng
system with tunechannels peak. states, and supervision functions
Intrcduction price ft/re first 100 orders ALLCON software and one Multi
card with 16 N1 ( 12 bit 1NO, 16 0/I and 16 CVO with daughterboards

San Diego, CA 92107

8995.—for each CPU ken»

ALLregulator AB

Cr Crd/Chk/COD

415 09 Goteborg Sweden

computer

4876-6 Santa Monica Ave

(619) 223-3344

Fax 46 31434730
nquiry

tel 46 31480180

agents wanted

684.

SOFTWARE/BASIC

SECURITY
THE ULTIMATE COPY PROTECTION

DATA ACQUISITION ON MS-DOS AUME
Our compiler ALLCON can handle software for proceues up to 100

$99 EA + s8h w/cIBASE 2, 3or 3+ SOURCE CODE

dATAMAR SYSTEMS'

nquiry 679.

nquiry 673.

SOFTWARE/ENGINEERING

Save time, money, & brain cells!
CluickWIndows Advanced user- interface library supports
windows, menus, dialog boxes, help, mouse, and more For
text and graphics modes thru VGA. Fast and intuitive!
OutekComm communications library supports up to 16
comm ports, Hayes modems, modem and ymodem file
transfer, and more. All interrupt driven Easy to use!
Each library written in assembly and comes with complete
manual. $139 each For Microsoft OuickBasic or BASCOM.

Software Interphase,

Inc.

5 Bradley Street, Suite 106, -Providence, RI 02908
(401)274-5465 Call now for FREE terminal/demo program.

PRACTICAL
ENGINEERING TOOLS
Hobbyists — Students — Engineers

CIRCUIT DESIGN — LOGIC SIMULATION
FFT ANALYSIS — CIRCUIT ANALYSIS
MATHEMATICS — PC/MSDOS
VISA/MC
ALL UNDER $50 — FREE CATALOG
BSOFT Software (614) 491 0832
444 Colton Rd , Columbus OH

43207

nquiry 685.

nquiry 680.

SOFTWARE/BUSINESS
PRIVACY-YES/VIRUS-NO

"TOBY" is apowerful software package for the protection of pn,
vacy and integrity of files of any type Special format conversions
for modem/BB use included TOBY employs simple menu-driven
commands featuring helpful user dialogue For the IBM PC line and
true compatibles coprocessor ( 8087. 80287, 80387) required Program memory 36K TOBY features a practical yet serious cryptographic capability which is an extension of the professionally
respeged algorithm of MacClaren and Marsopla ( no DES no RSA)
US sales only Specify 25" or 525 media Check or MO for 9125
(Mass orders add 5%)

PO Box 98, Newton, MA 02168

DATA ENTRY SYSTEM
Heads-down data entry with two- pass verification
for the IBM PS/2-PC/XT/AT & compatibles. Features
include: Auto dup/skip, verify bypass, range checks,
table lookups, a complete edit language. Fully
menu driven. Price $395
Call for our free 30 day trial period.

Circuit Analysis • Root Locus • Thermal Analysis • Plotter Drivers • Engineering Graphics • Signal Processing
•Active/Passive Filter Design • Transfer Function/FFT
Analysis • Logic Simulation • Microstrip Design •
PC/MSDOS • Macintosh • VISNMC

COMPUTER KEYES

BV Engineering Professional Software

21929 Makah Rd., Woodway, WA 98020
Tel 206/776-6443 USA 1800/356-0203 Fax: 2061776-7210

nquiry 675.

BIT- LOCK®

SECURITY

MICROCOMPUTER APPLICATIONS
3167 E Otero Circle Littleton, CO 80122
(303) 922-6410/770-1863

LP88-SPREADSHEET LP
Our bestselling menu driven linear programming system now
solves problems with 1000 constraints and 5000 variables up
to 30 times lager New person reads/writes Lotus worksheets
Use 1-2-3/Symphony as a matrix generator or post processor
Many other features including interactive and batch operation,
spreadsheet style display, equation processor, problem/basis
storage. foe I/O. Simplex restart, report generator, sensitivity
analysis IENevas says "The flexibility and features of this pro
gram are a bargain at its low price" 9149 with 8087 support
and 100- page manual 929 for working demo and manual

EASTERN SOFTWARE PRODUCTS, INC.

PO Box 15328. Alexandria. %A 22309

(703) 360.7800

ELECTRONIC SHREDDER NOW
AVAILABLE TO PUBLIC

Absolute security. Program totally erases sensitive
files while leaving all other flies intact. Eliminates
deleted files on any size hard or floppy drive. Data CANNOT be re-created by ANY utility. IBM or Compatibles.
Perfect for legal, financial, military applications. $89.
VISA/MC

ProWest Inc.

4313 Lomas Blvd. NE, Albuquerque, NM 87110
1-800-825-8375

Contact POWER
E-Z contact management system for hands-on
lawyers, consultants, RE agents, mfr. reps & other
client based professionals. Instant data, form letters, labels, schedules, time logs, ticklers— auto
phone work— tracks mail, referrals, projects—text
editor for notes & letters. Only $ 395. IBM, 384K,
HD. Send $5.00 for working demo.

Parkside Computer Systems (714) 838-1888
1241 Landfair, Santa Ana, CA 92705

Visa/MC

COPY PROTECTION

T

he world's leading software manufacturers depend
on Softguard copy protection systems Your FREE

DISKETTE introduces you to SuperLock•—inwsibte copy protection for IBM-PC ( and compatibles) and Macintosh.
• Hard disk support • No source code changes
• Customized versions • LAN support

Simplify the Business of Business
with

SIMPLESOFT's Business Software
'General Ledger ' Accts Payable
'Accts Receivable • Cash/low
$49.95 each + S&H

• New upgrades available

••• Write for FREE CATALOG •• •

(408) 773-9680
SOFTGUARD SYSTEMS, INC.

SIMPLESOFT SOFTWARE CORPORATION

710 lakerery Sure 200 Sunny.. Ca 94086
FAO 14081 rnre»

678.
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SIMULATION WITH GPSS/PO'
GPSS/PC'• is an IBM personal computer implementation of the popular mainframe simulation language

GPSS. Graphics, animation and an extremely interactive environment allow atotally new view of your simulations. Simulate complex real-world systems with the
most interactive and visual yet economical simulation
software.

MINUTEMAN Software
1
10

Box 171 7r Stow Massachusers USA

(508) 897-5662 ext. 540 ( 800) 223-1430 ext. 540

Circuit Analysis — SPICE
Non-linear DC & Transient; Linear AC.
•Version 3B1 with BSIM, GaAs, JFET,
MOSFET, BJT, diode, etc models, screen
graphics, improved speed and convergence.
*PC Version 2G6 available at $95.
Call, write, or check inquiry /
0for more into

Northern Valley Software
28327 Rothrock Dr

E Guadalupe Road. Suite 228. Tempe. AZ 85283

Palos Verdes, CA 90274

541-3677

ELECTRONIC TEMPLATES
SCHEMATIC SYMBOLS
In Macintosh MacPaint format
Hundreds of symbols including, common components.
TTL. CMOS, linear & more.
Copy 8 Paste in seconds

$44.95 +

$3 S/H ( CAL residents add 6%)

OASIS DESIGNS

61159 El Coyote Ln., Joshua Tree, CA 92252
619-366-8570

(602) 831-8105

Inquiry 683.

Rancho

(213)
nquiry 688.

nquiry 682.

nquiry 677.

Suite a13 Riverside, CA 92507

(714) 781-0252

Inquiry 687

nquiry 681.

nquiry 676.

300

2023 Chicago Ave

nquiry

Piracy SURVIVAL 5 YEARS proves effectiveness of
powerful multilayered security. Rapid decryption
algorithms. Reliable/small port transparent security
device PARALLEL or SERIAL port. Complemented by
economical KEY-LOK" and multifeatured COMPULOCK" including countdown, timeout, data encryption.
and multiproduct protection.

nquiry

Affordable Engineering Software
FREE APPLICATION GUIDE & CATALOG

Inquiry 689.

THE BUYER'S MART
SOFTWARE/ENGINEERING
FREE ENGINEERING MAGAZINE
Personal Engineering iu amonthly magazine sent
free of charge ( USA only) to scientists/engineers
who use PCs for technical applications. Topics
each month include instrumentation • Data
Acq/Control • Design Automation. To receive a
free sample issue and qualification form either circle below or send request on letterhead to:

Personal Engineering Communications
Box 300, Brcoiine MA 02146

, SOFTWARE/GRAPHICS
7brboGeometry Library
Over 150 283 dimensional routines. includes Intersections.
Translormationa Equations, HiddenLines, Perspective, Curies,
Areas, Volumes, Clipping, Planes, Vectors, Distance.
Polydecomp, IBM PC and Comp. MAC. MSDOS 2.. Turbo
Pascal. Turbo C, MSC 8Turbo Pascal MAC 400 pg. manual,
source code 514995 + 5.00 S8H Foreign add 51803 VISA.
MC Chk, PO 30 Day guarantee

Disk Software, Inc.

2116 E Arapaho Rd. # 487. Richardson. TX 75081
1-800-635-7760
(214) 423-7288
FAX: 214-423-4485

STOCKS

OPTIONS

FUTURES

Turn Your PC Into A

MARKET QUOTATION MONITOR
100 page book costs satellite and radio data reception of finao
col news and quotes for your PC, 519 Includes demo diskeee)
Free informative catalog of
•Data receivers and kits
•Quote processong and display sothvare
•Descrambling software utilities

303-223-2120

$5 Demo Diskette

DATA rx

ill

E

Drake Rd,

Suite

7041,

Fort Collins.

CO 80525

nquiry 701.

nquiry 695.

nquiry 690.

SOFTWARE/INVESTMENTS

SOFTWARE/LANGUAGES
SEGS

EC-Ace ANALOG CIRCUIT ANALYSIS
You can afford to get staled with EC-Ace, a subset of
the powerful ECA-2 circuit simulator Includes all the
basics and built-in graphics,
•PC, DC, Temperature, Transient
•A full 525 pg. ECA-2 manual.
•Interactive, twice as fart as SPICE.

EC -Ace 2.31 IBM PC or Mac $ 145.
Call 313-663-8810 for FREE DEMO

Tatum Labs, Inc.

1478 Mark Twain Cl

Ann Arbor, MI 48103

v2.0

Scientific Engineering Graphics System
•
•
•
•
•

Logarithmic, Time/Date 8 Linear Axes.
Easy Curve Fitting and Data Smoothing,
1-2-3 Interface 8i Numeric Spreadsheet.
Supports all Video 8 Device Standards.
10 Curves with up to 8000 points each.

68HC11 SIMULATOR
$95.00
Test software written for the 68HC11 on an
IBM/PC/XT/AT or 100% compatibles. Single stepping, trace mode, breakpoints, interrupts, disassembler, EPROM simulation, much more! Tool for
students and professionals. CheckNisa/MC.
FAX ( 604) 294-9996
Brochure available

WestShore Products

22548 Kendrick Loop, Maple Ridge. ac Canada V2X 3W4
(604) 291-1179

5900 Mosteller Dr 01124
Oklahoma City. OK 73112

DRUMA INC.

405-842-0558
800-284-3381

PEN PLOTTER EMULATOR
FPLOT turns your dot matrix or laser printer into an
HP pen plotter Fast hires output. No jagged lines.
Vary line width, color. Works with Autocad, Draf ix,
etc. Supports NEC P5/P6, IBM Proprinter, Epson
LO/FX, Toshiba, HP Laserjet. Hercules/CGA/EGA/
VGA for preview 664 check/m.o.

FPLOT CORPORATION
24-16 Steinway St. Suite 606 Astoria, NV 11103

212-418-8469

GEOLOGICAL CATALOG

RockWare, Inc.
4251 Kipling St

Suite 595, Wheat Ridge, CO 00033 USA

(303:

423-5645

FORTRAN for Macintosh
Language Systems FORTRAN is a full-featured FOR-

TRAN 77 compiler integrated w/MPW. Full ANSI FORTRAN 77 plus VAX-type extensions. SANE numerical
calculations & data types incl. COMPLEX -16. 68000,
68020 and 68881 object code Arrays greater than 32K.
Link with Pascal, C, MacApp. 6359 w/MPW via air.
MCNISA/Check. MAC+, SE, Mac II. HD rep

Language Systems Corp.
441 Carlisle Drive, Herndon VA 22070
(703) 47B-01131

nquiry 703.

SOFTWARE/MATHEMATICS

SOFTWARE/GEOLOGICAL

Geological software for log plotting, gridding/contourirbg, hydrology, digitizitg, 3-D solid modelling, synthetic seismogram, fracture analysis, image processmg, scout ticket manager, over 50 programs in
catalog. Macintosh too Please call, or write, for Free
Catalog!

6448 Hwy 290 East E103. Austin, TX 78723
Orders: 512-323-0403 &board: 512-323-2402

nquiry 702

nquiry 697.

nquiry 692.

Attractive prices. Weite or call for tree diskette.

Edmond Software, Inc.

nquiry 696.

nquiry 691

FORTH with DRUMA FORTH- 83
Break the 64K barrier whh 899 '83 standard Implementation.
•320K program space, no speeaspace penalty
•1Mb+ memory with automated memory management
•On-line doc/glossary. lull DOS 8 file interlace
•Asca/block Wes, assembler. editor, 8 others
•IBM PC/XT/AT 8 all compatibles

GRAPHICS PRINTER SUPPORT
AT LAST , Use the PrtSc key to make quail!), sf...ale,T

B&W or color reproductions of your display on any
dot matrix, ink/of, or laser printer GRAFPLUS supports all versions of PC or MS-DOS with IBM find
EGA. VGA). Tecmar and Hercules graphics boards
$4995.

Jewell Technologies, Inc.

4746 44th Ave SW, Seattle, WA 98116
800-628-2828 x 527 (206) 937-1081

MATH EDITING

FOR THE PC

= EZe ix:"

I(Fats

•MathEdit constructs math equations to be inserted into
WordPerfect arid TEX documents.
•User-friendly ird.t.e—no new word processor needs
to be learned
•MathEdit—S149

K-TALK

COMMUI11.11701VS

50 1.16.10.10.... Sam IX
Court.. One QM
(814) 294-3535

nquiry 704.

nquiry 698.

SOFTWARE/GRAPHICS
PC TECHNICAL GRAPHICS

TEKMAR is a graphics library for the Ere or Tecmar
Graphics Master Simile-to PLOT-10, includes WINDOW,
VIEWPORT, AXIS Support for HP HI plotters. Curve
fitting, complete plotting program. Log, semi-log, multiaxis, 3-0, contours Jery Pournelle (
Aug 86 Byte): "
As
good as any Ihave ever seen..." Demo disks, literature
available.

Advanced Systems Consultants
21115 Devonshire St. a329, Chatsworth, CA 91311
(813) 407-1059

nquiry 693.

FORTRAN PROGRAMMER?
Now you can call 2-D and 3-D graphics routines within your
FORTRAN program
GRAFMATIC screen routines $ 135
PLOTMATIC plotter driver
135
PRINTMATIC printer driver
135
For the IBM PC XT, Ar 8 compatibles We support a vanety of compilers, graphics box., plotters and pnnters

MICROCOMPATIBLES
301 Prelude Dr . Dept B. Silver Spring. MD 20901 USA

MATHEMATICIANS—ENGINEERS
Have you ever seen functions of a complex
variable? Would you like to really understand differential operators like div, grad and curl? How
about a peek into the fourth dimension? Call or
write for information on our latest PC and Macintosh software.

Lascaux Graphics
3220 Steuben Pm. Bronx. NY 10467

(301) 593-0683

(212) 654-7429

nquiry 705.

nquiry 699.

SOFTWARE/MORTGAGE
PROFESSIONAL GRAPHICS FOR
SCIENTISTS AND ENGINEERS
PC/MSDOS • Macintosh
FREE 48 page Catalog
Linear/Log Scaling • GraDhs with error bars • AUTO PLOT •
BATCH Mode • Multiple Y-axes • Multiple data files • Auto:
Forced Scaling • Full labeling • Built-in editor • 1-2-3 Interlace
•Curve fitting • Statistic,. • CGA. EGA 8 Hercules Compati
tile. 40 pen potters supported

BV Engineering Professional Software
2023 Chicago Ave.. Suite B13. Riverside CA 92507
VISA/PAC
(714) 791-0252

nquiry 694.

STANDARD GRAPHICS
ANSI VDI compatible Mapping, arcs, markers, text, orient.
align, font loading, figure fill. image 8 more Draw in bitmap or on display Segmentation, transt, vm support, pick
simul., brtbit, var size pattern fill, input option set,
DRIVERS, print, plotter supp. Works with most "C', MS

"OulckBASIC", " FORTRAN". EGANGA.
manual. $395. Amex accepted.

NOVA INC.

Examples.

PO Box 68976, Schaumburg, IL 60168
312-882-4111

nquiry 700.

MORTGAGE COMPUTER SYSTEMS
For LENDERS:
•Construction Mortgage Servicing
•Conventional Mortgage Servicing
• Reverse Mortgage
For BROKERS:
• Best fit Borrower/Property/Lender/Commission.
• Risk Management.
•Automatic Documents Creation.
Runs on IBM PCIXT/AT and compatibles

synthetic intelligence Inc.
(212) 967-2399 New York. NY. 10001

nquiry 706.
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SOFTWARE/MUSIC
IBM MUSIC FEATURE CARD!
Option card with 8 voice, multHimbral MIDI synthesizer on
board. Includes 240 pre-programmed Yamaha sounds, 96 programmable patches and a MIDI inloubthru interface Use two
cards to double capacities An all- in-one MIDI Studio for IBM
and compatibles for only $495. Software available for iiscord
mg, arranging and educatory& needs Packages recommended
Dealers. catalogers, 8 VI1RS call for discount schedule

Distributed by

SOFTWARE/SCIENTIFIC
POWERFUL EQN SOLVER

RISK FREE $99 OFFER With Top 10 Word Processor!
Graphics Built-in •

Coupled singular) dirt pan • Indefinite
(singular) integrals • New functions/algorithmstolutions • Fit
60th order curves to imported data • COMPLEX/real roots •
Programming • 47 pfedefindionS • /
4 digit accuracy. • More
•" Ciev. over 40 years" EETimes • MS-DOS 640KB. graphes
card • CURVE^
C4LL TODAY

MIX BOOKSHELF

6400 Hollis SL, #12, Emeryville. CA 94608

800-648-5353 0100

VISA/MCCOD/C heck

(
415) 653-3307

Curve Systems International

1-800-233-9604

9693 San Veente Blvd., Suite 360, LA

Inquiry 707.

CA eooao

SOFTWARE/PACKAGING

Clcith binders 8 slipcases Ike IBM's Vinyl binders, boxes, and
folders in many sizes

Dsk pages, envelopes. 8 labels Low

quantity imprinting Bulk disks Everything you need to bring
your software to market Disk and binder mailers. Much more!
Law Prices! Fast service Call or wore for a FREE

CATALOG.

Anthropomorphic Systems, Limited
376 E SI

1-800-DEAL- NOW

Gamma Security Products

710 Wilshire Blvd.. #609, Santa Monica, CA 90401
Tel: 213/394-8622 Fax: 213/395-4214 TN: 5106008273
719.

SOFTWARE/SORT
OUR CATALOG WILL SAVE YOU TIME AND MONEY!
It describes (i) GRAPH, a $79 scientific plotting program, (ii) MINSO, apowerful $179 package for curve fitting and model development, (iii) LAPLACE, asimulation program employing numerical iaversion of transforms
($249), and (iv) FISTRIP for exponential stripping ($249).
Call today for our free 16 page catalog with detailed
technical application notes

MicroMath Scientific Software

Charles Rd , Lombard, IL 60148

Salt Lake City, Utah 84121-3144
For orders or catalogs call: ( 800) 942- MATH

312-629-5160

Inquiry 708.

PC Security Products
A complete line for: PC access, back-ups, modems,
software piracy, virus detection, file encryption, and
data protection. Featuring CodeSafe H/W copy protection with sophisticated file encryption. Brochures
and Demos available.

nquiry

nquiry 713.

HARD TO FIND COMPUTER SUPPLIES FOR
SOFTWARE DEVELOPERS & POWER USERS

SOFTWARE/SECURITY

Inquiry 714

OPT-TECH SORT/MERGE
Extremely fast Sort/Merge/Select utility. Run as an MSDOS command or CALL as a subroutine Supports
most languages and Retypes including Btneve and
dBASE. Unlimited tilesizes, multiple keys and much
more! MS-DOS $149. XENIX $249.
(702)

588-3737

Opt-Tech Data Processing
PO Box 678

Zephyr Cove, NV 894418

nquiry 720.

SOFTWARE/TAX PREP
SAVE

SAVE

SAVE

SAVE

LET'S TALK LABELS
vVe do disk labels (54.' & 31
2 )
/
• Better • Fester • Cheaper •

FOR THE IBM PC & COMPATIBLES

We also have Tyvek Sleeves
Mailers • Binders • Vinyl Pages

MICROCOMPATIBLES INC.

Service.

301 Prelude Dr, Silver Spring, MD 20901

Rice St Associates
9303 CincinnatiColumbus Rd

TAX PAK
5th year—SaltedABCDEFRSErms 1040 1040A 1065
2106 2119 2441 3468 3800 3903 4137 4562 4684 4797
4972 6251 6252 8582 8606 8615. IRS approved printing
for IBM PC. Professional allows multiple clients, Batch
Processing, 8 Tax Organizer $185. Personal has abbrenated Ile of forms& features $37: Annual updates $125
8 $27 respectively.

SOLVER

Beet.... we •Pecielize in dial, label... . 1.414 Talk

We we • complete software pet-login

ORDINARY/PARTIAL
DIFFERENTIAL EON

West Chester. OH 45069

(301) 593-0683

513-777-0133

709.

nquiry

Candelarla Works
3955 Club Dr,

nquiry 715

Atlanta, GA 30319

(
404) 266-2420

nquiry 721

SOFTWARE/PRINTER
PRINTER GENIUS

memory resident printer management • Control printer features from menus or within documents
•Print spool to disk files or memory • Background print
•File 8directory browse • Edit small text • and mdre...
•User friendly pop-up screens • 92 page manual •
Preset for all printers • Completely flexible • PC
MS-DOS • $89 + $4 S/H • VISA/MC

Scientific/Engineering/Graphics Libraries
Turbo Pascal, Turbo C, Microsoft C

Powerful

Send for FREE catalogue of software tools for Scientists and
Engineers Includes: Scientific subroutine libraries, device independent graphics libraries ( including EGA, HP plotter and
Lasiblat suPPOn), scientific charting libcane6 3-D petting library.
data acquisition libraries. mentxtrnen process control salteare
hersions available for a wriety of popular languages.

Guinn-Curtis

Nor Software Inc.

527 3rd Ave, Suite 150, New York, NY 10016
(212) 213-9118
Inquiry 710

1191 Chestnut St, Unit 2-5

APRIL 15th'
Tax preparation package based on Lotus 1-2-a 20 for
IBM-compatible PC w/512K. Includes 1040. 1040A, all
Schedules & 12+ supporting Forms. IRS-acceptable printouts (except 1040. 1040A). Easy-to-use menu functions
8 Help files, 1988 Verslon 849.95. Low-cost '87 demo
available for 88 tax planning.

JD Enterprises

Newton

MA 02164

(617) 965-5660
nquiry 716.

PO. Box 658
St. Ann MO 63074
(314) 427-3353
nquiry 722.

SOFTWARE/SCANNERS
Optical Character Recognition
Stop retyping PC OCR' software will convert typed or
pnnted pagas info editable tact files for your word processor
Works with HP ScanJet, Panasonic and most other scanners Suppled we 18 popular fonts User tranabie you
can teach PC-OCR" to read virtually any typestyle Irid
foreign fonts. Proportional text, matrix printer output. Xerox
"vies OK $385 CheckNISA/MC/AmExp/COD

Essex Publishing Co.

PO Box 391, Cedar Grove, NJ 07009
(201) 783-6940
Inquiry 711.

DATA ACQUISITION 8, ANALYSIS ON PC'S
•Fee epolteson
* rice Tel in ems year DSP. pose. cone« AO
or OR needs Our wen endneenna ere, we ponde tau we • were
solution to re yes nee., 5,0 ewe,
•NO A IEEE eta Menlo Wce MetraByta Scerefe Sole/ore and Renee Inenfrnents
•aviar,.. semen escarp PRIME FACIDR FFT tut:mere leery
FOURIER PERSPECTIVE II seemed ewer seems woe
•mew draw, seven ben Untie leberelon, Techreopees OuinnCiee
Ins Ciaden Sicensecieneneen 20 30 Peen«
See Where New owe Kt OTTE Aity, REM
LOW PACES—egoection OUAAINTEED

ALLIGATOR TECHNOLOGIES
PO Elm 9706, Fountain Valley. CA 92706
FAX. (7741 8504487

tea. ALUGATOR

nquiry 712.
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BYTE

Scientific LOGICS Inc.

Excellence in Software for Science and Enoneenn,
21910 Alcazar Ave Cupertno CA 95014

(408) 446-3575

MARCH 1989

IBM/Compatibles, Commodore-Amiga. Prints forms,
audits taxes, multiple returns, 20 forms and
schedules, saws to disk, forecast 1989 taxes. ONLY
$34.95. Md $4Ski, MA add 5% Sales Tax, Check,
MO, Credit Cards.

Quality Business Systems
PO Box 805 Hudson, MA 01749

1-800-225-5800
nquiry 723.

SOFTWARE/SECURITY
CodeSafe" Virus Protection System

Protects an hard disks, any sue • Detects any dormant virus • Pro
teas isa COM. EXE, and associated GOL Nes Nd pet the system
files Ilk) other preduele) • Deets =moon of Scot seder. and DOS
•Supports all pcius DOS machines • DOS 20 to 40 • Mono. Hero.
COA. EGA • Include, both 51
/ •and TO - dale • Transparent to user
4
• Warning windows will open, with options it a problem Metes •
Memory reeKlefl apprce 10 vo 20 K. depending an me number d files
TOLL FREE TECH SUPPORT • 30 Day Money Bee Dearman
NOT COPFPROTECTED $eem

ChrlsWare, Inc.
15415 N Eden Dr

Eden Prairie,

TOLL FREE 1-800-325-8448

nquiry 718.
•

1988 TAXES
FAST, EASY, ACCURATE

Corripuserve 74017,663

nquiry 717.

SOFTWARE/SCIENTIFIC

Tel. 0141 8504984

SOLVER- Q

numerical 8 equation handling program by
Prof.F.Alvarado. U.Wisconsin. does symbolic math over
500 simultaneous non-linear equations, multiple nonlinear regression, complex equations, symbolic differentiation, graphics ) Easy-to-use, on-line tutorial, menubased, full screen editor, manual. Requires MS-DOS
2.0+.
a

MN

55346

Visa and Master Card accepted

STATISTICS
The BASS SyStertre
Why use up 8 meg and 640K Just to run a
data step on your PC? Now you can run your
data step code and statistical procs with a
system that takes only 1meg and 400K (and
costs only $399)! Free information:

BASS Institute, Inc.
PO Box 349, Chapel Hill, NC 27514
(919) 933-7096 or BB: (
919) 968-6755 ( N,8,1)
nquiry 724.

THE BUYER'S MART
STATA
NEW RELEASE NOW AVAILABLE. Even better
graphics, expanded on-line help, and much more.
Still only $590. Quantity arid Academic Discounts
available. $20 Demo. Call toll-free for more information. AXNISA/MC

1 - 800 - STATA FeC
Computing Resource Center
10801 National Boulevard

UTILITIES

STATISTICS

STATISTICS

STATISTIX - II
Comprehensive, powerful and incredibly easy-touse. Full screen editor, transformations, linear
models (ANOVA, regression, tog/f, PCA, etc),
ARIMA, most standard stat procedures. Clear, well
organized documentation. Satisfaction guaranteed.
$169 PC DOS, $99 Apple Il.
NH ANALYTICAL SOFTWARE
PO Box 13204, Roseville, MN 55113
(612) 631-2852

Los Angeles, CA 90064

(213) 470-4341

THE SURVEY SYSTEM
An easy-to- use package designed specifically for
questionnaire data. Produces banner format, cross
tabs & related tables, stataics (Ind regression) & bar
charts. Cooes and repces answers to open-end
questions All reports are camera-ready for professional presentations CRI" interviewing option

ATTENTION FORMAT VICTIMS!!!

NCSS

Professional, easy to use, menu driven statistical
by over 5,000 researchers.
Statistical System -$99
Graphics (2D & 313)-659
Power Pac Supplement- 549
Exp. Design/OC-$49
Survival Analysis-659
We accept checks, PO's, Visa, MC. Add 63 sih

system

Used
• 5.0
• 5.1
• 5.3
• 5.4
• 5.5

CREATIVE RESEARCH SYSTEMS

NCSS-B

15 Lone Oak Ctr, Dept B Petaluma, CA 94952

865 East 400 North, Kaysville, UT 84037

707-765-1001

801-546-0445

STATISTICS CATALOG!
use, the programs come witn complete documentation. Programs available for PC or Apple II. Call toll free now for your
free catalog

HUMAN SYSTEMS DYNAMICS
9010 Reseda Blvd.. Suite 222
Northride, CA 91324

(800) 451-3030 ' 818) 993-8536 ( CA)

STATISTICAL NAVIGATOR'
Statistical Navigator an expel system using Al strategies to help
guide the researcher to the aopropnate statistical analysis. Based
on your answers, it suggests several analyses ranked by suitability
It explains what the analysis does and hoer il tris your objectives
and assumptions Special inns price $99.95•s/h

Easy to learn 8 easy to use Superfast, Supereasy " Point 8
Pick" operation. 41 in connections, statistics and tabulation
features Output to Lotus.WKS files, ASCII. and laser printers
41 with leading market research firms and Fortune 500 corn.
parties Accepts dBase. ASCII 8 Column- binary data.
CALL FOR INFO AND FREE DEMO DISK .

STRAWBERRY SOFTWARE
42 Pleasant Street, Watertown, MA 02172

(617) 923-8800 or FAX: (617) 926-0134

212-334-1858 (
NV)
FAX 415-593-7875

The 1.2mB drive has long been known to READ but NOT
reliably WRITE on 360kB floppies. With "CPYAT2PC""
12mB drives CAN reliably WRITE 360kB floppies saving a
slot for asecond hard disk or backup tape "CPYM2PC" ( Not
Copy Protected) offers ' the preferable SOFfWARE SOLUTION! ONLY $79444 SIM VISA/MC/COD UPS B/R

MICROBRIDGE COMPUTERS
655 Skyway, San Carlos, CA 94070
Order toll free 1-800-523-8777

415-593-8777 (CA)
TELEX EZLNK 62873089

212-334-1858 (NY)
FAX 4155937675

Recover deleted files fast!

StatPac Gold -

VOted Worlds Best Statistical & Forecasting Package

in 1987 by PC World Magazine readers, Six times
more votes than the next closest competitor. More
comprehensive & easier to use than all ohers. Get
the facts Call now for your FREE brochure
1-800-328-4907

Walonick Associates, Inc.

314 -445 -4554

655 Sky Way 0126 San Carlos, CA 94070
Order toll free 1-1300-523-8777
415-593-8777 (CA)

nquiry 738.

VISA/MC/AME)JPO, 30 day-guarantee.

1-800-537-4866

UPS 13/R

MICROBRIDGE COMPUTERS

COPY AT TO PC

A- Cross
This year's #1 Cross Tab package!

The Idea Works, Inc.
100 West Brienvcod. Columbia. MO 65203

Manual and diskette provided.
ONLY S29.00 +
S/H VISAJM-C/COD

nquiry 737.

nquiry 732.

nquiry 726.

REARGUARD password protects you from accidental
formatting of your hard disk. Not memory resident nor
modifies DOS. Completely automated installation.

TELEX EZLINK 62873089

nquiry 731.

Call tor the catalog full of pi Jfess.onal programs tor general
statistics, analysis of variance, regression, questionnaire
analysis and quality control Thoroughly tested and easy to

MATCH SOFTWARE

6426 Coldwater Canyon, North Hollywood. CA 91606-1113

nquiry 736.

nquiry 730.

nquiry 725.

MATCH PRINTERS TO PC

For less than $30 MatchFont and Match-a-Printer
are great for foreign and scientific writings. Get all
the characters you need from most programs and
printers (Apple & Epson printers, daisywheels, etc.).
Greek, French, Italian, Spanish, German, Swedish,
Japanese, graphics... You name it! To receive a
demo disk send $5 refundable upon purchase to:
Call or write 818-906-6791

6500 Nicollet Ave S. Minneapolis
(612) 866-9022

MN 55423

Disk Explorer now incluCleS aulOrnatic file recover,

type in the deleted file's name, Disk Explorer finds
restores it. Disk Explorer also ShO46 what's really on o
view, change or create formats change afile's Slat
change data in any sector MS DOS $
75 US Check/Ctt
card welcome

QUAID SOFTWARE LIMITED
45 Charles St E. 3rd Fl
Toronto, Ontario, Canada M4Y 1S2
(416) 961-8243

nquiry 733.

nquiry 727.

UTILITIES
SIR/DBMS DEMO KIT (7.5 Mb) $49.95

VIDEO SYSTEM TEST

Since 1976. SIR/DBMS nao PIONEERED Advanced DBMS
Technology DESIGNED to handle the changing complexities of
Scientific. Engineering. and Research Detebeee Managernent
SIR/DBMS is also DESIGNED to Provide THE BEST DIRECT Interfaces to SAS. SPSS, SWOP, & SYSTAT SIR/DBMS offers True
Application Level Portabiley frorn PCs elm Supercomputers ,

This menu-driven utility tests your PC/XT/AT video
monitor and controller board combination for compatibility with 17 video modes, including 8514/A,
VGA, EGA, CGA, and Hercules. Also provides test
pattern for screen adjustment. $25.

MAYBE YOU SHOULD TRY SIR/DBMS??
Order Now , Ref Buyer's Mart Special Offer ,

Adventa Corporation

SIR, A Division of Inter Systems Inc.

1016 E El Camino Real, Ste 223, Santa Clara, CA 94087

312.480-9270 ( IL)

(408) 946-8545

703-642-1600 ( VA)

MINITAB's a PC of cake!

Class-A- File

MINITAB's intuitive :tommands are easy to use and
remember. Features descriptive statistics, regression, time series, crisquare, hires graphics, much
more. PC version incl. LOTUS interface, 30-day
trial, network pricing. Call for FREE brochure.

Adatabase for your DOS files. Automatically tracks last

MInItab, Inc.

Automation Technology Research

3061 Enterprise Dr,

State

College, PA 16801

access, update, and creation dates. You classify each
file, specify ownership using pop-up interface accessible from any program. Class-A-File sorts and reports
according to your selection. Like adding secondary keys
to the DOS files system $69.95

4790 Irvine Blvd e$105-376, Irvine, CA 92720

(814) 238-3280

nquiry 729.

(714) 838-6607

nquiry 735.

RMC Technologies

7Baron Park La., 621, Burlington, MA 01803
(617) 272-8208

nquiry 739.

nquiry 734.

nquiry 728.

XPage Breaks 640k!
Why buy expensive EMS boards? OS/2 is not going to use it. XPage turns your PC/XTIAT hard disk
space or AT extended memory as EMS memory.
It's compatible with most DOS EMS applications.
Write for free information or send check/money
order $39 + $3 s/h to:

LOGGER®
Logger, for IBM-PC and compatibles, tracks and reports:
User, Time on, Time off, Directories used, Programs
used, Program start/end time, and calculates totals.
Tracks directories/files: Opened, Created, Renamed,
Deleted. Completely transparent. Retails for $74.95 with
quantity discounts available.

System Automation Software, Inc.
8555 16th St, Silver Spring, MD 20910

1-800-321-3267 or 1-301-565-8080

nquiry 740.
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UTILITIES

WORD PROCESSING

$79-95!!

JAPANESE WORD PROCESSOR FOR IBM

Fast, full featured word processor for IBM PC. Now edits
large files 8 multiple columns. Also spell check,
mailmerge, networking, ASCII, and macros. Easy to use.
Optional menus. Supports 500 printers incl. lasers. Software, guide and tutorial on disk: $16. Registration with
manual. support newsletter and 2 free updates: $89.
90 day money back guarantee. VISA/MC.

Information Technology Lab., Inc.

The Wenham Software Company
VVenham. MA 01984

PC-Write 3.0 - Shareware

EW Plus is the first complete Japanese word processor for
IBM PS/2 and AT Contains about 8000 KANJI and KARA
characters, as well as a45000 word dictionary Fully supports
Japanese standards. Powerful Romaji to KANJI conversion.
For IBM PS/2. At, Toshiba laptops. Requirements: VGA. EGA,
Hercules: 512k Memory: Hard Disk. Printers: Epson LO 24
dot: IBM 9 pin. XL24; HP LaserJet.
For details call:

Order the RED Utilities now! Programs include:
Disk cache speeds hard and floppy disks. Printer
spooler. Batch file compiler speeds batch files.
Path command for data files. Wild card exceptions. Sort directories. Over 10 more programs.
IBM PC. Visa/MC. Send for free catalog.
5 Burley St

WORD PROCESSING

Qukksoft

280 Park Ave , 4E. New York, NY 10017

(508) 7747036

TEL ( 212) 557-0177

Inquiry 741.

FAX ( 212) 557-0179

1
-800 -888 -8088

219 First Ave. N., # 224-BYTC, Seattle, WA 98109

Inquiry 743.

nquiry 745.

WORD PROCESSING
FARSI IGREEK

/ ARABIC / RUSSIAN

DuangJan

Hebrew, all European. Scandinavian. plus either Hindi. Punjabi, Bengali. Gujarati, Tamil. Thai, Korean, Viet. or IPA. Full.
featured multi-language word processor supports on-screen
foreign characters and NLO printing with no hardware
modifications. Includes Font Editor. $355 dot matrix; 8150
addi for laser; $19 demo. S/H in US. inclb. Req. PC. 840K,
graphics 30 day Guarantee. MC/VISA/AMEX

YOUR SALES MESSAGE

Bilingual word processor for English and: Arme-

about the special computer product or service

nian, Bengali Euro/Latin, Greek, Hindi, Khmer, Lao,

that you provide belongs in print

Punjabi, Russian, Sinhalese, Tamil, Thai, Viet

THE BUYER'S MART

$109+$5 s/h (foreign + $12 s/h). Font editor included. For IBM with dot-matrix á LaserJet printer

can help you reach computer professionals and

Demo $6 + $ 1 s/h.

GAMMA PRODUCTIONS, INC.

produce valuable inquiries for your company!

MegaChomp Company

710 Wilshire Eilvd . Suite 609. Santa Monica. CA 90401
213/394-8622 Tlx 5106008273 Gamma Pro SNM

3524 Cottrnan Ave

Call Brian Higgins for more information

Ph,ladelphia. PA 19149-1606

603 -924 -3754

(215) 331-2748

Inquiry 742.

Inquiry 744.

1985

1986

Jan.

$4.00

$6.00

Feb.

$4.00

$6.00

$6.00

March

$4.00

$6.00

$6.00

April

$4.00

$6.00

$6.00

May

$4.00

$6.00

June

$4.00

$6.00

July

1987

1988
$6.00

nquiry 746.

1989

SPECIAL ISSUES and INDEX

$6.00
$6.00

$6.00

BACK ISSUES FOR SALE
BYTE '83-'84 INDEX
BYTE 1985 INDEX

$ 3.00
$ 3.00

BYTE 1986 INDEX

$ 3.00

$6.00

BYTE 1987 INDEX

$ 3.00

$6.00

$6.00*

1985 INSIDE THE IBM PCs

$6.00

$6.00

$6.00

Aug.

$4.00

$6.00

$6.00

$6.00

Sept.

$4.00

$6.00

$6.00

$6.00

Oct.

$4.00

$6.00

$6.00

$6.00

Nov.

$4.00

Dec.

$4.00

$6.00
$6.00

$6.00

1986 INSIDE THE IBM PCs

$ 6.00

1988 INSIDE THE IBM PCs

$ 6.00

APPLICATIONS SOFTWARE TODAY SPECIAL $ 4.00

$6.00

Circle and send requests with payments to:

BYTE Back Issues
One Phoenix Mill Lane

D Check enclosed

Peterborough, NH 03458
(
603) 924-9281

Payments from foreign countries must be made in US funds payable at a US bank.

CARD

$ 5.00

1987 INSIDE THE IBM PCs

* Benchmarks Issue /
2
1
Price

El VISA E MasterCard

$ 4.00

Ex P. DATE

#

SIGNATURE
The above prices include postage in the US. Please add $ . 50 per copy for Canada and Mexico; and $2.00 per copy to foreign countries (surface delivery). Please allow 4 weeks for domestic delivery and 12 weeks for foreign delivery.

NAME
ADDRESS
CITY
304

BYTE • MARCH 1989

STATE

ZIP

PRODUCTS NOT LISTED ... CALL!

Special !

CAD...etc.

CompuGUARD
Anti-VIRUS ... $75
Access Control ... $ 129

Best Buy

SINCE 1984

see Floppy Ormes

1-800-621-3999

New Orders:
AST Premium

ZENITH 1490

286/386

FlatScreen

Call

$579

1

$59 $ 115

MONITORS
Amdek 1280 & Card
639
210A
87
Hitachi 20" SupetScan
2090
Mitsubishi Diamond Scan 1381 .. 477
Monitemi Viking
Call
NEC liultisync II
565
Multisync GS
185
Others
Call
Samsung
Call
Sigma Designs LaserView
Call
Sony Multiscan 1302
650
Multisœn 1303
475
Zenith 1490 Flatscreen
679

SOFTWARE .
AutoSketch®
BoeingGraph
By-Line
Carbon Copy Plus
Clpper
Copy II PC
Corefast
Dac Easy 3.0
dBase IV
DesignCad
Desklink
DesqView
Dries 1Plus
Dralix Ultra
Drails 3D Mod áOptions
Dollars & Sense
Easy Xtra

24008 int.

59
189
169
103
369
18
75
58
Cal
145
92
69
Call
Call
Cal
95
54

SOFTWARE (cont.)
281
Excel PC
69
FastBack
85
FastBack Plus
52
FormTcol
293
Freelance Plus
179
Fox Base Plus
159
GEM Draw Plus
48
Generic cadd 3.0
Call
Generic Cadd Others
255
Harvard Graphics
107
In House Acct
35
King Quest IV
74
Lapink Plus
35
Liesure Suit Larry II
59
Lighting Hard Disk Speedup
Lotus 1232.01
Cd
Lotus Agenda
Cd
113
Managing Your Money
MathCad 2.0
195
35
MicroSoft Flight Sim
56
MicroSoft Windows 2.0
MS- Dos 3.3
95
Norton Util 4.0
45
Novell Nets/are 288
Cal
Pagektaker 3.0
Call
Paradox 2.0
391
PC Tools Deluxe
Cd
PathMinder 4.0
55
Peachtree Accounting II
145
Peachtree Ouere
Call
PFS: First Choice 3.0
86
67
PFS: First Publisher 2.0
PFS: Professional File 2.0
Cal
PFS: Professional Plan 1.02
51
PFS: Professional Write 2.0
102
Plan Perfect
186
OSA
177
OSA Write
115
Ouattro
132
Rapid File
172
415
R:Base for DOS
ShipMaten" (ups Manifest)
199
SideKick Plus
Call
Sniut Sysrnen
418
Sprint
115
Tops
101
Turbo Basic, C. or Pascal
85
Ventura Publishing 2.0
458
VersaCad & Libraries
Call
Windows
Cd
WordPerfect 5.0
213
XTree
33
XTreePro
58
XTreeNet
Cal

DIGITIZERS & PLOTTERS
Calcomp 1023-GT
1043-GT
Drawing Brd 12x12 16-Btn
Enter Sweet-p800
Houston Instruments
DMP 41/42

Call
5898
369
598
2098

HITACHI Digitizer
10 Year Warranty
Puma Pro 12x12
(replacing Tiger Tablet)

4-Btn Cursor, 1-Btn Pen
& Mouse Emulator.

$349

Digitizers áPlotters (cont.)
DMP 51MP
3550
DMP 51
3200
DMP 52MP
2600
DMP 52
2300
DMP 56A
3800
DMP 61
2890
MAP 62
3990
MP Options
Cd
Hitachi Puma Tab ( 10-Year Warranty)
PumaPro 12x12,4b1n,Pen,SW .. 349
PurraPro 12x12,12btn,SW
389
lokne
Call
JDL 850 Series
Call
Kurta lS 12:02
285
IS 12z17
485
Surnmagraphica 12x12 Plus
329
18x12 Pro w/4 Butt & Stylus
559
Mac Bit Pad 12x12, 4But,Sly
269

$457

PANASONIC
10911-m2

$179

I

1124

Call

Logical Connection 258/512k ....Cd
Others
Cal
ScanMan
155

WANTED
Original Programs - utilities,
applications, etc. Earn
royalities in just 90 days.
Ma,1 or Fan your , oto tu alto. Bill
MS-DOS tfi MAC compatee only.

PAGE- I
MAKER

Call

SCANNERS

ScanMan or Complete PC
HandScanner

$155

DRIVES, MODEMS & FAX

COMPUTERS

Fujitsu 3.F 720k Drive
84
Mitsubishi AT 40/64 Mb Hard Drive
1/2 ht 23ms
379
Panasonic FAX Board
689
Seagate ST225 w/card
260
ST238 30Mb •
or/card
285
Sharp Fax UX-• 40 & Phone
989
Smart Modem 1200B int w/sw .
58
2400B int wlsw
115
Teac 3.e 720k Drive
79
3.5 1.44Mb Drive
95
5.25' 380k Drive
76
5.25' 1.2Mb Drive
87
US Robotics
Call

AST Premium
286 Model 80
288 Model 140X
386 Model 300
Mitsubishi MP286L
NEC Multispeed
Multispeed EL ll
Multispeed HD
Toshba Laptope
T1000
Zenith Laptops
SuperSport-Dual
SuperSport 20Mb
SuperSport 288 20Mb
SuperSport 28640Mb

BOARDS & NETWORKS
3-Corn Etherlirg
Call
Adage AD 10/4
Cd
AD10/8L
Call
ArcNet
Call
Artist
Call
AST
Call
ATI EGA Wonder
169
VIP VGA
249
Copy II Opt Bo4rd Dlx
95
EtherNet Plus
Call
Genoa VGA 760x1024
379
Hercules Graphics Plus ......
169
Intel AboveBoard 286/512k
359
AboveBoard PS 288/5121
388
Paradise EGA 480
Cal
VGA Plus
Call
VGA Plus 16
Cal
VGA Pro
Cal
Sigma Designs VGA
209
Tops Flashcard
143
Verticom
Call
Video 7Vega Deluxe
177
V- Ram
Call
Vega VGA
$255
Western Digital EtherNet Plus
Cal

1349
2098
2475
Call
1079
1423
LLVY
Call
779
1570
2357
3298
Call

Intel
coprocessors
Genuine & New
8087-2
80287-8
80287-10
80387-16
80387-20
80387-25
80387 SX
80C287A (for Laptops)

132
205
239
Call
Call
549
398
299

MOUSE
Logitech C7 Serial or Bus
C7 Clear Mouse & Paint
HiRez Bus
Bus & Paint
Serial 8. Publisher

b.s
85
82
82
104

OPTICAL
OptiDnver Kt
525
40 rrs equiv. for most optiDrives

HELPERS

Pre-approved P.O.'s are weleome. Prices reflect cash discount and are subject to change without notice. Product WT.
patbility, warranties, & claims are responsibility of manufacturer only. All returns are subject to a restocking fee. Personal/Company checks delay shipping. AZ orders only add 6.7% tax. Orders are processed same Day. International orders
Cal 18021881-1090.

Circle 182 on Reader Service Card

VENTURA
PUB 2.0

AT 40Mb Disk
23 ms

$477 $ 379

SMART MODEM 1
1200B int.

Cal
Cal
167
295
269
389
345
440
439
439
579
295
1690
Cal
Call
155
189
Cal
382/418
515
455
609
888
Call

Diamond Scan

Call

Mac 12x12 Tablet

Alps
Canon BJ-130
Citizen 180-D
MSP-15E
MSP-40
MSP-45
MSP-50
MSP-55
Premiere 35
Trbute 124
Tribute 224
Diconix 150
HP LaserJet II
JDL 850 Series
NEC LC890
Panasonic 1080i-m2
1091I-m2
1124
1592/1595
1524
Toshba 321-SL
341- SL
351-SX
Others

MITSUBISHI

DRAFIX
Ultra, 1Plus or 3D Module

Summagraphics

PRINTERS & LASERS

PC & MAC

THE PRIMITIVE DRAu01113/ViN

It PAYS to
BUY- MHI!
Service You
Expect!!
Volume Bids
Wecome!
VISA

DataBase Special
dBase IV ... 455
FoxBase Plus ... 179
Paradox ... 429
Rapid File ... 176
Abase for DOS ... 415
0 & A ... 177
Ouattro... 149

MHI Warehouse, Inc.
8129 N. 35th Ave. #2-306
Phoenix, AZ 85051
New Orders:

MASTERCARD

1-800-621-3999

PO's
Just Call First.

Order Info: 602-997-8877
Fax: 602 943 3833

MARCH 1989 • BYTE

305

Mail-Order Electronics

24 HOUR ORDER HOTLINE

ELECTRONICS

NEC V20
p.,

& V30 CHIPS

Replace the 8086 or 8088 in Your 1136 PC and
Incraase Its Speed by up to 30%!
Price

N ..

UR070108-5 (
5MHz) V20 Chia
$ 7.49
UP070108-8 (
8MHz) 820 Chip. . . •14)45 $ 9.49
U7070108-10 (
101.111z) V20 Chip
si-2795 $12.25
U7070116-8 (
8MHz) V30 Chip
$9,95 $ 7.95
UP07011 6-10 (
10MHz) 030 Chio . . 9+995 $ 15.49

7400
Part No.

1-9

10,

Pert No.

SALE
.29
SALE
35
39
SALE
.35
SALE
SALE
SALE
SALE
29
SALE
39
SALE
SALE
SALE
.89
89
195
SALE
.39
SALE
49
45

.
15
. 19
.
15
25
29
25
25
.
15
25
.
19
.
19
. 19
.
15
.29
.
25
29
.
59
. 79
. 79
1.85
.
25
.29
.
25
. 39
35

7485
7486
7489
7490
7493
74121
74123
74125
74126
74143
74150
74154
74152
74173
74174
74175
74176.
74181
74189
74193
74198.
74221
74273
74365
74367

SALE
SALE
195
49
45
SALE
SALE
SALE
SALE
SALE
SALE
135
SALE
SALE
SALE
SALE
SALE
SALE
SALE
79
SALE
SALE
SALE
SALE
SALE

45
29
1.85
.39
.35
25
.
35
35
35
3.95
1.10
125
1.25
.
59
.
35
.
35
.
49
1.49
149
.69
125
.
69
1.49
35
35

74LSOO
SALE
74LSO2
SALE
741204
SALE
74LSO5
SALE
74LS06.
59
74LSO7
59
74150E1
28
74LS10
SALE
74LS14
SALE
74LS27
SALE
741230
SALE
741 q.a.7
SALE
74LS42
49
741247
29
741873
SALE
74LS74
SALE
74LS75
SALE
741576.
39
741885
59
744586.
29
74LS90
SALE
741.293
SALE
74LSI 23
SALE
74LS125 ..49
74LS138. ..49
7415139
SALE
74LS154
119
74LS157
45
74LS158
SALE
7415163
SALE
7415164
SALE

.
15
.
15
.
16
.
16
.49
. 49
. 18
.
15
29
.
19
.
15
.
19
39
. 79
25
. 19
25
29
49
. 19
29
.
29
.
35
39
39
29
1.09
.35
25
35
35

741.5165. . 75
741S166. ,... SALE
7415173
SALE
7415174
SALE
7445175
SALE
741.5189
SALE
74LS191
SALE
74LS193
69
741-5221
SALE
7415240.
SALE
7415243.
SALE
741.5244
SALE
74LS245
SALE
74LS259
99
7412273
89
74LS279
49
741.8322
349
741 52A5
SALE
7415366.
SALE
74LS367
SALE
7418368
SALE
7418373
SALE
741.5374
SALE
741.5393
SALE
74LS590
595
7415624
1.95
7418629
SALE
74LS640
SALE
741.5645..
SA
7415670
SALE
741.5688..
239

.65
.
69
.
25
25
25
295
39
. 59
.
49
.
45
.
45
.
49
.
59
.89
. 79
29
3.39
35
25
.
29
.
35
. 59
.
49
.
69
5.85
1.85
1.95
.89
.
89
.
79
2.29

7400
7402
7404
7405
7406
7407
7408
7410
7414
7416
7417
7420
7430
7432
7438
7442
7445
7446
7447
7448
7472
7473
7474
7075
7476

1-9

10-.-

74S/PROMS
i,S(C)
74504
74508
74,510
74832
74574
74585
74586
745124
745174
1450 / 5

SALE
19
SALE . 19
SALE
.
19
SALE
.
19
SALE
.
19
SALE
.
19
SALE
.
49
SALE
.
19
SALE 1.25
SALE
25
SALE
25

C04001
CD4008.
C04011
CV4013
CD4016.
CV4017
C04018.
CD4020
CD4024
CD4027
C04030.
CD4040
C04049
CD4050
CD4051
C04052
CD4053
CD4063
CD4066.
CD4067
CD4069
CD4070
004071
CD4072

281611
2816825
28174
28644
2864830
28654.30
52E113

2048x8
20413s8
2048x8
8192x8
8192x8
8192x8
4048/413

745188
745189
745196.
745240
74S244
745253
745287*
74.5288.
74S373
745374
74S471 .

SALE
SALE
SALE
SALE
SALE
SALE

004076
C04081
19 C04082
29 CD4093
.29 C04094
.49 CD40103
59 CD40107
59 CD4510
45 CD4511
35 CD4520
.35 CD4522
.65 CD4538.
29 CO4541
29 CD4543
59
004553
.
59
»
. 004555
''' CD4559
149 CD4566
29
14959 CD4583
.19
CV4584
29 CD4585
22 MC14411P
22
MCI 4490P

35Ons (91/.15V) 5V ResdiWrite
25Ons (9615V) 5V Read/Write
35Ons 5V ReadAVrile
250es 59 ReecIAVrile Obe (. No 11/13)
38515 511 ReedAWI(e ( Pm I, No R)ê)
300es 59 ReedAVrite
350es ( 21V) 5V Read Only

IC Clearance Sale!

415-592-8097

149
149
.
99
139
.
75
.29
149
149
.
99
.
99
2.49

.59
22
.22
35
89
149
49
69
. 69
. 75
79
79
89
79
395
79
7.95
195
49
.69
795
449

5.25
549
995
13.95
1295
995

Expires 5/31/89

MICROPROCESSOR COmP0Nehrm
MISCELLANEOUS CHIPS
Peel No.
Price

8000 SERIES Continued
Pert No.
Prion

8000 SERIES Continued
Pari No.
Price

D765AC
WD921 6

8087 (5MHz)
99 95
8087-1(10MHz) . 194.95
8087-203MHz) . . . 15995
8088(5MHz) .. . 996 3.49
8088-2(8MHz)
696 5.95
8116
1-95 295
8155
24
8155-2
349
8156
295
8212
229
8224
2.96195
8228
44N 1.49
8237-5
495 3.95
8243
175
82508.
4.96 3.95
8250E6% IBM)
5,95 4.95
82514.
169
8253-5
195
8254
395
825595
295
8259-5
945 1.75
8272
045 2.95
8279-5
2.75
8741
995
8742
*ses 1795
8748 ( 25V)
795

8748H ( HMOS) ( 21V).
9.95
8749
995
8751 (3.5-8MHz) .. 37.95
8751H (3.5-12614z) . 39.95
8755
1996 1295
80286-10 LCC
5995
80287 (64444
159.95
80287-8 (81•10 . . 229.95
80287-10 HOMO
279.95
80386-16 PGA
309.95
80387-16 116MHz) 439.95
80387-20 (2014144) . 589.95
80387-25 ( 2564Hz)
68925
80387- SO ( 16/414) 599.95
82284 mot)
949
82288 18Mlid
995

996 295
395

Zn. MOL ZOOS SEMIS

280
280-CTC. .
280-P10
280A
280A-C7C
280A- DART .
280A- F40
2804-S/0/0 .
280B
Z80B-CTC
28013-710
28530
28671
28681B1

119
149 .
99
449 . 99
129
165
+es 3.95
4-89 1.49
996 2.95
275
995 325
395
495
795
895

Mn SERIES

8031
80C31
8035
8039
8052AHBASIC
8080A
8085A
8086
8086-2.

0-96349
995 8.95
+49 1.25
1.59
24.95
1.49
249
395
695 549

STATIC RAMS
Part No.

Fonction

2016-12
2018-45
2102
21164
21149-21
21C14
5101
6116P1
6118,3
6116LP-1
61161.2-3
6264P-10
6264P-15
62641P-10
626411, 12
62641945
6514
43256-101
43256-151
62256LP-85
62256LP I()
62256E P12

20484
2048x8
1024,1
1024x4
1024x4
1024x4
256x4
204801
2048x8
20484
2048,8
8192,8
8192x8
8192x8
8192x8
8192x8
1024x4
32,768x8
32,761%8
32,768x8
32,768x8
32.7621x8

Price
120es
+95 275
45es 3001AL
995
350es
es
45Ons
-99 79
200es lox Poser
1.49
281es (CMOS)
.49
450es (CMOS)
495 2.49
100ns ( 16K) CMOS
645 3.95
ISOrts ( 16K) CMOS
+95 3.49
100es ( 16K) LP CMOS
649 439
150es ( 16K) LP CMOS
699 3.95
MK) CMOS,
4649 9.95
150ns (64K) CMOS
9.25
10055 (640) LP CMOS
10.95
120es (EAK) LP CMOS
1549
1
5Ons (64K) LP CMOS
10.25
350es (CMOS)
4146 3.49
10Ons ( 256K) Lew Ryser
2095
150es 12566) Low Rater
18.95
85es ( 256K) LP CMOS
2295
100es 125610 LP CMOS
21 95
120.5 1256K) LP CMOS
2095

ClerlidgiOC RAMIS
THM91000L 10
THM91000S.10
TH6910001-80
THIA9(0005-80
71.494416-12
n454416-15
4116-15
4128-15
4164.100
4164-120
4164-150
41256-60
41256-80
41256-100
41256-120
41256-150
41264-12
41464-10
41464-12
41464-15
51258-10
85227-10PL
85227.10PS
5110001, 10
51100OP-80
5110001, 85
514256P-10

1.048.576x9 100es IMegs9 SIP
1.048.576x9 100ns ' Mol 49 SIM
1.048,576x9 80es 1Megx9 SIP
104897609 80es 1Megt9 SM
16.384x4
12Ons
16,384x4
ISOns
193840
150es 1146529082)
131,072x1 150es 1Piggybadt)
65.536x1
1851$
655360
120es,
65.536x1
150es,
262.144x1 60es,
262,144x1 80es
262,144x1 10Ons
262.144x1 120es
262,144x1 150es
641(x4
120es Video RAM
65,536x4
10Ons.
65.536x4
120es
65,536x4
150es
262,144,1 100es Slatic Column
262144x9 100ns 1561(49 SIP
262,144,9 150es 2561(40 SIM
1.048,576x1 100es 11 Megi
1.048.576,1 80es 11 Meg)
1.048.576x1 05es ( 1Men)
262144x4 10Ons Il Meg)

51695 39995
399.95
419.95
419.95
Pra6 6.75
695 6.25
+99 1.25
5.29
349
2.95
259
14 49
13.49
1249
11.95
1119
1995
1595
14 49
13.95
13.95
149.95
14995
9995 29.95
42.95
0.95 41.95
5995 44 95

allMit -11EPROINe
,
11452516
2048x8
450es (2514
695 5.95
1142532
4096,8
450es (256E)
596 495
15402532,6
4096x8
450es ( 12.550
+49 325
19.402564
8192,8
450es (2514
ses 4.95
1992716
2048x8
450ns ( 59..5, 4-121.4
ses 6.49
1702A
256x8
( lie)
4.95
2708
10208
45Ons.
995
2716
2048x8
450es CM
375
2716-1
2048x8
350es (25V)
445 3.95
27C16
2048x8
45Ons (251.4 CMOS
+45 3.75
2732
4096x8
450ns (2514
395
2732820
4096,8
200es (2(55
4.25
2732A-25
4096x8
250es 12114
395
27C32
4095,8
450es (2511) 0405
455 4.25
2764-20
8192,8
200es (21V)
4.25
2764-25
8192x8
250ris 12191
3.59
2764-45
8192x8
450es (211)
3.39
2764A-25
81924
250es ( 12.5V)
3.69
27C6115
8192x8
150ns ( 12.5V) au
5.95
2712820
16.384x8
200ns (21‘4
995 949
27128.25
16.384x8
2500 (2195
5.95
27128.0-1S ( 6,384x8
180es ( 12.59)
775
27128820
16,384x8
20Cns ( 12.5V)
545 5.25
27128825
16,384x8
25Ons 112.514
646 4.95
27C128-25
16.3808
250es (219) CMOS
5.95
27256-15
32.768x8
150es ( 12.514
8.95
27256-20
32.768x8
20Ons ( 12.5V
695 925
27256-25
32,768x8
25Ons ( 12.59)
549
27C256-15
32.768x8
150es ( 12.5V) CMOS
795
27C256-25
2.768xx/
5
i
3
3
250es 1
25V) CMOS
945 5.49
27512-20
10.95
27512-25
65,536x8
250es ( I2.5V
995
27C51225
65.536x8
250es 112.5V) CMOS
4696 949
170.1(124
131,072x8 200es ( 12.59) CIACIS ( 1Meg)
1795

DATA ACQUISITION
ADC0804LCN
2.79
ADC0808CCN
s,es 5.49
ADC0809CCN &se 3.29
ADC1205CCJ-1 .... 19.95
DAC0808LCN . 146 119
DAC1008LCN
595
AV - 3-101513 ... . 445 3.95
AV - 5-10139
195

6500/6800
613000 Soria*
Port No

Priai

6502
65CO2(C1•40S)
6520
6522
6532
6551
650802040S)
6800
6802
6810
6821
6840
6845
6850
6852
6854
MC6800018
MC68000110
MC68010110 .
MC6802ORC128
MC68701
MC68705P3S
MC68705U3L
MC687051135
MC68450L10
MC68881RCI2A

265
775
195
295
4.95
295
+696 14.75
+es 1.49
295
.99
175
949 2.95
9-P6 249
4-96 1.49
46 . 59
4-49.99
9.95
++55 10.95
+ses 39.95
.
99.95
14.95
. 9968.95
10.95
10.95
49.95
. . 129.95

LAG570. .. 9.95
WD1770
996 7.49
513052P.
4-es
29
6504A
1.19
6507
2.95
6510
12.95
6522
2.95
6525
446 3.95
6526
4+95 13.95
6532
5-49 4.95
6545-1
195
6560
4996 8.95
6567
24.95
6569
+ses 13.95
6572
4996 7.95
6581 ( 124/1 499510.49
658219VA 4495 12.95
8502
7.95
8564
496 2.95
8566
9.95 7.95
8701
9.95
8721
4+95 9.95
8722
4E195 1895
310654-05.
995
318018-03 +99610.95
318019-03
4995 10.95
132510071A* .
15.95
901225-01
4995 13.95
901226-01
4995 1385
901227-03
15.95
901229-05
15.95
'No specs. available
- Note 825100PLA
U17 ) C-641

74C/CMOS
74C00 Sale 19
74CO2 Sale 19
74C04 Sale 19
74C08 Sale . 19
74C10 Sale 15
74CI4
49
74C32 Sale 19
74C74
49
74C85
149
7406 Sale 19
740.9 ..
2 05
74C90
99
74C15I Sale 149
74C154 Sale 275
74C157 Sale 125
74C160 Sale 49
74C161 Sale 49
74CI62 Sale 49
74CI73 . 59

74C174 Sale 39
74CI 75 Sale 59
74C(92 Sale 99
74C194 Sale .49
740221 . . 1/9
740240 Sale .75
740244 . . 1.79
740373 Sale 149
740374 Sale 149
740911 .6.95
740912 Sale 7.95
740915 Sale 1.19
740.17 Sale 395
740920 Sale 3.95
74C921 Sale 2.95
74C922
395
740.23 . 3.95
740.25 . 5.49
740926
995

11011C1_ rtrenazarimuicsu-rc

TANTALUM CAPACITORS
TM1/35 . 1810 35V
7/41/35 lot • 35V
942.2/35 2.2pl• 35V.. ..

19
19
25

164.7/35 4.7pi 635V.
. 45
11.46.8/35 6.8,4 • 35V. /9
11410/35 1001635V
. 59

POTENTIOMETERS
Values avadable ( Insert ohms into space marled "XX"): 50011 IK, 211
91 10K 20K 50K 100K 2008. ( MES
43PXX 3
/ Wan. 15 Tom . 99 I63PXX st mit. 1bx,
4
.
89

TRANSISTORS AND DIODES
1412222
2622224.
263055
263904

13 l1112907
29 2144401
65
15270
12
114751

13 I 184004
12
164148
. 25
184735
15 C10681

SWITCHES
JMT123 sen 0.0.
1 19 l206-8 SM, + 614,DIP 1.25
MPC121 spor.0,44(>1.1 9 I MS102 SFST Mornentary .
39

D-SUB CONNECTORS
0825P Male, 25- pin

. 691 D825S Fernale. 2AFAn . 75

LEDS

00556f1 TIN, Red
)(C5566 T1%, Green

j
1 I0
)
(C5
C55
5J1
6
118:;
1

.
1,

IC SOCKETS

Low Rollle
VAre » Tm (Gold) Level 42
8LP
11
8WW
59
1417
12
14WW
65
161P
13
16WW
69
2417
25 24VVW
.
119
28LP
27
28VVW
139
40LP
29
406545
189
laldermil Standard ( Gold 0Tin) 5Helder Plue Soclerts Also Atallable

74HC HI-SPEED CMOS
Port No.
74HCOO.
74HCO2
74HC04.
74HCO8
7414C10
741/014
74HC30
7434032
74H074
7414075
7414C76.
7411085.
7411086.
74/10123
74H0125
74340132
74HC138
74340139
741-10154
74HC163
74110171

Pries
SALE
SALE
SALE
SALE
SALE
SALE
SALE
SALE
SALE
SALE
SALE
SALE
SALE
SALE
SALE

.
17
.
17
.
17
.
17
.
19
29
.
19
.
25
.
29
.
29
.
29
55
25
.
49
49
.
39
45
.
35
109
.
39
59

74HCTOO
74HCTO2
74340104
74140108
74HCTIO
7040132
74H0174
74HCT86
74HCT138

SALE
SALE
SALE
SALE
SALE
SALE
SALE
SALE

D50026CN
TL074CN
7
.
1084CN
AF100-1CN
LA4307N
16130910
1/41311N
LM3177
16131834
1613198
LM323K
16132481
1M338K
16133981
1734781
15634814
1643501
LF351N
11/35381
LF355N
1735614
LF357N
15635881
15636081
LA4361N
LM380N-8
LM386N-3
114387N
LA4393N
LM399H
LF411CN
11.4978081
(4E540H (C54011
NE555V
XRL555
15655681
81E55881
16156581
LM567V
NE592N
LM741CN
LM747CN
MC13507
MC13777
61013987
LM1414N

15
.
15
.
17
.
15
.
15
.
17
.
25
15
39

Port No.
74HC 175
74HC221
74HC240
74HC244
74HC245
74HC253
74HC259
74340273
74HC373
74HC374
74HC595
74H0688..
74HC943
74HC4040.
74HC4049.
74H04050.
74HC4060.
74HC4511.
74/104514
70104538.. ..
74HC4543.. . .

Price
SALE
SOLE
SALE
SALE
SALE
SALE
SALE
SALE
SALE
SALE
SALE
SALE
SALE
SALE
SALE

59
69
.
59
79
.
69
.
39
49
.
49
69
.
59
129
1.25
7.95
.
79
25
25
.
69
.
99
179
.
99
99

CMOS TTL
74HCT139
74HCT157.
74HCT174.. ..
74HCT175. .
74H01240... .
74HCT244..
74HCT245.. .
74H01373
741-1CT374

SALE
29
SALE
19
SALE . 25
SALE . 25
SALE
59
SALE
.
49
SALE
.
49
SALE
45
SALE
45

LINEAR
195
99
89
8.95
. 39
125
39
65
99
129
349

4:e

39
149

2:g
39
/:
8:
7
49
195
149
99
89
109
39
349
79
149
99
29
59
45
79
89
75
75
29
49
89
229
495
99

LM1458N . .
11414886 .... .
0S140886 (CMOS)
U4148911
D51408911 (CMOS)
161496N
MC1648P
1M1871/4
161187281
LM1896N-1
ULN2003A
XR2206
XR221 1
)012243
26LS29
261S31
26LS32
261533
LM2901N
161290734
LM2917N (8pin)
MC3446N
MC34507
MC34707
61C34717
61C34797
MC34867
61C34877
LM3900N
11.13905N
LM3909N
161391481
LA43916N
NE5532
3405534
7805K AM340551
7812K (L14340612)
7815K (LU3401415
78051 (191340T-5)
78121 (
L63401.12)
78151 (LA43401-15
7905K (L94320051
79051 (
L1432015)
75472
75477
MCI 451067
MC1454067

RAM'S SUBJECT TO FREQUENT PRICE CHANGES
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PARTIAL LISTING • OVER 4000 COMPONENTS AND ACCESSORIES IN STOCK! • CALL FOR QUANTITY DISCOUNTS
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12
07
29
49

Circle 136 on Reader Service Card

35
15
1 19
45
1 19
69
295
195
195
149
75
395
295
195
295
99
99
149
25
129
179
99
49
119
99
395
119
99
49
119
89
179
149
69
69
129
129
129
45
45
45
135
49
49
89
195
2.95

NiMaIMONNIeek -

IS

Now Available...Jameco's NEW
Winter/Spring Flyer # 138 with 48 pages of
omputer Peripherals, Components & More!

•Expandable to 8MB
RAM ( Zero- K included)
•8/16MHz switchable
•Supports all NEAT functions including shadow
RAM, EMS 4.0, RAM remapping and selectable
wail states • 80287-10
Coprocessor capability
•AMI BIOS ROMs included
•One-year warranty

JE3010

$469.95

8/16MHz NEAT (
AT) . .

89.95
$109.95
$329.95

4 77/8MH7 IPC/XT)

$

4 77.10MHz IPC/811...
8,12MHz All

Jameco IBM
PC/)(T/AT
Compatible
Computer
Cases

IMO

$69.95
554.95
.
46946 $59.95
$69.95

Baby XT Turbo Flip- Top Case
Baby AT Flip- Top Case
Baby AT Slide Case. ..
Baby AT Flip- Top Case

TEST EOUIPWENT

NSC
Intel

inue

CTX2410

350 Max

$519.95

$549:95 $499.95
$449.95
OC1478 VGA Monitor and Orchid

$649.95

Binding .
Poste
Pnce

o
o
o
o

$ 1.95
$ 4.95

2

$12.95
$19.95
$24.95
$ 34.95

3
4
4

Mono Graphics Card w/Printer Port ( PC/XT/AT)

JE1052

Color Graphics Card w/Printer Port ( PC/XT/AT)

JE1055
__
JE10 11

EGA Card with 256K Video RAM ( PC/XT/AT)

$159.95

Multi I/O with Drive Controller
and Mono Graphics ( PC/XT)

$119.95

$ 5.95
$ 7.95

Port and Real Time Clock ( PC/XT)

RS232 Serial Half Card ( AT)

$29.95
$34.95

JE1065

I/O Card w/Serial, Game 8 Parallel Printer Port ( AT). .

$59.95

JE1081

2MB of expanded or extended memory
(
zero- K on- board) (AT)

JE10az

3MB of expanded or extended memory, parallel printer
port. serial port and game port
(
zero- K on- board) (
A
n
$1-69:95 $ 149.95

$119.95

360K Berge ENLIPC/XT/AT) ...

3.5' 720KB ( Mounting Frame

352KU ( PC/XT/AT)
356KU

Datatronics

2400/1200/300 Modems
NEW Pocket Version,
•Hayes command compatible • Bell 103/212A compatible. Auto-dial/autoanswer • FCC approved
1- year warranty • Includes

$129.95

JE1045

360K/720K/1 2MB/1 44MB Floppy/Hard Disk
Controller Card ( AT)

$149.95

1200P
1200H
2400H
1200C
2400C

Softwar , Iexcept 1200P1

•

99.95
69.95
$129.95
1200/300 Baud External Modern S 99.95
2400/1200/300 External Modern
$169.95
1200/3009.0e Pocket Modem

$

1200/300 ewe intemm mod.,
2400/1200/300 Internal Modern. . .

Data Sheets - 504 each
Prices Subject to Change

$20 Minimum Order
IBM é • registered trademark al International Business Machines

ELECTRONICS

indaeset
$ 109.95

3.5" 1.44/AB (
Mounting Frame Included)
(
PC/)(T/AT)
$129.95

360K Floppy/Hard Disk Controller Card ( PC/XT)....

ameco

$89.95

126115Beige BzI ( PC/la/AT) .. $ 99.95

JE1044

• Technical Assistance ( 415) 592-9990

Circle 136 on Read?r Service Card

360K Black Bz1 ( PC/XT/AT)... $ 89.95

$49.95

e
WWII% aileCia.

MNIC

1355 Shoreway Road, Belmont, California 94002
24 HOUR ORDER HOTLINE ( 415) 592-8097 • The Following Phone Lines Are
• Customer Service ( 415) 592-8121

JE1022 ( Pictumd)

JE1020
JE1021
JE1022

360K/720K/1.2MB/1.44MB Floppy Disk Cont. (PC/XT/AT)

VISA'

$24.95

40MB Tape Cartridge

JE1043

Mail Order Electronics • Worldwide

$224.95
$269.95
$339.95
5249.95
$299.95
$389.95
$379.95
$419.95
$489.95
. $469.95
$449 .
95
$499.95
$589.95

Jameco 5.25" PC/XT
& AT Compatible
Disk Drives

MaxiMee Communication

(May vary according to weight)

5249.95

40MB Tape Back-Up for IBM PC/XT/AT
DJ10 40MB Back- Up and Tape . . . $349.95

$79.95

U.S. Funds Only
Shipping: Add 5% plus $ 1.50 Insurance

$1499.95

OMS ( Zero K' Oaughierboard ...

20/40MB Hard Disk Controller Card ( PC/XT)

$14.95
Linear Data Bool..Vc1.11(501.
$ 9.95
Linear Data Book-Val. III 188). $ 9.95
MemorY Handbook 190)
$17.95
micro:mien, Hridbét. Set (
88).. $24.95

$1199.95

3.5" PC/XT/AT Compatible Disk Drives

RS232 Serial Half Card ( PC/X-1 )

Floppy and Hard Disk Controller Cards

16MHz 80386 ( AT) ...
20MHz 80286 ( AT) ...

ST225
20MB Drive only ( PC/XT/AT)
ST225XT 20/AB w/Centrcller ( PC/XT)
ST225AT 20MB w/Controger (
AT)
ST238
30MB Drive only (
PC/ST/Al)
ST238XT 30MB wic.o.tra.. iecnrn
ST238AT 30M8 vr/Controller ( Al)
ST251
40MB Drive only ( PC/XT/AT)
ST251AT some «/con cue imam
ST251AT Ewa vilconhow, cam (Al). .
ST251 -1 40MB Feet 28me ( Drive only). . .
ST277
60MB Drive only ( PC/XT/An
ST277XT 601413 w/C.ontroller (
PC/ST)
ST277AT 60MB & cont.:in« cam

$59.95

JE1062

JE1041

3/89

JE3030

$49.95

JE1061

DATA BOOKS

California Residents:MasterCard
Add 6%, 61/
2% or 7%
Sales Tax

$59.95

Multifunction, I/O and Expansion Cards
__ I/O Card with Serial, Game, Parallel Printer

JE10bu

JE3020
JE3025

TB40

JE1050

Nez.

JE27

1989 Jameco Electronics

$399.95

Graphic
Display
Cards

NSC Linear Data Bools.Vol 11881
NSC

14" EGA Color - EGA/CGA Compatible, 720 x
350 Max Resolution ( PC/XT/AT)
TM5154

•Expandable to 2M8 ( Zero- K incl.) of 32- bit RAM
with expansion board ( included) • Expand an additional 8MB using the 4E3030 ( below, Zero- K Ind
•XT footprint- AT compatible • 80387-16/20 capability • Built-in set-up and diagnostics • Includes
AMI BIOS ROMs • One-year warranty

Seagate 20,30
40 and 60MB
Half Height
Hard Disk
Drives

JAMECO IBM PC/XT/AT COMPATIBLE CARDS

1,660
2,390
3,221)

400041
400042
400043
210830
230843

34.95
59.95
89.95
59.95
29.95
59.95
99.95
103.41

IBM COMPATIBLE DISPLAY MONITORS
AMBER 12" Amber Monochrome... $99.95 '
CTX2410 14' RGB Color
$279.95

JE2055 SAVE $ 70.00

200
400
630
830
1,360

JE21
JE22
JE23
JE24
JE25
JE26
JE27

$89.95

$499.95

VGA Card ( PC/XT/AT)

t
Contact
Pointe

Anc
7

Regular List $628.01

IBM Compatible PC/XT 8MHz Turbo Kit. . . .

OC1478 14" VGA Monitor
14" VGA Monitor and VGA Card -

JE24

JE20

JE1010
JE1015
JE1020
JE1030
JE1040
JE1050
AMBER
41256-150

JE1059 SAVE 640.00
TM5155 14" Multiscan Color

JAMECO SOLDERLESS
BREADBOARD SOCKETS

D101.
L' aW

4.77/8MHz Turbo Motherboard
(Zero- K RAM - includes AMI BIOS ROM)
Flip- Top Case
XT/AT Compatible Keyboard
5.25" DSDD Disk Drive ( Black Bezel)
150 Watt Power Supply
360K Floppy Controller
Mono/Graphics Card with Printer Port
12" Monochrome Amber Monitor
256K RAM (9 chips)

EGA compatible, 720
Resolution - displays up to 16 colors ( PC/XT/AT)

M4650. . . . $99.95

Part
No.

c,

Price

Deecription

14" EGA Monitor and EGA Card -

Metex M4650:
•Handheld. high accuracy
•4,1 Dee LCD
•Manual ranging with Overload
Protection
•Audible continuity tester
•Tests AC/DC Voltage,
Resistance, Continuity
Capacitance. Frequency
•One Year Warranty
•Sue 71_ x3 SW x 151-1

4E23

Own

Part No.

JE3002

Standard PC/XT Flip-Top Case... . $34.95
Standard PC/XT Slide Case
$39.95

JE1010
JE1011
JE1014
JE1017
JE1018
JE1019

leUr7d

JE1001

Save $ 128.08

JE1019
Psd

AMI 80386
Motherboards

1

- Additional Motherboards JE1001
JE1002
JE3005

•Free! OAPLUS Diagnostic
Software Included!
•Free! PC Write Word Processing Software Included!
•256K RAM Included,
Expandable to 640K
OEM
•4.77 or 8MHz Sbvitchable
11 41111111
•AMI BIOS ROM Included
14,
•Save $ 128.06

1974-1989

COMPUTER PERIPHERALS

Jameco IBM PCIXT 8MHz 7brbo
Compatible ICrt With 256K RAM

COMPUTER PRODUCTS
Jameco IBM AT Compatible 16MHz
80286 NEAT Motherboard
Now with Norton SI of 18.0!

ANNIVERSARY

IYEAR

Send $2.00 Postage for a
FREE 1989 CATALOG
FAX Numbers: 415-592-2503
or 415-595-2664

Telex: 176043

Available From 7AM-5PM PST:

Credit Department ( 415) 592-9983

• All Other Inquiries ( 415) 592-7108
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307

This could be the most productive
phone number you call today. Toll free.

1(800)531-5369
(Or, if you prefer to FAX your order- 1 (512) 344-2985.)

1299."

TrippLite ® Battery Back- Ups
Protect your equipment and data by providing safe shut down time
for your computer systems and other sensitive equipment during black or brown-outs. Data loss from one $590 00
black-out can cost you hundreds, if not
•
thousands of dollars.
These units feature AC line
spike and noise suppres.
sors, status indicator
lights and heavy gelcell batteries-aregulated battery charger
automatically restores BC- 200
BC- 325
BC- 750
750-W
325-W
battery to full charge 200-W
when AC power returns.
TrippLite° Voltage Regulator -

'299.°°
39 00\

This complete TrippLite®
Series offers reliable
battery back-up at
an extremely
low price.
.

Imo

kieliCara

$799 00

$39 9 .
00

/

M. MO men

iTale MIN

treaUTC.

g

Line Conditioners

OMNI Power Director
. . tie

$
79 •

Features include 6 outlets, 5 lighted
the m
power switches, protection indicator
light, 15 amp circuit breaker and 12-toot

LS - 600

LC - 1200

LC - 1800

TrippLitee Line Stabilizer/Conditioners automatically
adjust varying input voltage tc provide lull voltage support
during alow voltage condition while suppressing spikes and
line noise.

Cable Assemblies

power cord.

1.09r a/wile

\\
eHei
e'll '
.....---er'r

e

PC/AT Parallel
Printer Cables
Stock it

PPC301 6

PPC301-10
PPC301-15
PPC301-25
i PPC301 -6RA
1

/
4-

DB-25 - 25 Line Cables
Male- Male

Length
Price
6h. $ 6.95
10 h.
7.95
15 h.
11.95
25 tt.
17.95
6ft.
12.95

POPULAR CABLES

Stockfi
Description
MEC6
Monitor Ext.
KEG-6
Keyboard Ext.
ACPC-63
Power Adapter
ATM-6
AT Modem Cable
cal\ Other cables available

Stock it
25M11-6
25IAM-10
25MM-25
25MM-50
25MM-100

Length
6ft.
10 tt.
25 ft.
50 ft.
100 ft.

Price
S 6.95
7.95
17.95
33.95
62.95

DB-25 - 25 Line Cables i

Price

$5.95 Stock it

Male- Female

3.95 259IF-6
25MF-10
4.95
25MF-25
5.95
25MF-50
25MF-100

Length
Price
ft. $ 6.95
10ft.
7.95
25 ft.
17.95
50 ft.
33.95
100 ft.
62.95

Altex Electronics, „Inc.
"Your Electronics Supply House

LAYou 61
can erase

your EPROMS quickly and
easq at home or workplace with this easy to
use EPROM eraser with built-in timer.
It %elutes an adlustable exposure time with
alarm and is static protected.
Without timer
nob shown).
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BC-450
450-W

I

TrippLites' ISOBAR coMmand console
provides the highest level ot surge and
noise suppression ot any console unit on

pr

BC- 1200
1200-W

199.°°

$79.00 " 149. 0°

es
.-tell Ce
,„,,
leill
5
9

cci6-Y

SC- BC- 2000
2000-W

59.95
S

TERMS: Minimum order $10.00. We accept Mastercard, Visa, and American
Express at no additional charge. For C.O.D. orders, add 52.20. For orders
under $100.00. add $3.00 handling and actual UPS shipping charges. For
orders over 5100.00, we pay handling charge-you pay actual UPS shipping
charges plus insurance. Purchase orders accepted from approved accounts.
All returns require an RMAS and are subject to arestocking fee. Texas residents add 7.5% sales tax. Prices subject to change and we are not responsiefor typographical errors.

Store Hours: 8:00-6:00 M- F, 10:00-2:00 SAT CST
10731 Gulfdale. San Antonio, Texas 78216

Price

11 9.95
289
2:
59

Stock
48
4836-3
4836-4

4835. 5

flies

36 Line Switchboxes

Description
Crpp5 Over

rThwroeeP°s
pois
tii
°
tinon

P25
r
3199
c
8:e
9.991

$2293
:9
9
5
5

4831aXrry a cÉrieoesef7oesvreietir:nt
FoUr positionrequire

3 4.95

4 4.95

boXes for yourodmiplete line of switch3 7.95
Call Or more Information; ments.

Circle 17 on Reader Service Card

Circle 61 on Reader Service Card

Compu$ave
All VGA Wonder ... Save Ouadram JT Fax ..— 262
BOCA RAM AT
139 Sigma VGA H
238
Genoa VGA HiRes.. 349 SIB VGA EM 512K 358
Intel Above Board . Save Video 7VRAM . ..... 468
Intel Inboard 386 ... Save Video 7Vega VGA 262
Alloy, Artist. Everex.Hercules, Metheus . CALL
Number 9. Tatung, Talltree, Verticom, VMI ... CALL
1)15K 1)RIVF,S
Miniscribe 30 Card .. 369 Plus Hardcard 40 .- 638
Miniscribe 40 Mb ....... 309 Seagate 20Mb Kit _ 262
Miniscribe 3053 ......... 429 Seagate 30Mb Kit _ 275
Miniscribe 6085 ......... 549 Seagate 80 Mb
545
Mountain TD 4440...365 Seagate ST251-1 405
Plus Hardcard 20 ...... 498 Toshiba 720 K, 3.5" _ 84
Archive, Alloy, CDC, Genoa, lomega, Irwin .. CALL

Acer 20 Mhz
CALL Toshiba 1000
Altos Computers . Save Toshiba T1200F

Save
1359

ALA Computers
Save Toshiba T1200FB _ 1495
AST Premium 286
Save Toshiba 71200HB.2365
AST Premium 386
Save Toshiba 11600 .
3295
Compaq 286186
Save Toshiba 13100E -. 2799
Everex Computers _ CALL Toshiba 3200 ......_.. 3565
Intel 25 Mhz
Save Toshiba 5100
4575
Mitsubishi 286186 - Save Toshiba 5200
6295
NEC Laptops .
Save Wyse 2108
949
NEC Powermates ..... Save Wyse 2112
1375
Packard Bell 12 Mhz .. 1249 Wyse 2200
1345
Samsung 20 Mhz ...... Save Wyse 3216
2125
Televideo 286 ,386 _.. Save Zenith Supersport 1579
Unisys286/386 ......... Save Zenith SS 286
3265
Mitsubishi MP286 Laptop : 20 Mb
2298
Sperry PC IT : 512kb 44Mb HD Keyboard
Altos, ITT, Sharp &Other Models

TERMINALS

Micropolis, Priam, Maxtor, Rodime, Tecmar .. CALL

2795
CALL

PRINTERS

Calcomp 1023G1 3785 HP Draft DXL

3729

Calcomp 1043 GT 5595 loline 3500 .
2375
Calcomp 1044GT .. 10,245 loline 3700..............2995
Houston DMP 61
2995 loline 4000 .
3695
Houston DMP 62
4065 JDL 850 GL
2799
HP 7440 A
955 Roland 885
689
HP 7475 A
1395 Roland 980
869
HP 7550 A
2895 Roland DXY8800
945
HP 7570A
2995 Roland DXY 1100 889
HP 7595
7795 Roland GRX ........... Save
Bruning, Enter, Numonics, Texan, Versatec .. CALL
DIGITIZERS
Calcompl 2x12 .. 348
Calcomp 44 x60
3895
Calcomp 36 x48 ...... 3395
GTCO 24 x36 ............ 1945
GTCO 36 x48 . ...... .... 2395
Hitachi 11 x11
439

Houston Hi Pad • . Save
Kurta IS 3
CALL
Kurta IS 8.5 x11 ...... 239
Kurta IS 12 x12
282
Kuria IS 12 x17
482
Summa 12 x12 + 328

Hitachi Puma Pros ... Save Summa 12 x18

SOFTWARE

Altos IV
355 Televideo 955
379
Attos V ......... ............. 485 Wyse 30
289
Appleworks ............. 159 licosoft Works . ...... 91
IBM 3151 ..... ..... ....... 385 Wyse 50
362
Carbon Copy Plus .. 107 Multimate Advan. 8 259
Kimtron KT-70 PC ..... 359 Wyse 60
399
DBase IV
479 Paradox 20
459
Link MC-5
405 Wyse 85G
375
First Choice 3.0
87 Project 4.0
310
Televideo 905 ......
Wyse 105
Save
Fastback Plus ...... 104 Peachtree Complete 143
Adds, CIE, Falco, Link, Oume & Other Models ... CALL
Harvard Graph
290 0 & A3.0
190
MICE
Lotus 123
295 (late°
157
64 Microsoft wwindows _ 129
Lotus Symphony ..... 408 Top for DOS
105 Logitec C7
78 Mouse Systems PS 2 79
Microsoft Excel
289 Ventura Publisher
489 Logitec HiRes
Microsoft Word 4.0 . 209 WordPerfect 5.0...
229 Microsoft w paint ..... 99Mouse Systems PC II 89
Mail Address: CompuSree - 4207 S. 37th Street - Dept 10

International Orders are Welcome!
PLOTTERS

COMPUTERS

BOARDS
03 Pepper Sgt. + _ 1299 Orchid Design Pro 298
Adv. Dig. Slave ........ 565 Paradise VGA+
258
AST 5251-11E..........545 Paradise VGA • 16 295

1-800-877-8855

Man

558

MODEMS
All 2400 ETC.........152 Practical 12001
65
Anchor 2400E . ..... ... 145 Prometheus 2400132 ... 129
Practical 1200 Ext ..... 78 Prometheus 2400G ...... 14
Cardinal 2400 Ext . 139 Racal-Vadic 2400VP .... 388
Cardinal 2400 Int...109 USR Sportsters ........ Save
Hayes 1200
275 USR Courier 2400 ........ 288
Hayes 2400
415 USR HST 9600 .
588
Multitech 224 EH 368 World Pod Pocket ....... Save
Multdech 224 EC 305 Zoom 2400 HC
119
AST, Anulen, Case, Packard Bell, Venter..
CALL

Phoenis, AZ 85040. Order lines open: Mon.- Fri. 7am -

Alps 324 E .. 729 NEC P5200 .................... 505
Alps Allegro 24 .... 342 NEC P5300
665
Canon BJ 130
699NEC P9XL
1038
Citizen120D
145 Panasonic 1080iM2 ..... 159
Citizen 1800
162 Panasonic 1091iM2 ..... 175
Citizen MSP 55 462 Panasonic 1124.
Save
Fujitsu 01.3400 . 519 Panasonic 1592
368
HP Desk Jet
699Panasonic 4450
1545
HP Paint Jet
1049 Star NX-1000
165
Okidata ML320 _ 329 Star NX-1000R Color _ 218
Okidata ML 390 .. 455 Star NO-2400 308
NEC LC 890 ..... 3145 Toshiba 321SL . .......
469
NEC P2200
335 Toshiba 341SL ....... ....... 629
Brother, Choir, Data Products, Diconix, Epson ........
Genicom, OTC, OMS, Qum, Varityper, TI .... CALL

MONITORS
Amdek 1280
638 NEC Multisync XL . 2145
Amdek 732 399 POS Ultra 16............879
Gold Star TTL Mono .. 75 Samsung TTI
79
Genius 402 420 .... Save
Hitachi
Save
Magnavox
Save
Mitsubishi 1381A
475

Sigma Laser 19" ... 1765
Sony 1302
645
laxan
Save
Tatung Multiscan ..... 459

Moniterm
Save Wyse 650 VGA .......... 449
NEC Muftisync 11 ..... 575 Zenith 1490 .......... 578
Seiko CM 1430 : 14" MultIsynch 1024x768 ...... 595

SCANNERS
HP Scanjet .....
1399 PC Hand Scanner ..... 152
Logitec Scan Man 189 PGS LS-300 wpaint 725
AST, HP, laxan, Panasonic, Datacopy
Call

pm, Sat.: 9am - 2pin. Prices reflect cash discounts and are

subject to change mithi ut notice. We do rMi guarantee compalibilit>. DOA's are repaired or replaced, please call for aMIA. Alajor credit cards and selected PO's are accepted.

INTERNATIO

LSALES (602)437-4855

FAX ( 602)437-9685

Protect Your Copies of ME
NOW AVAILABLE: Custom-designed library files or
binders in elegant blue simulated leather stamped in
gold leaf.
Binders—Holds
6 issues, opens
flat for easy
reading.
$9.95 each, two
for $18.95, or
four for $35.95.

RIF

Files—Holds 6
issues.
$7.95 each, two
for $14.95, or
four for $27.95.

CUSTOMER SERVICE (
602)437-4856

Protects
while yo
type!
e
ee
0*

Order Now

e
ee
ee

#

• Remains in Place while you use your computer.
• Avoids Costly Repairs. Protects delicate electronics
from dust, spills, smoke, ashes, staples.

Mail to: Jesse Jones Industries,

CALL MILL FREE ( 24 hours):

Dept. BY, 499 East Erie Ave.,

1-800-972-5&58

• Hundreds of Models. SafeSkin Is available for most

Philadelphia, PA 19134
Please send
files;
binders for BYTE magazine.

Name:

Enclosed is $
Add S1 per file/binder for postage and
handling. Outside U.S.A. add $2.50 per

Address:

PCs, laptops, workstations and clone keyboards.
• Office • Home • Factory • Classroom • Laboratory
'No P,a

List Price $29.95. Please call or write for free color

Offre Pox

brochure. Dealer inquiries encouraged.

City:

file/binder ( U.S. funds only please).
Charge my: (
minimum 515)

Sure:

___American Express
Visa _MasterCard

Lela-non punned. Pennsylvania menu add 6% sales tax

__Diners Club
Card
Exp. Date
Signature

• Soft, Flexible, retains normal keyboard feel.
• Washable, Durable High-Tech Polymer lasts years.

All. 5-6 weeks delivery In the US

IIVIE

Zip:_

SafeSkin
Keyboard Protector
Merritt Computer Products, Inc./4561 S. Westmoreland
Dallas, Texas 75237112141339-0753 • Fax ( 2141339-1313
in Canada call 1-800-663-1061

Circle 166 on Reader Service Card
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Circle 71 on Reader Service Card

SPEECH
PRODUCTS
For PCs and compatibles
SYNTHESIZER—only $79.

The next versatile and best sounding speech product available for
under $4000 1 " he amazing Speech Thing provides text- tospeech as well as PCM and ADPCM speech and music reproduction. Comes with ' ' Thing" D/A converter that attaches to the
parallel printer port outside the computer — ideal for laptops. Will
not interfere with n3 -mal printer operation. Also comes with audio
amplifier/speaker and power adapter. Software includes two advanced text- to- speech programs, digitized speech and music
files, full screen waveform edttor, sampling music keyboard,
special effects mix *0board, and drivers so you can add speech
and sound effects *.cr programs written in BASIC, 0, PASCAL, and
others Includes 54 page manual SPEECH THING— S79.95.

Advertise your
computer products
through
BYTE BITS
(2" x3" ads)
For more information
call Mark Stone at
603-924-6830
BYTE
One Phoenix Mill Lane
Peterborough, NH 03458

AHIGH QUALITY

RS232-RS422 BIDIRECTIONAL
CONVERTER AT A LOW PRICE
Changes 195232
Data Streams into
RS422 Compatible
Data Streams

Model

$89.00
(One lo three,
Converts RS232
over 100 $ 59 90
links to long distance
80422 standards on cable
lengths to 4,000 feet, while having high noose immunity tor use in
industrial environments This module makes npossible for RS232
equipped devices, such as an IBM personal computer to interface
with an 85422 equipped device Included in the many uses of this
converter is the ability to communicate with Anaheim Automation's
own step motor motion controls The unit includes apower supply
Call or write for brochure

ANAHEIM AUTOMATION

910 EOrangelair Lane, Anaheim. CA 92801
1714) 992-6990 Telex 2978217 MCI FAX 714-992-0471

DIGITiZER—only $ 89.95
Circle 283 on Reader Service Card

PAL/PLD SOFTWARE
Sets The Standard

Circle 22 on Reader Service Card

UNIVERSAL/GANG
PROGRAMMER
made in U.S.A.

The Voice Master PC Digidzer is afull 8- bit PCM sampler board
Fits in any available slot. Up V
D 15,000 samples per second.
Input pre- amp has automatic gain control and 4.5 Khz low pass
filter. Includes aquality headset microphone. Software included
for record ng and sditIng sound files for playback through
Speech Thing. Aso Includes areal-time spectrum display and
oscilloscope disp'ay as well as assembly language source listings for writing you own drivers. BONUS: Voice recognition program included which is callable via an interrupt vector Demonstration program written in GWBASIC VOICE MASTER PC
DIGITIZER- 899i .

VOICE RECOGNITION—
only $49.95

A price/performance break- through! Eq..ial in performance to
other systems costirg hundreds more SU. The amazing Voice
Master Key program adds voice recognition to just adout any program or application You can voice command up to 256 keyboard
macros. Fully TSE and occupies less than 64K. Instant response
time and high recognition accuracy. Easy and fun to use— no
compilers or editors required. Works with CAD, desktop publishing, word process*. spread sheet, even other TSR programs. A
genuine productivity enhancer. Voice Master Key can also be
called from withil a program for adding voice recognition to
custom applications. Voice Mastic Key requires the Voice Master
PC Digitizer for operation. ( Please note. Nee Master Key will not
replace the keyboard or mouse except under certain circumstances. Not to be confused with the still unavailable ' voice
typewriter '') VOICE MASTER KEV—549.95.

BONUS OFFER! Bu' Voice Master Key with PC Mentzer or only
$129.95- you save SiOi
BETTER BONUS OFFER! Buy all three Speech Thing, PC Digitizer, and Voice Minter Key for only $199 95— you save $ 20 ,
ALL OF THESE PRODUCTS ARE OF PROFESSIONAL QUALITY
ORDER HOTLINE: ( 503) 342-1271
Monday- Friday. 8 AM to 5 PM Pacific Time
Add $ 5for shipping and handling on all orders Add an additional
53 for 2nd Clay delbenry All goods shipped UPS. Master Card and
VISA, money order, cashiers check or personal checks accepted
(allow a3week slopping delay when paying by personal check)
Foreign inquiries contact Covets for C8F price quotes Specify
computer type wher ordering. 30 DAY MONEY BACK GUARANTEE IF NOT COMPLETELY SATISFIED ONE YEAR WARRANTY
ON HARDWARE
Cell or erne for FREE product catalog

COVOX INC.

875-D CONGER ST..

EUGENE, OREGON 97402 U.S.A.
T'EL: 503-342-1271 FAX 503-342-1283

310
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CUPL -PLO compiler, the most powerful
language for state machine logic design, now
allows OrCAD - schematic software as the front
end design entry. CUPL supports all PLDs and
carries the most extensive update program.
Available on MS-DOS - ,Apollo - ,Sun - ,VAX
and most UNIX - based platforms.

LFIÇICAIL

1201 NW 65th Place
Ft Lauderdale, FL 33309
305-974-0967

$595.00
Includes
One Year
Update
and
Warranty

HUSKY " programs EE/EPROMS. CMOS PLUS,
and Micros. It's your best bet when low cost
and quality are both important
From the people who make CUPL and AUK:KJ

LOGICAL

1-800-331-7766

Circle 148 on Reader Service Card
(DEALERS: 149)

1201 NW 65th Place
Ft Lauderdale FL 3330 ,
305 974 0967

1-800-331-7766
Circle 305 on Reader Service Card
(DEALERS: 306)

HARD DISK CONTROLLERS

ADAPTEC
PC/XT Controller ST506/412
$45
2070 PC/XT to 506/412 ALL
$69
2071 PC/XT to S1'506 ALL ( 1drive) . .. 859
2072 PC/ XT ALL
$79
2370 PC/XT to ST506 ALL
$ 99
3530 SCSI to Tape CMC 36
$78
4000 SCSI to 07506/412
689
4000A SCSI to ST506/412
$129
4070 SCSI to ST506/412 ALL
$98
4520 SCSI to ESDI
$ 98
5500 SCSI to ST506/412 ..$ 125
5580 SCSI to Sm0
$ 175
XEBEC
S1410 SASI Controller . . • $89
S1420 SASI to 51
/ "Floppy 8 Hard Disk Controller $29
4
Apple II, II+, IIE Host Adapter
$29
OTHERS
DTC 510A SASI controller .. . .. $98
DTC 5187 AT to ST506/412, No Floppy
$98
Konen DJ-210 31
/"SASI to ST506/412
2
(Xebec 1410 clone)
$89
'ND 1002-SHD Xebec Compatible SASI Controller $ 109
Western Digital 1003WAH . • — 6119
Manuals
....
• ..$43 each
Cables Available
Ask for Prim,:
Hard Drives 20-380 MB
Call

Computer Surplus Store

715 Sycamore Dr • Milpitas. CA 95035
Phone, 408-434-1060
Fax: 408-434-0931
TWx: 1561447
"We Buy and Sell"

Circle 66 on Reader Service Card

DV- 01
GRAY SCALE
FRAME GRABBER
Composite video in/out
256 x 240 resolution
Digitize/display at frame speed
256 gray levels in
16 Meg. color palette out
PC/XT/AT compatible

$849.00
VISA/MC

Complete with software
Demo Disk available

Control Vision

P.O.Box 596, Pittsburg. KS 66762
(316)231-6647

Circle 70 on Reader Service Card

Circle 195 on Reader Service Card (DEALERS: 196)
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01 NEW LOWER ,PERCE0 AND OUELD1 iQuhrn

PCI-286-12
•80286-12
.1.2 MB Floppy Drive
•640K RAM
•Serial / Parallel / Game
•101- Key Enhanced Key Board
•SI = 13.3 ( 1Wait)
SI. 15.2 ( 0Wait $ 100 Option)
•6/12 MHz Key Board Switciable
•WA2 HD & FD Controller
•80287 SOCKET
•200W POWER SUPPLY

$1195
VGA COLOR SYSTEM
•WNGA Card 8 Monitor
•20 MB Hard Disk

$1795
EGA COLOR SYSTEM
•W/EGA Card + Monitor
•20 MB Hard Disk

LCD- 286-10 PORTABLE
•io MHZ 80286 SI = 10.3

$1580

PCI-386-20
•80386-20
•W/40 MB HD
Mono System 12295
EGA
2695
VGA
2995

•80286-12 CPU
•SI - 13.3
•31
4" FD 1.44 MB
•20 MB HD ST- 138
•LCD Screen (640 X 400)
•I/O Card Parallel/SeriaVGame
•640K RAM

•CPU 80286-20
•SI = 23

CRT- PORTABLE- 286 ___ $ 1389

LCD- 386-16 — _
•80386-16 MHZ
•40 MB Hard Disk
•80387 Socket
- LCD-386-20
•80386-20 MHZ

_ $ 2695.00

$ 2795.00

•Compaq Type
•80286 ( 10 MHz or 12 MHz)
• 12 MHz SI. 13.3 (Option $50.)
• 16 MHz SI
18 (Option $250)
•One 1.2 MB Floppy Drive
•MO W Power Supply
•TTL Disply 9 Amber
•AT Key Board
•Serial / Parallel / Game
•WA2 HD & FD Controller
•20 MB Hard Disk

CRT-386-16

•40 MB Hard Disk
•80387 Socket

$2495

Satellite Communication

MICROSAT II
Expansion Board

$700

IEEE 488
Solutions
Symphony & Quash°.

IMMEDIATE
DELIVERY

PERSONAL SPACE COMMUNICATIONS
707 Johnson Road, Blaine WA 98230
,6041597-6298
TLX 04-508306
FAX ¡ 6041597-6214

Circle 190 on Reader Service Card

Mon - Sat

9:00 AM - 6:00 PM
ALL SYSTEMS COME WITH ONE YEAR PARTS 8 LABOR WARRANTY

• Hardware & software interfaces for PC. AT,
356, PS/2. Macintosh.SUN. HP & DEC
• IEEE converter. to SCSI, RS- 212. RS-422,
modern. Centronics. digital I/0 & analog II0
• IEEE extenders. expander. & buffers
• IEEE drivers for DOS, UNIX.. Lolus 1-2-3.

•For IBM PC/XT/AT and compatible.
•Satellite data receiver - 9600 baud.
•Satellite bulletin board.
•Satellite video and
audio option - Add $200

CRT-386-20 $2595

•80386-16

PACIFIC COMPUTER ( 818) 571-5548 (Technical support)
702 S. Del Mar Ave., #
B,
(800) 421-1102 ( IN CA) ORDER ONLY
San Gabriel, California 91776
(
800) 346-7207 ( OUT CA)
(FAX) 818-286-8662

$2495

GAS PLASMA 286-20

$ 1595.00

•12 MHZ SI = 13.3 ( Option $50.00)
•16 MHZ SI» 18 ( Option $250.00)
•640K RAM
•LCD Screen 640 X 200
(Option 640 X 400 $ 180.30)
•Super Twist 8, Back Lightng
•86 Key Board
•External / Parallel / Game
•1.2 MB Floppy drive
•20 MB Hard Disk
•80287 Socket
•200 W Power Supply
•Side 15 '/.." X 9 I/2" X 8"
•23 LBS

PCI

GAS PLASMA 286-12 ___ $2295

MONO SYSTEM
•W/Mono Monitor
•20 MB Hard Disk

Call or send for your
FREE Technical Guide
Demo desks and applealoon notes avaolade

Please
see our
ad on
page ill

ech

[ a_

(216) 439-4091
Tek, 65025201464 • In 1716,4 ce 4401
IrRech. Ink. • 25471 Cannon Road
Cleveland. 060 00106

ON TARGET ASSOCIATES
Products and Services
for Design and Manufacturing Engineers.
Micro Channel Design Consulting
Prototype Cards
Newsletter

PS/2

ASIC's
Extender Cards
Adapter Bracket Sets
Burn- in Mother Boards

We will move your PC/XT/AT products to the
Micro Channel, or create your new design.
CALL: ( 408) 980-7118
for our Free catalog

ON TARGET
TARGET
TARGET
...the PS/2 leaders.
PS72 and Mtrro Channel are trademarks of IBM Coro

Circle 133 on Reader Service Card

Circle 193 on Reader Service Card

PC Software

as low as

$249

Macintosh Software Also Available. Call for a Free Catalog.
Thousands of IBM/Compatible Public Domain and Shareware Programs
Are Available from the Micro Star Library and at Incredibly Low Prices!
We feature the best and most up-to-date shareware available.
Our software is guaranteed against bugs, defects, viruses, etc.
And We Offer FREE Technical Support For Our Customers
ORDER TODAY on our TOLL FREE PHONE LINES • ORDERS SHIPPED OUT SAME OR NEXT DAY

CID

GAMES

WORD PROCESSING

ARCADE GAMES ( 106) Has
Kong, 3-D Pacman, Bricks,
Pango. ( Requires color.)
BASIC GAMES ( 107) Pacman, Lunar Lander, Startrek,
Meteor, Breakout, and others.
CARD GAMES ( 109) Canasta,
hearts, draw poker & bridge.
STRIKER ( 110) Defender-like
game. "Top Gun" in space.
FLIGHTMARE ( 112) Futuristic
fighter pilot game. ( Requires
color graphics adapter.)
SLEUTH ( 117) Who done It?
DND ( 119) Like Dungeon
and Dragons.
ROUND 42 ( 120) Better than
Space Invaders. 42 levels.
GAMES IN BASIC ( 124) Lander, biorhythms, desert, Phoenix, Star Wars, others.
QUEST ( 152) Role playing
adventure fantasy game.
(Requires CGA)
SPACE WAR ( 158) Dogfight in
outer space, using phasers,
photon torpedoes, etc.
BRIDGE PAL ( 171) Complete
game of contract bridge,
with tutorial.
FENIX ( 193) Just like the
famous arcade game.
PINBALL GAMES ( 197) Pinball, Rain, Twilight Zone,
Wizard, etc.
KID-GAMES (GAM8) Animals
math, clock game, alphabet, etc.
CHESS ( GAM9) Incredible.
2D and 3D. Many levels. Play
back moves, store games.
e

BASIC

PC-WRITE 3.0 (434, 435, 436)
(3 disks) Newest version!
Very popular and complete.
Includes spelling checker.
PC-TYPE+ (421-423) (3 disks)
Excellent. Includes mail
merge, 100,000 word spelling checker. Interfaces with
PC- File PC-Style.

PC-PROFESSOR ( 1401) BASIC
tutorial. Good.
BASIC PROGRAM GENERATOR ( 1402) The menu driven
way to write programs.
B-WINDOW ( 1407) Give windowing capabilities to your
Basic program.

EGA RISK ( GAM11) World
domination in great color.
Includes EGA Asteroids.
PC PRO- GOLF ( GAM27-28)
Great graphics. Complete
18 hole, 72 par course. ( CGA)
PEARL HARBOR ( GAM32)
Shoot down Jap Zeros before
they destroy U.S. Fleet. ( CGA)
ULTIMA 21 DELUXE (GAM34)
Best Blackjack game around.
Includes Video Poker.
FORD SIMULATOR ( GAM37)
Great driving simulation.
(CGA)

GRAPHICS

UTIUTIES

KEYDRAW CAD SYSTEM ( 1001,
1002, 1065) (3 disks) Popular. Also uses mouse. ( Requires color graphics - CGA)

HOMEBASE (2608, 2612, 2613)
Complete desktop organizer. Great!
PROFESSIONAL MASTERKEY
(2805) Like Norton's. Retrieve
deleted files. A lifesaver.
BAKER'S DOZEN ( 2821) 13
utilities from Buttonware.
AUTOMENU ( 3003) Make PC
menu driven. Incl. passwords.
SCREEN ( 3006) Save your
monitor from screen burn-in.
DOT MATRIX FONTS ( 30613062) (2disks) Print your text
in different fonts. Works with
most printers.

2 Rox 'alle
3 Curve Draw
ShaAp I Fmk.
5 Pa./ I Trrn
1. Draw
Fee
FÉ1
F9 Speed
TO Color

CURSOR MODE

SC1 PC89

1.1

c,
FANTASY (1057) Create flowing graphic images with
mouse or keyboard. ( CGA).
FLOWCHARTING ( 1078-1079)
Complete system for flowcharts, organizational, electrical, etc.. with symbols.
RELIGION

PIANOMAN 4.0 ( 301) Turn
your keyboard into a piano.
PC- MUSICIAN ( 302) Compose, save, and play music.

312

THE BIBLE ( 3301-3306) (6
disks) Old Testament, King
James version.
THE BIBLE ( 3307-3308) (2
disks) New Testament, King
James version.
WORD WORKER ( 3309- 33 40)
(2 disks) Bible search program. New Testament, King
James version.
BIBLEMEN ( 3330) Excellent
Bible quiz program.

BYTE • MARCH 1989

ACCOUNTING/FINANCE

/ al

SIDEWAYS ( 1007) Prints text
sideways. Useful for spreadsheets.
SIMCGA/HGCIBM ( 1027,
1062) (2disks) Use with Hercules graphics card/ compatibles to run programs
requiring CGA on your monochrome PC.
IMAGE 3-D ( 1048) Create
and edit 3-D objects. Move,
scale, rotate and tip image.
FINGERPAINT ( 1050) Use keyboard or mouse to draw.
Like MacPaint. ( Requires
CGA or EGA)
DANCAD 3-D ( 1051, 1052) (2
disks) Create 3-D graphics.
Rotate, magnify, etc. Runs
on CGA. EGA or Hercules.

MARKET CGA ( BUS17) Per forms sophisticated analysis
on stocks, funds, etc. ( EGA
version is BUS16).
II.

so woe,ocoao

HELP DOS ( 1326) On line
DOS help with menus. Includes DOS dictionary of
terms and a hints menu.
SPREADSHEETS
AS-EASY-AS (505) Great. Includes screen help menus.
Utilizes function keys. A Lotus
clone that reads Lotus files.
PC-CALC+ (512-514)(3 disks)
im Button's farnous Lotus clone.
EDUCATION
AMY'S FIRST PRIMER ( 248)
Children's learning game
that teaches letters, numbers
and keyboard.
FUNNELS AND BUCKETS ( 201)
A fun way to learn math.
MATHPAK ( 202) Tutorial with
lessons in higher math.
PC-TOUCH (204) Learn typing.
BASIC TUTORIAL ( 208) Learn
programming with BASIC.
BEGINNING SPANISH ( 211)
Tutorial.
SPANISH II ( 232) Sequel.
BIBLEQ ( 214) Learn the Bible
with this Q-A tutorial.
FACTS 50 ( 239) Geography
lessons for U.S. Nice graphics

9_9
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APPLICATIONS

cr1.1,,

BILLPOWER+ (BUS40) Bill clients for time and materials,
advances, retainers, etc.
Computes taxes, past due
interest, etc. Has full GIL
CPA LEDGER ( 706-708) (3
disks) Complete general
ledger for corporations, partnerships or sole proprietors.
PERSONAL FINANCE MANAGER ( 715) Household budget manager. Keep track of
checking, savings, investments.
PAYROLL USA ( 725-726) Up to
2,000 employees in any state.
dBaselll and Lotus compatible. Complete P/R system.
EXPRESS CHECK ( 786) Check
acount with running balance, monthly reports, etc.
Prints checks.
FINANCE MANAGER II ( 774775) (2disks) For personal or
small business financial management.
DOS
DOS TUTORIAL ( 1301) Teaches
you to use DOS.
STILL RIVER SHELL ( 1304) Run
DOS commands from a
menu. Makes DOS easy.
BATCH FILE TUTORIAL ( 1305)
Utilize batch file processing.
MORE DOS TIPS ( 1318, 1323)
(2 disks) More about DOS.

FORM LETTERS ( 1907) Commonly used form letters and
business applications.
EZ-FORMS ( 1908) Make forms
to meet different needs.
MANAGER'S PLANNER ( 1920)
Daily planner. Prints out.
HOME INVENTORY ( 1966)
Track all your possessions.
BIORHYTHM ( 1990) Display
the 3biological cycles: physical, emotional, intellectual.
FAMILY HISTORY (2203-2204)
(2 disks) Create files and
genealogical reports.
DR DATA LABEL ( 2327) Powerful mailing list program. Customize labels to size.

Incredibly
Low Prices
1-9 Disks

$
299 ea.

10-19 Disks $
269 ea.
20 or more

$
249 ea.

LOTTO PROPHET ( 2364) Best
Lotto program we've seen.
CITY DESK ( 2513) Simple
desktop publisher.
SPREADSHEET TEMPLATES
LOTUS MACROS (601) Save
hours of work. ( Req. Lotus)
LOTUS SPREADSHEET TEMPLATES ( 602) Ready-made.
(Requires Lotus 1-2-3)
GOAL- SEEKER V3.5 ( 624)
Achieve ojectives by changing spreadsheet and seeing
result. ( Requires Lotus.)
LOTUS TUTORIAL ( 630) Learn
Lotus ( requires Lotus).
ADULTS ONLY (2901)
Animated. Req.
CGA
MAXINE (2902) Incredible. ( CGA)
STRIP POKER ( 2903)
Pick opponent
(CGA)
BAD-BAD (2904) Adventure game.
ASTRO-( BLEEP) ( 2905) Arcade
game ( CGA)
X-RATED COLOR SHOW (2915)
Beautiful girls. ( CGA)
X-RATED PRINTSHOP ( 2909)
Graphics 'or Printshop
TELECOMMUNICATIONS
Q-MODEM 3.1 ( 1101, 1102,
1144) (3 disks) Powerful but
easy to use. Fast.
RBBS V16.1A ( 1107-1109,1150)
(4 disks) Multi-user bulletin
board system.
PROCOM 2.42 ( 1112-1113)
(2 disks) Hacker's delight. Redial capability . Latest version
SECURITY/HACKING
COPY PROTECTION I ( 1219)
Instructions for unprotecting
commercial software.
COPY PROTECTION II ( 1220)
More software unprotect.
COPY PROTECTION III ( 1221)
Additional software to unpro.
FLUSHOT ( 1225) Checks
software for viruses.
DATABASE PROGRAMS
PC-FILE dB ( 801, 805, 837) (3
disks) Newest version! Rated
better than dBase Ill+.
PC- GRAPH ( 802) Create
graphics tram PC FILE.
FILE EXPRESS 4.0 ( 803-804)
Powerful system. Allows 32,000
records. Sorts up to 10 key
fields.
DBASE III+ ROUTINES ( 651852) (2 disks) Latest utilities
to help you utilize dBase III

MICRO STAR
1105 SECOND ST. eENCINITAS, CA 92024

HOURS: Monday - Saturday 7AM - 5:00 PM, Pacific Time
TERMS: We accept MasterCard. VISA Checks ( allow 10 days to
clear). Money Orders. and COD ( add S4.00).
3'/i' DISKS: 3%2" format add S1/disk.
SHIPPING & HANDLING: $3.50 ( Total per order).
MAIL-IN ORDERS: Circle disk numbers. Include name & address.

CALL TODAY FOR FREE CATA,OG

800-444-1343

Ext. 23

FOREIGN: 619-436-0130

Circle 171 on Reader Service Can! (DEALERS: 172)

Circle 87 on Reader Service Card

AVPROM

System 1800
Basle Syttern 8899
(MADE IN USA
ehto quality)
•- uy 385500

$295
For IBM.PC's compatibles. menu- driven
AVPROM programs
EPROMs up to 8x
faster than seriallyconnected units (20
sec. for 2764)

• ' uln renoteeloadA eV Al
• •••• e.1.1 164.0•0
Yere
•• t• on IN me,. Soon,
•, •••SSt/.••
'10,20
•CloeuCaten EAte•
NW° owl

di o

Roe 8001 ter NT'l
Synilonc lxvn
•t2 IMAGleecOr AT
ANT*

•Programs 2716
thru 27512A.
•4- and 10 socket
gang versions too.
Call for prices.
For complete
specs, free 32 pg.
development tool
catalog, call

US-44815K
or 207-236.9055

AVOCET

SYSTEMS, INC'
'?0 Ut, or , St Fockport ME 04856

Circle 35 on Reader Service Card
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Schwab Computer Center
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A3Adel um
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Circle 227 on Reader Service Card

9
ev/)°- (100)
e
9
FOR ONLY

51/4"

ea.

OS—DD

With Tyvek Sleeves & Write on Labels
Delaware 1-800-451-1849

Di i
iett ._
LOklahor;e .2190.654.0
102.
PO MU 10207

MOM/eV. OE M.

Come-liar Nu-da,A>:";e21 ;e2.31

'•ilflIMUM Of aer e.0
. - vtba.MelSterC,,, aas c,,,Dieo.
COD add PS UPS ciel,..e ,, u'- Mail for APO. FRC
AK,ril, or PR add 7% OCICIII1o ,, ,0 tOr PAL

ile

Inot only a
printer buffer I

MU
MR
imi
MI

DCB
THIS tS THE MOST SOPHISTICATED
PRINTER BUFFER - MULTIPLEXOR - SWITCH
6805/6305
SINGLE CHIP

MICROCOMPUTER DEVELOPMENT SYSTEMS
Each of three products allows the IBM PS2/PC/
XT/AT to be used as acomplete development
system for the Motorola 6805 series single
chip microcomputers. MCPM-1 supports the
MC68705 family, MCPM-2 supports the
MC1488705 family and MCPM-3 supports the
MC68HCO5 family. Each system is $495 and
includes a programming circuit board or programmer with driver, cross assembler and
simulator/debugger software. A system is also
available for the HITACHI 63705 ZTAT micro.

WITH TWO SEPARATE INPU:S ( SERIAL AND PARALLEL) AND
TWO SEPARATE OUTPUTS ' SERIAL AND PARALLELI
CAN BB
LSED LIKE STANDARD BUFFER
WITH ANY INPUT TO ANY
OUTPUT
BUT ALSO YOU CAN CONNECT 2 COMPUTERS TO I
MINTER OR I COMPUTER TO S PRINTERS, OR O COMPUTERS
AND 2 PRINTERS
AND MORS • I COMPUTER TO $ PRINTERS
OR E COMPUTERS TOI MAIM
HIGH CAPACITY - Re KB TO 280 KB AND - Tere KB TO 1 MP
[MODELS A AND Bi
PAUSE,
COPY AND RESET ? UNCTIONS
SERIAL PORTS WITH I OR R PITS WORD LENGTH. I OR O STOP
PARITY, 008/1(0?1, DTR. PIS

orr,

NCB- A- 64K
..1

,195

Route 3, Box 8C, Barton, VT 05822

(802) 525-3456 FAX ( 802) 525-3451

Circle 280 on Reader Service Card

I

Poser euoply end 30151101 cable. ere Included

DC ,"

RIBBONS S.. DISKS
3.5" DS 1.0 MB # 6404107

23 e 23e

What you add on to your computer, it
you're ablind operator, is almost more
important than the computer itself.
Scanners, modems, braille primers,
speech synthesizers, braille output
devices and ahost of other
peripherals are described in "Add-Ons:
The Ultimate Guide to Peripherals for
the Blind Computer User."
The product reviews contained in this
book are written by those who know
them best- blind computer users.
$16.95 for braille or cassette
$1.).95 for print.
Send orders to:

National Braille Press Inc.

88 St. Stepher Street. Boston. MA 0211.,
(617) 266.6160
NRP o o nonerord lore Ile Rt'nTnv and publAlTn9 house

29q§

-lob.

80 1.9

01 Power ouoply end cables NOT Included

serialOparallel

bi-directional converter
INTECTRA lee-Dept./Pi
2629 TERMINAL BLVD
MOUNTAIN VIEW CA 20049

(415) 967-8818 TX 345545

3.5" HD 2.0 MB .,- ( 1,7„

4ç9j

Ito

4s5j

lbx

111.

4n

-1
.10bx

, - -•

Delredej;£120•Vj849

Di 4
(ette ich.ahow.1190.11.4 058
73808
196500

COMICeli041 -

TELEX- :

N%ada.1::6212,3,221

. 62

F
AX 405-495-4598

Nashua,.

Circle 129 on Reader Service Card

9TRACK
TAPE SYSTEM

5bx

PROPRINTER $799
XL 4202 4friodol5o / — EA

5 1/
4"

Add-Ons for
the Blind

IIIHIMUMMIMI
IMMIMM
MI IIHIF OM
Ile BM
MM1 t OMB

255 1.1

ALSO, WE HAVE THE MOST COMPLETE DATA CONVERTER
UNIT
CONVERTS RS232 SERIAL TO
CENTRONICS PARALLEL
OR VICE VERSA. JUST BY MOVING / UMPERS BAUD RATE AND
PROTOCOL PULL' PROGRAMABLE
FROM 180 TO 10200 BAUDS
INCLUDES
DTR, RTS. XOPI/XOFT. PARITY, ale

DCU

THE ENGINEERS COLLABORATIVE

DCB-111-286.

MI UM
'UMW,
Milin.
BB MI

2Boxes

Double
Side

IF
At

5 Boxes

10Boxes

u
n25
—

u —

nw

High
925
Density

8
75
—95— 8—

2 Boxes

5Boxes 10 Boxes

FOR IBM PC XT AT

4111>
111-0f
44)
•Mainframe to PC Data Transfer
•High Speed Backup
•All Software, Complete System
•Service and Support, easy
Installation
call (
818)343-6505 or write to:
Contech Computer Corp.
P0 Box 153 Tarzana, Calif 91356

CONTECH
Circle 68 on Reader Service Card

12 95 12 5
9
ai 1, .
1) 35 95 35w 33 9
P
.......
el

rmF2135_9

,

Del?..war
100 t1;822.
MI1849

binfecetti-Okl a
how 1'.
8,90
1; 51.
1058

uoinieetioe- Alleda .1.801 821 -132
21
0*800
13006

TELEX#4933362- -- FAX#405 495 4598
Unimum order $ 2099 " No Surcharge on Visa
MasterCard.' COD orders add $30 .Surface
Shipping UPS add $ 392 per 100 for 31
/
2"or
add $ 400 per 100 for 87 US Mail delivery add
9% " Prices subject to change without Notice"
MARCH 1989 • BYTE
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The most important call toll free QUADBAM
step you can take
800-888-9294
is the first•t\le
VECTOR

rom LACC
Model XI- 4 77 MHZ/ 10 MHZ Expandable 10640 KB RAM

Best Calm
PC Fax h
ete/t3

l

eFaX

8088 Main Board Fully IBM PC/XT Compairble/150 W P S/ Phoenix Bros /
IDrive Bros/ 1 Drive 36 OK w/ controller DIX
$329 00

w/Mono Chrome $ 44900

w/Color $ 599 00

Model AT(286.8 MHZ)0'Wart PC AT Compalible195% Fasler than IBM AT200 wall
power supply Multi 10 32 KB Phoenix Bros 640 K Exp/Meg
2 Meg Floppy I360K Floppy $959 00

'V" Me g $ 1319
Mono Mondor

w/30 Meg Color Monitor $ 1499
ACCOUNTING
ACCPAC Easy
$ 53
ACCPAC BPI

11111111111111111i1111M11111111.

1111

DAG Easy Payroll
53
In-House Accountant $ 105
One Write Plus 20
One Write

$117

A/R.A/P.Payrc

8117

Time Slips
rime Slips Ill
MONEY MANAGEMENT

w/Forcast
Tobras
Managing your
U

$ 69
$ 109

PROJECT MANAGEMENT
Harvard Tnlal

Dollars 8 Sense

Money

$229

Bedlord Accounting
S139
DAC Easy Accounting $ 53

$ 92

Prorect Managent
limehne 3l)
Microsoli Proiecl 4U

$ 114

Superproleci Expert

Model 30 8086. 640K. 2 Drives
$.31.19
$315

Model 50 20Meg

$287

Mode160

44 Meg

Model 80

70 Meg

$395

80286. 1 MB

LANGUAGES
MS Basic Compiler
C Compiler ( Microsoft)
Cobol Compiler
IMIcrosoll)

$175
$259

Quick Basic 40
$ 57
Ourck C
$ 57

UTILITES

Ryan McFarlan Fortran $ 379
$512

1DIR Plus

Ryan McFarlan Cobol $609

MS Fortran

Turbo Basic

S 58

Compiler 40
Lattice C Compiler

$259
$209

Turbo C
$ 58
Turbo Pascal 40
$ 58

Macro
Assembler ( Microsoft

$ 86

Turto Pascal
Dev Library
Turbo Prolog

Pascal Compiler

$228
$ 89

Panasonic ( SP 1080 11
NEC Vultisync II Mon.

$169 00
$549 00

NEC

IBM COMPATABLE

Letter Ouslay Printer
22 Cps Demo 90 clay warranty

CASES
AT 529 95

Retail $ 495

LACC SI 79

$ 399 00

EPSON
LX 800 rDM 180. NW 30 9 PIN
FX 1050 - *Ave carnage 9 pin

S 43

Grandview

Norton Editor

5 35

Multimate Advantage It $259

Norton Mitres 40
5 46
PC Tools Deluxe
$ 36
Prmiworks for
Dol Mains
S 39
Prddworks lor Laser
5 67

PFS Prolessronal Write $ 102
Valkswnter 3
$ 132
Valkswrder Deluxe Plus $ 57
WEBSTER
New World Writer $ 53

18
40
89
29
48

$ 38

SKIeluck Plus

$ 69

Sideways

EX 800 300 CPS 60 HLO 9 pin
L01050 263 CPS 88 NLO 24 pin

5179 00

Call
$699 00

All Epson Prosier Available Call
MONITORS

Smart Notes
SOZ Plus

Faslback Plus
Keyworks

Superkey
Unlock D Plus

$ 75
$ 53

Max 12 TTC
NEC
Multisync II

$ 58
$ 49
5,

HARD DRIVES
Seagate 40 MB 251'1 $389 00

PanaFax UF 150
Murata M 1600

$1069 00

Plus Hard Caro 40 $6591.10
Plus Hard Card 211$519 (.10
Seagal. r013225 5259 00

Brother Fax 1000

$1459 00

'—.mare 30 MB 238 $275 00

$819 00

ModeI3131/315

4
/
1

$169 00

NEC
2200
52(10

$349 00

8459 00
$479 00
$149 00

2400 E

$432 00

Mulhsync XL 19 picuoes

$2150 00

2400 B

5432 OU
Call

AMTEC

Everer

410 Amber°, while

$159 95

410 Green

$159 0(1

LACC Modem 1200
2400 1w/S W

wiS W

Word Perfect Lotrary
S 59
Wordstar Pro Pack 50 Call
Wordslar 2000 Plus 30 Call

TOSHIBA
LAPTOP
Model 1000

$ 780

Model 1200/1200F

5225U / 1395
82995

COMPUTERS

COMMUNICATION

Multisync Plus

Word Perlect 5I.:
$219
Word Perfect Execuhve $ 119

floppy. 20 Meg 640X4771 10 MHZ
ECT Call

(PC MASS EDS CHOICE)
DATA BASE
MANAGEMENT

All Available Cali

$279 00

$ 185
5199

Compad. Dellagoldl
EPSON MC Equity LT MS 00s 32.2

$699 00
$799/1169

Hayes 1200 E/121:013 w/S W

$ 32

New World Thesaurus $ 37

Model 3200/5100
53495/4495
Also available Irom LACCIAppe

$199/319

1081 model II

Prof Spell Checker
Word Microsoft
Word Perfect 42

Mode13100

$269 / 439
5399 / 429

KXP 1592/1595/1520
1091/1092/model'

$1549 00
$859 00

$69 00
$119 011

Clipper

5409

dElase III Plus
dBase III LAN
DB-XL Drarnond

5.369

Eureka
Gender
Nutshell

S 99
0188

Nutshell Plus

5139

SONY

8599
5.107

$72

AST Prerniurry286

Model 140 - CALL
Model 180 • CALL
'roduct Available Call

$415

Paradox 20
PFS
Professional File

5119
$18(

08 A
08A Wrile
R Base For DOS

Model 80 - CALL
Model 120 - CALL

SI o
$4-

Reflex
VP Expert

$
$11.

VP Inlo

S

INTEGRATIVE SOFTWARE

EGA Multrscan CPO
SAMSUNG
EGA 14'

$1302 00

1252 Flal

$75 00
$45900
$49 Ob

CN4551 Mullisync
1ACC TT t

CALL

MONITOR INTERFACES
LAC_ Fabut° Is Mono Hercules
compatible or col. card

Call

Hercules Mono, Here color

$289/299
$129 00

Everes Micro Enhancer
Paradise VGA plus

7 am to 6 pm
Saturday
8 am Ill? pm

$259 00

I
A

Open Monday Thru Friday

UPS US Mall
Fed ExpreSS

A California Corporation
BYTE • MARCH 1989

Ability Plus

$137

MS Works
PFS 1st Chorce

Enab(e2
Framework Ill

$352

Smart Software System $ 38 ,'

5 h.
$

$425

Symphony

543',

DESKTOP PUBLISHING
Newsmaker II
PagernaLo , lii

S 39
$ 489

PFS Errs' Publisher

$ r''.

Ciing, or flash IiiIiii ,lixiririif cases 54-r 9,

Ventura PubltsO(n,

COMPUTER CORPORATION

P O s aCCepted lrom Quail) red compamet
institues and schools

A CALIFORNIA CORPORATION
3701 Inglewood Ave. Ste. 161, Redondo Beach, CA 90278-1110
SHIPPING

314

$ 43
S 53

nk
$ 75
Unlock Masterkey
LaPh
$ 9
Mace Utilities
$ 47
% Tree
$ 35
Microsoft Windows 286 S 57
% Tree Professional
5 61

XTS19 95

3550/8850
OKIDAT A

Princeton Graphics system
HX12 E1640 x3501
Ultrasync VGA corncsatl800 ir 6001

5115
$ 37

OS Back- Up Plus
$ 46
Fastback
$ 75

PANASONIC

$469 00
Call

DF X5000 ( 533 CPSI 9 Pin

$ 159

Norton Commander

$ 43

FAX MACHINES

PRINTERS

$ 53

$ 69

Disk Technician Plus

Everes VGA plus
Hayes Smart 2400 Baud Modem

Easy Extra

Brooklyn Bridge

Disk Optinwer 20

HARDWARE SPECIALS

WORD PROCESSORS
Microsoft Windows 386 S 109

Carousal 20

COPY 11 PC
$
CoPYwrtle
$
Corelas1
$
Cruise Control $
Direct Access
$

$175

(Mrcrosolt

$ 46

Emery
Other

FAX # 213-328-1750

Outside CA.
800-888-9294
Inside CA
213-328-9294

WE ACCEPT
COD
Wire Tranalers

VISA
1181111•11•

Circle 143 on Reader Service Card (DEALERS: 144)

Circle 55 on Reader Service Card

LOW•LOW.LOW

Pâ sLzeisjeIj

Printer

s
+7Ale
e n
dase
c
e
anirt

•
IBM

MAW,

iEE1/EREit-

$1650
$1355

AceR
AS" & other

111\11k

XT/AT Compatibles & 386 Computers
CALL for LOW PRICES

Gov't, Corporate, Schools, Dealers,
&Export INQUIRIES WELCOME.

44862 Osgood Road, FREMONT, CA 94539
PH: (415) 651-5101
FAX: (415) 651-5241
1-800 5434001
VISA, Master Card accepted. w/sc

E(E)PROM, MICRO & MEMORY
CARD PROGRAMMER
$345 - $595
• No personality modules for E(E)Proms & Intel Micros.
' /
,•
'
58da K
IP1.1, 2mime,' '
D.:et}, 4: paroikii pÔrts.,
RAM, EPROM, real-time clock., watchdog
timer, 44- pin 4.5 • 65 PCEI
EXPANSION MODULES: RAM, EPROM, CMOS
RAM/battery, analog I/O, serial
parallel I/O, counter/timer, IEEE-488.
EPROM programmer, floppy disks,
cassette, breadboard, keyboard/display.

CI WI N E

'
,
Amok Corp.
1801 South Street
.oloyette. IN 47904
317-742-8428

•All 24/28/32 pin EProms to IMBill ( upgradeable to 32MB)
•8741,- 2,- 4,8,-8H,-9,-9H,-51,-051,-52,55, 9761. EEPROMS.
•Memory Cards: Seiko/Epson, GI. Flash Eproms. On-board
Programming capability. Easy F/W upgrades. Modular design.
•Stand-alone E(E)Prom & Memory Card Duplication / Verify
•User friendly menu - driven driver for IBM-PC & Macintosh.
•Autobaud RS232 to any computer. Hex/Binary/InteVMotorola.
• Built-in Eraser/Timer option ($50). Gang- Module ready.
•Direct technical support. Full Iyear warranty.
Call today for datasheets!

B&C MICROSYSTEMS INC.

•

Circle 282 on Reader Service Card

Bi

ng SOURCE
u CODE

The »eAT IliesKif is a book with diskettes
containing source code in C, plus utility programs to help you create aBios. Now you can
have aBios with documentation for your own
applications: modify boot-up, eliminate the
keyboard, install security features, etc. Only
$199 complete. The XT IWO is only $99. or
get both BiosKits for $279. The Intel Willard
Suellen« for the XT BiosKit is S49

— XT-AT HANDBOOK —

The XT-AT

Handbook is full of hardware and software

information in ashirt pocket size book Over 70 pages
covering 38 subtects, including connectors. I/O maps.
controller programming. DOS and DEBUG corn
mando, board dimensions. character codes, hard disk
drive types. and mucn more Only $995 each qty 1five or more. $5 eacn

=

Circle 271 on Reader Service Card

V
•r

BIGMe,l110 Unt
REAL VOf CE Digital Recording
for your PC, XT, AT or Compatible

12145 Alta Carmel Ct Suite 250-262
San Diego, California 92128
[6191 271-9526

v.

I ,

355 West Olive Ave, Sunnyvale, CA 94086
(408)730-5511 FAX ( 408)730-2155 TLX 984185

LOW COST
INTERFACE
CARDS FOR
PC/XT/AT

*VOICE MAIL SYSTEM
*TELEMARKETING
-Inbound & Outbound

•SMARTEST ANSWERING
MACHINE
•AUTODIALER—DATABASE
•VOICEPACE"
-Voice for your Programs

•PROGRAMMER'STOOLKIT
-( optional 79')
card, software, cables, and speaker

'269m •

5sin

(415) 652-9600

Annabooks

I,

Talking Technology, Inc.
4383 Piedmont Ave. Suite 8
Oakland. CA 94611

PC485D
[RS 485/422

• Meets the EIA RS-485 standard for multipoint bus
transmission and the EIA RS-422A standard.
•Can be configured as COMI or COM2.
•Line terminators are jumper selectable.
• High speed differential drivers allow fast data transfer over
long cables 4over 0,000 ft). Max. Baud rate 56KB/II5KB.
•Tri state line drivers permit implementation of LANs.
•Two wire ( half duplex) operation. 1289 or phonelack.
•Sample communication software available. ($50)

PC488A
[IEEE - 488

Circle 21 on Reader Service Card

REAL WORLD I/O -

Circle 245 on Reader Service Card

menie

For PC/XT/Ais
SAME

DAY

SHIPMENT

$95

INTERFACE ]

$ 145

INTERFACE]

•Includes INSTALLABLE DOS DEVICE DRIVERS
and software support for BASIC.
•Optional language support for C. PASCAL,
FORTRAN and ASSEMBLY - $50
•Selectable base I/O address, IRC) and DMA.
•CONTROLLER / TALKER / LISTENER capability.
•Customer support via dedicated 24 hours B&C Microsystems BULLETIN BOARD.
•Compatible with most IEEE-488 Software Packages for the
IBM-PC ( e.g. ASYSTANT GPIB, Lotus Measure, etc.).
• Hardware compatible with MI. GPIB PCIIA.

21 - RAMS

DG24 • 24 line digitai I/O: 10 MHz 8255.
595
50500 • 8channel li-bit 1plus sign) integrating A/D: prog.
gains of 1. 10 & 100, digital 1/0 lines. $ 239
AD100 • Single channel version of 80500. 10 digital I/O
lines Same programmable gains '00 meg input Z. $ 149
AD1000 • 8channel 12- bit AID, 25 uS; sample & hold; 35
MHz timer. counters: : 4digatal 1/0 lines. $ 295
ADA300 • 8channel 8- bit 25 uS AID: single DIA sample &
hold, 2s digital 1/0 Imes
$ 239
AD200 • channel t2 bit 125 uS AID: 35 MHz tinter/
counters; 24 chidial LO lines.
$ 239
DA600 • Fast settling dual bipolar D/A.
$ 179
PD200 • Prototype board w, address decoder: manual $99
.10

boards include /ARC Pascal. C and Forth driver ,
4,return. 1year uurranty Call fie Real Ovid

Interfacing" application notes.

Real Time Devices, Inc.
P.O. Boa 906

State College, PA 16804

(814) 234-8087

Circle 221 or Reader Service Card

41256 - 06
$ 13.00
41256 - 08
$ 12.50
41256 - 10
$ 10.80
41256
12
$ 10.20
41256 - 15
$9.50
1mg x 1- / 0
$28.00
1mg x 1- 08
$24.00
MATH CO-PROCESSOR
8087
$96.00
8087 - 01
$ 170.00
8087 • 02
$ 130.00
80287 - 06
$ 145.00
80287 - 08
$200.00
80287 - 10
$230.00
80387 - 16
$320.00
80387 - 20
$420.00
80387 - 25
6510.00

CALL FOR LOWEST PRICES
1- 800- 2-SABINA
SABINA INTERNATIONAL, INC.
65' Brea Canyon Road Suite 44
Walnut, California 91789

(714)594-6336 • FAX ( 714)595-4008
PRICES SUBJ'C'

Cu.NGE WITHOL,

Circle 224 on Reader Service Card

PC488B

$345

[IEEE - 488 CARD
WITH
BUILT- IN BUS ANALYZER'
•GPBASIC package complements IBM/Mis
ft BASIC
interpreter and compiler to create a prognimming
environment similar to IIP desktop computen.
• Additional libraries of over 20 high level 488 dedicated
functions for C, Pascal or Fortran available MO ea.).
• Powerful menu-driven bus analyzer, which can run in
the foreground or in the background while 41414 programs or
commands are executed, features program stepping, break
points and real time bus data capture (
4k circular buffer)
• Instant toggling between foreground and Analyzer screen.
• Dipswitch selectable Base Address, IRO, DMA.
•Talker/Listener/Controller capability. Based on TMS-991.
• NEC- 7210 based version ( NI PCIVIIA compatible)
045
MC/VISA/AMEX

Ise')

Call today for clatashrets!

B&C MICROSYSTEMS INC.
355 West Olive Ave, Sunnyvale, CA 94086
(408)730-5511 PAX: (408)730-2155 TLX: 984185

Circle 285 on Reader Service Card

Circle 86 on Reader Service Card
* FREE!

SHIPPING!!!

•Offer Expires 3/31/89
•Restricted to Continental U.S.A. Only
"3M Diskettes Only • Multiples of Case Only
DS- DO

DS- HD

Quantitym DiniscebnotxsesAvailable

.65 ... 25 PACK 5.25" 3M Diskettes . . 1.19
.69 . . . 10 PACK 5.25" 3M Diskettes
1.45
3.50" 3M Diskettes . . . . 2me3.49
.75
525" 3M PC Pre-formatted Diskettes
1.89 ... ss/DO-8.00" 3M Diskettes-0S/DD. . 2.15
39 .... 3M Highland Box Diskettes (min 10 bx)
DC- 1000 . . . . 12.50 DC-300XLP . . . 19.40
DC- 2000 . . . . 17.05 DC- 600A
21.45
3M Mag. Tapes 2400' WTS ( min 10 reels)
3M Mag. Tapes 1200' WTS ( min 10 reels)

BASF.Ic

1
DS -DO

DS -HO

.
89

5.25" BASF -- . . . .

• Two Parallel Printer Ports
• Two 8- Bit Digital I/O Ports

•Flexible Interrupt/Address

• Two Serial Ports, RS-232, RS-422

Options

or RS-485

•Discounts Available

• Address Selectable

•For Models 50, 60, 80

• Selectable & Shareable Interrupts

1-800-553-1170
ra QUA TECH

1-800-553-1170
QUA TECH

I

tr

478 E. Exchange St., Akron, OH 44304
TEL: (216) 434-3154 FAX: (216) 434-1409
TLX: 5101012726

Circle 216 on Reader Service Card

1.29*. . . 3.50" BASF , ...„ -.
---,-- 2g3.59
.35
. . .
. 5.25" BASF NoLogo Diskettes
7 --

.49 ...

with Tyvek sleeves, labels 8. w/p
5.25" BASF SS/DD/48 TPI Diskettes
'in BASF . lastic libra box

lkilaslhuia .
OS- DD

SYNTHESIZER

3.29

MODELS 50, 60, 80

5.25" DS/HD

• LPT1, LPT2, LPT3
•For IBM PC/XT/AT and compatibles
•Generates user-definable signal
•Up to 2000 points per envelope

350" DS/DD

. 84

1.26

$795.00
1-800-553-1170

All 5.25" color diskettes in T vek sleeves, labels 8. W.

BULK DISKETTES
Quantity Discounts Available

p

DS -HO

.29 .... 5.25" No- Logo Diskettes . . . . .
59
1.06 ... 350" No- Logo Diskettes . . . 2MB 2.99

All 525" bulk diskettes include sleeves, labels& w/p tabs

mi xei i

MD- 25- MP

MO- 21111

65*

11
rbatirn

9

MI320

RIBBONS

MD-2HO

1.52

FUJI
RAINBOW
M RD ISKETTES

STORAGE

1-801-255-0080

FAX- 801-572-3327

11 DISKCOTECH

DISKCO TECHNOLOGIES, INC.
213 Cottage Avenue
P.O. Box 1339
Sandy, Utah 84091
316
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1-800-553-1170
QUA TECH
iNconpoRATEo

478 E. Exchange St., Akron, OH 44304
TEL: ( 216) 434-3154 FAX: (216) 434-1409
TLX: 5101012726

Circle 215 on Reader Service Card

FRAME GRABBERS

MF 20D

1.52

TERMS: No surchage on VISA, Mastercard or AMEX. COD only add
53 00. Prepaid orders deduct 2% cash discount. PO's accepted from
recognized institutions and corporations on Net 30. Bank draft. 1/1 or
L/C acceptable Shipping: $4/100 or fewer disks. Reduced
shipping charges on larger quantities. Price quoted for case ( 100
disks) quantities less than acase add 5%. ( Min order $25.00)
WE BEAT ANY PRICE!
Toll Free Order Line:
Information Line

1-800-523-9681

CILIA TECH

1.49

Please, call for information -

TLX-9102404712

• OEM Pricing Available

Circle 214 on Reader Service Card

ME- 250

525 -DS/HD 3so osos

1.25

• Optional Serial Port

çl

478 E. Exchange Sr. Akron, OH 44304
(216) 434-3154
TLX 5101012726

1.19* 1.52

525135 ,00

SONY. 5
- -, j) --- 75
-

PS/2

*. 84

350" Nashua Diskettes . . . 2MB

.39

Jade

PARALLEL PORT
FOR

COLOR DISKETTES

W

Circle 217 on Reader Service Card

Maroon color disks in plas

525" DS/DD

DS -DO

478 E. Exchange St., Akron, OH 44304
TEL: (216) 434-3154 FAX (216) 434-1409
TLX: 5101012726

DS -HD

5.25" Nashua Diskettes . . . .

1.24 ....

o

WAVEFORM

F
uR
bE
ra
Ery
PI
B
ao
st
xi
c

Quantity Discounts Available

.49

Communications Board

•Four Independent RS-232 Ports

iF

R
.F
ORDEEEX / 25

SERIAL/PARALLEL

COMMUNICATION BOARD

12.50
9.25

Quantity Discounts Available

.59 ....

MULTI-CHANNEL
PS/2

PRICE

PRICE

with
frame

without
frame

MODEL

RESOLUTION

grab

grab

HRT
HRT
HRT
HRT

256
256
512
512

495
795

NA
NA
NA
1495

256-4
256-8
512-8
512-24

a256
a256
x512
x512

o4
a8
x8
x24

995

1995

CALL FOR DIFFERENT MODELS
IBM PC/XT/AT COMPATIBLE
DIGITALIZE IN REAL TIME
COMPOSITE VIDEO IN
24 BIT ROB OUT except model HRT 256-4
16 level gray scale out
SOFTWARE LIBRARY OF IMAGE ANALYSIS ROUTINES
FREE SOFTWARE UPGRADES TO REGISTERED OWNERS
6ULL CREDIT ON UPGRADE PURCHASE IN FIRST YEAR
RETURN OLD BOARD AND JUST PAY DIFFERENCE
INPUT DEVICES loptionall
Microsoft Mouse ( bus or serial)
Bit Pad Pius by Summagraphics

H
PHONE 416-497-6493

$ 99
$ 359

HIGH RES TECHNOLOGIES
RT L
PE
°WON
.B
ISOT
X7 ,
6N.Y. 14092

9-TRACK MAG. TAPE SUBSYSTEM*
FOR THE IBM PC/XT/AT AND...

For information interchange backup and archival storage.
Al( Systems offers a9-Irack. IBM lormat.compabble
sF" rnagnetoc lape subsystem tor the IBM PC. leaturing•
• MA format 1600 3200 •nd BOO col.
• Sottmre for PC- DOS. MS-DOS, XENIX.
• AI» for ATBT, DEC, VAX,
VIBE. S-100, RS-232.
IEEE 48(5.
1,...,4, ..srrewner
aro,, phone or II« lof ebenutan

AKElystems
20741 manna Sr
Cneuremnis Cu (0311
V,V,

Km

FAX 416-497•1988

Circle 121 on Reader Service Card

Circle 15 on Reader Service Card

PS/2
PS/2
PS/2
PS/2
PS/2
PS/2

model 30,20 meg
model 5020 meg
model 6040 meg
model 60'71 meg
model 8040 meg
model 80 ,115 meg
Call for other models

LO

1775
2595
3395
4100
4595
6295

LEADE
LAP-TOP
Compaq SIT 286-20
SLT 286-40
Toshiba T1000
71200F
T1200HB
T3200-40 Meg
T5100
Zenith Supersport
286-20 Meg
286-40 Meg
8088-20 Meg
Epson LT
NEC EL w/case
Mitsubishi 286-20

Macintosh

WE STOCK

2849
4249
2295
3595
5195

Paradise VGA+
285
Vega VGA ,,, 279

dBase IV

455

VVordperfect

239

Aldus Pagemaker

450

Everex EVGA

265

Ventura Publisher

475

Everex EGA

159

Clipper

415

Tatung 16 bit . .

275

Quatro

145

FAX MACHINES

MONITORS
575

Nec Multisync Plus
875
Nec Multisync XL19"2095
Samsung EGP
Goldstar VGA

335
375

Sharp FO 220

950

Sharp FO 420

1195

Canon

Call

Minolta

Call

Brother
Richo

Call
Call

AST 386 40 Meg

3495

AST 286 model 80
AST 286 model 120

1595
Call

AST 286 model 140

2595

CARD & MONITOR EXTRA

PC MOUSE
MICROSOFT MICE
LOGITECH
MITSUBISHI

PRINTERS

NOVELL
Authorized
Dealer
Intel
Coprocessors
8087-3
81)87-2
80287-6
80287-10
80387-16
80387-20
80387-25

EPSON
LX-800/LQ-500
LQ-850/1050

HP Laser II
195/315

HP Desk Jet

535/735

Panasonic 4450

OKIDATA
320/321

335/460

393/391

460/635

321-SL/341-SL
351-SX 350 CPS

IRVVIN & ARCHIVE
TAPE BACK
TAXAN
MAGNOVOX

LASER PRINTERS

BROTHER
1709-9 PIN

425

1724-24 PIN

595

675
1549
1895

Nec LC 890

3295

PageLaser 12

$UM

MODEMS

485/595
945

1695

Brother HL8

TOSHIBA
105
145
175
285
485
549
695

Call!

ASÍ

AMDEK
HAYES
SAMSUNG
CALCOMP

SOFTWARE SPECIALS

BOAR3S

Nec Multisync Il

Call
Call
769
1395
2395
3495
4595
3195
3695
Call
Call
1295
2595

PRINCETON GRAPHICS
SONY
ACER
HOUSTON INSTRUMENTS

TOSHIBA
NEC
VVYSE
HITACHI

CITIZEN
OKIDATA
EVEREX
GOLD STAR

Everex
Step 386-20 MHz & 16 MHz & 25 MHz
256K cache of very high speed RAM
2Meg RAM, expandable to 16 Meg
S/P, C/C
Enhanced keyboard
1.2 MB floppy
DOS/BASIC
Everex 1800 Available

SIN

3595
6295
2195
7495
5195
4095

Mac-SE/20 Meg
Mac- 11/40 Me
Mac-SE12 Dr,ve
Call for 60 aril 100 Meg
Lazer NT
Lazer NTX

Step 286 - 12 & 16 MHz & 20 MHz
1Meg RAM
Set up utility in ROM
Call! for
SIP, C/C
Enhanced keyboard
your
1.2 MB floppy
configuration
DOS/BASIC

PR!

compAa
386 S 40 meg
386 130 meg/20 MHz
286 40 meg
386 110 meg/25 MHz
386 60 meg/20 MHz
Portable III 4C meg/12 MHz
CARD & MONITOR EXTRA
Call for other models

Everex

Everex 1200 lnt
Everex 2400 Int

89
149

Hayes 1200 B

275

More in Stock

Call

WE ACCEPT LC, CASHIER CHECKS, MONEY ORDERS, VISA, MC, AmEx
3% charge on VISA, MC & 5% on American Express

EXPORTS
Available

COMPUTERLANE

HOURS:
M- S 9-6
CORPORATE ACCOUNTS WELCOME
CALL FOR VOLUME DISCOUNTS
CONSULTANTS CALL FOR PRICING
Circle 67 on Reader Service Card

22107 ROSCOE BLVD

1-800-526-3482

(
Outside CA)
CANOGA PARK
/ BLOCK W OF TOPANGA
(
818) 884-8644 (In CA)
CA 91304
(818) 88443253 (FAX) ..ompaq is aRegistered Trademark of Compaq
12

,

Prices subject to change without notice

IBM is aRegistered Trademark of International Business Machines
mARCH 1989 • BYTE
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Circle 272 on Reader Service Card (DEALERS: 273)

PROGRAMMERS

ynamic
lectronics

PUT ONE UNIT
ON YOUR DESK TODAY!

Presto!

XELTE1Z

•

A Link to

SIMMS

Mainframe

Graphics

CALL FOR PRICES

ULTIMATE PROGRAMMING & TESTING
SOLUTION FOR EPROM, PAL, BIPOLAR.
8748 & 8751 SERIES, IC & MEMORY.

UNIPRO — Only $545 Complete
Optional 4-socket ADAPTOR
for multiple EPROM programming --- SW;

INTEL
8087

DRAMS
64K

SIMMS
256 X8

80287

256K

X9

80387

4464

1Meg X8

80387SX

1Meg

1MegX 9

80C287A

Find out how our whole family of
EMUTEK graphics terminal emulation
software makes good sense for the work you

do.

Call today 1,t. tn.re intrmation.

Phone 714-855-0411
Fax: 714-855-8504

FTC DATA
SYSTEMS
(214) 995-3900
(800) 962-3900 (800) 972-3900 (Calif.)
10801 Dale St., Suite MZ

23522 COMMERCE CENTER DR. AL
IIII.LS, CA 92653, USA

Stanton, CA 90680

Circle 93 on Reader Service Card

Circle 103 on Reader Service Card
9-TRACK TAPE SYSTEMS!

Cross-32
Meta Assembler
EPROM PROGRAMMERS —
(1,4,8,16 Socket gang programmers)

•-

FROM
$160

Table based macro crossassembler using
manufacturer's assembly mnemonics.

Includes manual and MS-DOS assembler di
with tables for all of the following processor,
1802
6801
680X0
8048
TMS320

XELTEK

tFi

64180
6805
80X86
8051
TMS370

65CO2
65816
6809
68HCI I
COP400 COP800
8085
8096
Z8/Z80 ... MORE

OVERLAND DATA IS THE EXPERT when it
comes to connecting your PC to the mainframe
and mini computer world.

Users can create tables for other processors ,
Generates listing, symbol table and binar.
Intel, or Motorola hexcode.
High-speed, dedicated PROGRAMMERS
for PAL, BIPOLAR, 8748 Series, and
8751 Series, and IC & MEMORY
TESTERs are also available.

Free worldwide airmail shipping & handling
Check, MO, VISA or MC: US$199 or C6152.-:' ,
Universal CrossAssemblers
POB 384, Bedford, NS
Canada B4A 2X3
(902) 864-1873

Ask for PAL DESIGNING S/W
1. PALASM (MMI) 2. PLDesigner (MINC)
3. ORCAD PLD

Overland Data Inc.

5620 Kearny Mesa Rd. • San Diego, CA 92111
Tel: (619) 571-5555 • FAX: ( 619) 571-0982

Circle 260 on Reader Service Card

Circle 194 on Reader Service Card

JB UNIVERSAL COMPUTER INTERFACE
RS232 ADAPTER TO JB-BUS
$ 149
CENTRONICS ADAPTER TO JB-BUS
$99
The JB universal interface cards can be connected externally to
just about any computer with a standard interface Affordable and
portable data acquisition. monitoring 8 control
JBA08-16 Analog input, 16 ch. 8- Ms. gain 1, 10, 100
JBDI06a Digital 110. 32 TTL inputs, 32 TTL outputs
JBBAT
Battery opten, great tor laptop computers

$ 149
$99
$99

PC COMPATIBLE INTERFACE CARDS
Fitgh Intensit>

-- from S''

,

EPROM ERASERS

OEM, DEALER INQUIRY WELCOME

XELTEK
473 SAPENA COURT, UNIT 24
SANTA CLARA, CA 95054
TEL.(408) 727-6995

FAX: (
408) 727-6996

ORDER TOLL FREE
1-800-541-1975
VISA, MASTER, AMEX ACCEPTED
318
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DIGITAL OSCILLOSCOPE SYSTEM

$99

.508-1 card 8 DIG-OSC-8 Software
Analog input
-8
resolution
save waveform to disk
•10K sampler/sec.
High input impedance
•0-5V range

DAS 12
'8 hiZ. 12.ixt

(
Ile PM* alb Feenavy al. tisis
$ 249
SE Analog input channels
'GAIN of 1, 10. 100
'Full Scale. 01- 10V, 5V. 500mV, 5OrrM
"25uS comersen
'software to simulate 8 channel DAM. data logger, plot data
'7 TTL 1/0, trigger sampling or control external devices

DAS8F

$199
'high speed ( 1.5uS conversion) 8bit data acquisition system
'8 hiZ, S.E. Input channels, GAIN of 1, 10, 100. 0-5V Full Scai•
•optional 8bit analog output. add 150
Prices. amtabilrty and specittcations are sutaera to change

JB COMPU-TRONIX
3816 N. Wadsworth Blvd.
Wheat Ridge, CO 80033

(303) 425-9586
Call tor FREE CATALOG

•PC/XT/AT/386/PS2/compatlles
•800, 1600, 3200. 6250 BPI
•Free tutorial on tape systems
•EBCDIC/ASCU conversion
•IBM & ANSI labeled tapes
•DOS. XENIX, UNIX, PICK
•Highest quality customer service
•Stock full range of tape drives
•Network backup and More!

accept MCNISA Ardor

Circle 137 on Reader Service Card

8051 SIMulator
$99

for the IBM PC/XT/AT

The 8051SIM sotware package assists in the
debug of 8051 family programs. A screen
oriented, menu command driven program.
8051SIM speeds development by allowing
program execution and debug without a
target system. A great learning tool as well.

8031DryICE $ 199
Dry ICE is adebugger/emulator that supports
the development of hardware and software
using the 8031 rnicrocontroller. The DryICE
provides powerful functions to assist in the
integration, debug, and test phase. Hardware
connects between your target 8031 IC socket
and CRT terminal or PC COM port.

IfE

HiTech Equipment Corporawy,
9400 Activity Road
San Diego, CA 92126

(619)566-1892

Circle 120 on Reader Service Card

CALL (800) 654-7762 FOR TIE LOWEST PRICE CUSTOM CONFIGURATIONS
CAT 386 SYSTEM

BASE

•12" Amber Mondor
with Graphics Interface Card
•12Meg Floppy Drive
(expandable to 8Meg)
•1Meg of Memory
•Parallel, Serial 8Clock
•70 Meg Hard Drive

600

CA
SYSTEM
•25641 (Opt 640K) • 150 Watt Ppwer
Supply • AT Style Keyboard 8Case
•477 or 8MHZ Keyboard Selectable
•FOC
•8087 Socket • 360K Floppy Drive
•1Year Warranty

11181011111
11•11Wee»

20MHz

$39900#

$

OPTION A
12" Mono Amber Monitor
Graphics Card w/par port

OPTION B
640 o200 Color Monitor
Graphics Card w/par pon

OPTION C
12 ' Mono Amber Monitor
Graphics Card wipar pon
20 Meg Hard Drive

151911

169681

178118,

CAT 286-10

113 NORTON SI.

1211e

MOTP.

BASE SYSTEM
•512K Exp to 1MEG • 200 Wan Power
Supply • AT Style Keyboard
•Western Digital Controller • 12Meg
Floppy • Legal Bics w/rnanuals • Systems
Documentation • 1yr war .• Clock/Calc
•tokuiz OTK Motherboard

I
I
i111111 1!!!!

$79900 4cfr'O'l

2495 00

,
r20

OPTION CAT

OPTION A AT
12" Mono Amber Monitor
Graphics Card w/par port

Graphics Card wiper port

12" Mono Amber Monitor
Graphics Card w/par por
40 Meg Hard Dove

0949"

11096m

$139900

640

Color
N B

M

onitor

FOR WHOLESALE PRICING WITH RETAIL SERVICE CALL 800) 654-7762
IntelCOPROCESSORS
If Your PC
Uses the Intel

8088
8088 or 8086
8086
80286
80286
80286
80386
80386
80386
386SX

ALL KINDS

Running et..

Then You
Need Intel

MEADS
Pdc•

5MHz or less
8MHz or less
10MHz or less
6-8MHz
8-12MHz
10MH; or more
16MH; .
20MH!
25MHz
16MFFz

8087
8087-2
8087-1
80287
80287-8
80287-10
80387-16
80387-20
80387-25
80387-SX

97"
143"
209"
159"
229"
259"
387"
549"
669 0°
429° 0

MODEMS BY -

-#
12"
12"
14"
14"

COMPLETE KITS
ST125 20Meg 40 Mil '
h Ht 31
2 "Drive only
/
ST225 20Meg w/cont. & Cables
ST238 30Meg w/cont. & Cables
ST251 40Meg Y2 HT 40 Mil 1N/software
ST251-1 40Meg, 28 Mil Sec
ST277R 60MB 40 Mil 1/2 Ht
ST4026 20Meg Full Ht 40 Mil
ST4038 30Meg 40 Mil Full Ht
ST4053 40MB 28 Mil Full Ht
ST4096 80Meg Full HT whothvara
Fastrax Software

oft- Teeps
?tee usa
e 64K
100 NS
120 NS
150 NS
150 NS
120 NS
100 NS

4464
4464
4464
4164
4164
4164

VEREX—r

74 00
EV-923 EverCom 12 300/1200 bps Bitcom Software
EV-941 EverCom 24 2400 Baud Int. Sitcom Software 139° 0
199 00
EV-945 External 2400 Baud
For error correcting add $10.00
Hayes Compatible Major Manufacturers
5900
1200 Baud Internal w/Setware
9500
1200 Baud External fully Hayes Compatible
109 00
2400 Baud Internal 1
/ cprd w/software .
2
12900
2400 Baud External Fully Hayes Compatible
1Year Warranty

1252
1257
1464
1453

Seagate HARD DRIVES

RAM UPGRADES

41256
41256
41256
41256

256K
150 NS
120 NS
100 NS
80 NS

18"
17"
16"
2"
344
345

10"
11/ 1
1200
13"

1Meg.
1Meg o1 120 NS
1Meg x1 100 NS
1Meg o1 80 NS
Simm Modules
256 o8 120 NS
256 x9 80 NS .
256 x9 100 NS .
256 x9 120 NS .
1Meg o9 120 NS
1Meg x9 100 NS
1Meg x9 80 NS
1Meg o8 120 NS

27"

non
39 00

89"
149 00
119 00
109"
379"
399 00
499 00
339 00

CONTROLLERS BY

WESTERN DIGITAL
WX-1 8Bit 0/2 Sized for XT
WA-2 16 Bit Full Sized Hard/Floppy
WD-27X 8Bit RLL Vz Size
WAH 16 Bit Hard Drive Controller
RA2 16 Bit RLL Hard/Floppy for AT
MEAD Floppy Disk Controller for XT, controls 4drives
MEAD 1.2 Meg & 360K Controller for XT
Cable Set for Hard Drive Only

ACCESSORIES OF ALL KINDS

150 Watt Power Supply Direct PC Replacement
5400
200 Watt Power Supply Direct AT Replacement
79"
Everex Ram 3000 0-3 Meg.
.. 99"
Everex Ram Expansion for XT 0-384K ... 59"
No Slot Clock
.. 39 00

YOUR LOW PRICE LEADER

figeumemene

Amber w/Tilt & Swivel Base
Amber Flat Screen 720 x350
Color 640 x200, 16 colors
EGA 640 x350. 64 colors/.31

IBM CGAIVGA/PGA/EGA Multisync Compatible

79°'
99 00
239"
369 00
439 00

360K 0/2 Ht. PC Compatible — Mitsumi
1.2 Meg Mitsubishi Black Face
720K 31
/ "Drive w/5 1
2
4 "mounting
/
1.44 Meg 31
/ "Drive w/5 1/
2
4"mounting
360K Tandon TM100-2 Full Ht.
160K Tandon TM100-1 Full Ht

79 00
119° 0
89 0°
129 0°
159 00
29 0°
59 00
5"

TAPE BACKUPS BY

FLOPPY DRIVES FROM

MONITORS BY III

279 00
269"
299"
379"
439 00
489 00
279 0°
309°.
519.°
649 00
49 00

40MB Mini Cartridge 18MB/min XT
359«
40MB Mini Cartridge, 3.6MB/min, AT
359m
Spa
40MB Streaming Cassette. 5MB/min w/cont
60M8 Streaming Cassette, 5MB/min w/cont
649N
60MB Streaming 600A, 5MB/min w/Full cont
849«
125MB Streaming Cartridge, 5MB/min w/Full cont 1119 00
Excell 60 Model 60/80
999°'
Excel) 125 Model 60/80
.. 1269"
External Add 195"

69"
7900
89"
119 10
89 00
49 00

Liquidation * Closeouts * Discountinued Items * Overstocked
SAVE UP TO 90% OFF RETAIL — All New 90 Day Warranty**
MICROSOFT MOUSE

LETTER QUALITY PRINTER

/SIFT MONITOR

DAISYWHEEL PRINTER MANUFACTURED BY CITOH

REPEAT OF ASELLOUT

Why pay $1149 ¡or aGM

STARWRITERT" F-10

When our 40 cps lefter quality daisywheel
printer from the same manufacturer is only

$399 0.9

‘'n

STANDARD FEATURES

OPTIONS
•6II Serial Cable
•Bidirectional Tractor
•Cut Sheet Feeder
•Serial to Parallel Converter

S 1900
14900
199"
99 0

•40 CPS • Accepts Paper to 15 inches • Form
Length and Pitch Set from Conrol Panel
•Industry compatible ribbon, printwheels and
control commands • RS232 Serial Interface

•In Port with Bus Interface
•Fully IBM Compatible (of course)
•Includes Showpartners and Paint Brush
List $199

Attached to CRT face and
keyboard, Static Buster
works just like asponge,
dissipating static at arated 20,000 volts in less
than two seconds.

s79oo
TEAC

AT STYLE IXT CASE

STATIC
BUSTER

Mead

360K Floppy Drive
sc.:,;111111),

49"

Mead

19«

800-654-7762
SALES: 7a.m.-6 p.m. PST

702-294-0204

•2Bay Standard AT Style Case
•Keylock Power and Hard Drive LED's
ust 9908
Mead 29"

WE ALSO PURCHASE
EXCESS INVENTORY—

CUSTOMER SERVICE / ORDER STATUS.

FAX LIST

•360K White Faceplate • 1/2 HT / 55BV
Lls1 1990,
mete 74 11

MEAD

COMPUTER .

9am-4p.m. PST

FAX 702-294-1168

fr.rnar. re %petered wee Orr resercre Cos
Prees Seer ro Criançe
All Products 90 Day Warranty untess stated othenese

Circle 161 on Reader Service Card

1000 Nevada Hwy. • Unit 101 • Boulder City, NV 89005

FREE TILT
SWW1L
- TASE

elal&..all
n

•14° Flat Screen • Paper White Phosphorus
•TTL Monochrome F. RGB Composite Interface

List $199

Mead

$109 00

MORE
LIQUIDATIONS
MicroSoft DOS 3.21 w/GW Basic
Intel 2764A
NEC V-20-8Mlu .
2nd Serial Chip Upgrade
10 Meg with Controller

59°.
300
500
goa
179 00

NO SURCHARGE FOR MC/VISO
TERMS:
MC • VISA • COD • CASH
Parchase Orders Porn Oualilled Firms
Personal Checks • AE add Oh
203
4 Restocking Fee on NoADelectIre Returns
/

SNIPPING:

6fkl UPS

MARCH 1989 • BYT
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Circle 301 on Reader Service Card

Emergency
Power!
Even a "small" brownout can wipe
your valuable data clean. Voltage
spikes can burn out an entire CPU.
Protect your equipment and data
with a low-cost battery backup
system.

16- BIT RESOLUTION
ANALOG- TO- DIGITAL
CONVERTER
12,000 SAMPLES/SEC
for IBM PC, XT & AT
SINGLE PIECE PRICE
$475
We manufacture a broad line
of data acquisition and control
hardware and software for Apple
and IBM computers.
Call for quotes on custom
hardware or complete systems.

LAWSON LABS, INC.
5700 RAIBE ROAD
COLUMBIA FALLS, MT 59912
800 321 5355 or 406 387 5355

PAL/EPROM PROGRAMMER for PC
VERSION 2of Software and Hardware
NS. Ti. Mara, Cypress, Ricoh/
PAL.

EPLD (UV

erinable). polarity. and RA types
•Functions Include: read. none.
verify. protect. edd print, and
file toad and save of program.
•2716-27512 EPROM,.
•Functions Include read. tune,

Battery Back-up Power System
— Spike and Surge Protection

1.4127100
$1299

0627200
$1899

•24 Channel mode yid, SIC/alumni • 6Channel mode with 16K/channel
•Internal Rues from 200MHstLArr200) or 100MHz(L421100) 0230 H,
•External Clock from DC to 50 MX. • 16 Level Tnggenng Sequence
•Threshold Voltage Level at TTL, ECL or . 8V o • 14V variable • Dua
'
,Imlay

Timing Diagram or Sute List • Save/Load Data end Setup Info

Circle 147 on Reader Service Card

Communications
Analyzer
:RS232
Device
COMI:
RS-232
Devi, i

$499 9$
Now you can exchange data files between
your IBM PC and any mainframe or minicomputer using IBM compatible 1600 or 6251 1
BPI 9-Track tape. System can also be used for
disk backup. Transfer rate is up to 4
megabytes per minute on PCs and compatibles. Subsystems include 7" or 10 1
/"
2
streaming tape drive, tape coupler card and
DOS compatible software. For more information, call us today!

PURLSTRR*

9621 lrondale Ave., Chatsworth, CA 91311
Telephone: 1818) 882-5822

Circle 212 on Reader Service Card

TOLL FREE

L

$2 990°
traconext
?'-ae)d

1154

800-648-2626

(NY State 800-832-1446 Ext. 242)

SCOPE

ELECTRONICS
260 Motor Pkwy, Hauppauge, NY 11788
ASK FOR FREE CATALOG Morey orders, checks
accepted Please add 515 CO per item shipping and
handling NYS residents add appropriate sales tax
320
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-Monitors and stores to disk RS23
async data in real time
-Dual line DCE over DTE tormat
-Perform action on any data pattern
-Interactive mode
-Fully configurable, includes cable ,
-For IBM/PC/XT/AT or compatibles

111111!!
RIM•1•1•111

DATA ACQUISITION
ALL needs! ANY computer!

SEAGATE

• PC Software Included
• Serial, Modem, & Bus

ST- 225
$ 255.00
with controller and cable
ST- 238
$ 265.00
with controller and cable
325.00

ST- 251-1

$ 420.00

ST- 125
S 289.00
with controller and cable
ST- 138
$ 359.00
with controller and cable

A.N.

$395.00
demo $/
0

Circle 197 on Reader Service Card

HARD DRIVE SALE

ST- 251

Palladian
Technologies
Incorporated

1 - 800-537-5046 ( 301)576-0575

Wholesale & Retail, Inc.

1320 South Dixie Hwy. Suite 256
Miami, Fla 33146
Phone: 13051 284-0827
Fax: 13051 284-0831

Circle 20 on Reader Service Card

MEASURMENT TO GO

Model LC-1800

.111.

200/100 MHz LOGIC ANALYZER for PC

450-watt, 120V power system for up to
2hrs ( at 80 watt) conthuous use during a
complete black-out.

1800 watt power output. Isobare spike
and noise protection.

drift alp

vnify. blank check. 111/10
editn ASCII. HE)1. or Duisnal
•INTEL Hex and Motorola S'
Record file support.

(201)994 - 6669

9-Track Tape Subsystem
for the IBM PC/XT/AT

Line Stabilizer —
Voltage Regulation
and Surge Suppression

-••••111

•lEDEC filet supported

pnk Computer Graphics, Inc.
Sparrow Dr, bvIngston, NJ 07039

Circle 146 on Reader Service Card

Model BC-450

1
475

•Programs 20 and 24 pm MMI.

ri

• Stand Alone Ability
• Laptop & Handheld
• PC

daria•....

& MAC

Cards

• Inexpensive
• OEM & VAR
• RTU's

Call for FREE DEMO DISK!
,r) portable and battery backed up
,is wet as PC compatible modular systems

Call for applications info: (
201) 299-161S
P O. Box 246; Morris Plains, NJ 07950

M

o
le:Le

Circle 96 on Reader Service card

Opto -Mechanical

1200 Baud Modem

ouse29

M

•Jade 10 MHz Turbo XT
$398
640K Motherboard w/256K RAM
Floppy Disk Controller
140 Watt Power Supply
101 Enhanced Keyboard
Monochrome Graphics System '698
640K RAM, 360K Disk Chive
Printer Port, Amdek 310A Monitor
30 MB Hard Disk System ... add '298
CGA Color System .... ... add ' 188
EGA Color System
add '398
VGA Color System ....
add ' 568
Jade 12 MHz Turbo 286 _____$898
1MB Motherboard w/512K RAM
200 Watt Power Supply
Clock/Calendar
Enhanced 101 Keyboard
•
Mono Graphics System ______ '1098
1.2 MB Floppy Drive & Controller
Printer Port, Amdek 310A Monitor
add '438
40 MB Hard Disk System
12 MHz, 1MB of RAM
add'148
Jade 20 MHz Turbo 386 ______ $1998
1MB of RAM on Motheéboard
1:1 Interleave FDD/HD Controller
2Serial, 1Parallel, Clock Calendar
101 Enhanced Keyboard

[

40 MB Mono Graphics System$2388
1.2 MB Floppy Disk Drive
40 MB Hard Disk Drive
Amdek 310A Monitor
Disk Drives
360K half height
868
360K full height
' 118
TEAC 55 BV
$78
1.2 MB for AT
31
/"720K
2
'88
31
/"1.44 MB
2
$ 118
51
/"ext. 360K for PS/2
4
'218
51
/"ext. 1.2 MB for PS/2
4
:258
51
/"ext. for LapTop
4
$298

Hard Disk Drives
10 MB w/controller
$ 198
$ 268
20 MB w/controller
30 MB w/controller
$ 288
40 MB w/controller
$398
40 MB for AT
$
338
ST 125 20 MB
$
248
ST 138 30 MB
'
298
ST 251 40 MB
$
368
ST 251-1 40 MB
'448
ST 4096 80 MB
'568
Tape Back-up
CMS Jumbo 40 MB XT/AT
XT/AT Kit External
PS/2 Internal Kit
PS/2 External Kit

Modem $48

Monitors
Amdek 310A amber
'98
Amdek 410A amber
' 118
14" amber flat screen
' 128
RGB 640 X 240 color '258
EGA 640 x350 color
'378
VGA 800 x560
$488
NEC MultiSync GS
' 188
NEC MultiSync II
'588
NEC MultiSync Plus
8888
Mutsubishi Diamond Scan
$498
Zenith 1490 flat screen
'618
Sony 800 x600 Multi Scan
$488
Keyboards
84 Key AT- style
101 Key enhanced

'68

Printers
EPSON LX-800 9PIN
EPSON FX-850
EPSON FX-1050
EPSON EX-800

' 188
Call
Call
Call

EPSON
EPSON
EPSON
EPSON
EPSON

'299
Call
Call
Call
Call

LQ-500 24 PIN
LQ-850
LQ-950
LQ-1050
DFX-5000

Okidata 320
Okidata 321
Okidata 390
Okidata 391
Okidata 393

'348
8498
'498
$648
'948

Citizen 120D
Citizen 180D

' 158
' 168

NEC P2200
NEC P5200
NEC P5300

'358
'528
'698

Diconix 150 Portable

'308

Daisywheel Printer

1

40 CPS Parallel and serial

248

Hewlett Packard DeskJet
DeskJet
'698
'98
128K PDP Desk RAM
EPSON emulation cartridge '68
TMS RM/HELV Soft Font
Ink cartridge
$ 19
Hewlett Packard LaserJet
LaserJet II
LaserJet IID

Call
Call

25 in One Font Cartridge
'398
4MB card w/0 memory ' 188
1MB memory card
'348
2MB memory card
'648
4MB memory card
' 1148
Toner cartridge $98

'298
'128
'128

Terminals
WYSE model 30
WYSE model 50
WYSE model 85

'288
'368
'438

Joystick
Kraft 3button Joystick
Dual Game Port
Plotter
Roland DXY 885
Houston Intruments
Hewlett Packard all models
Scanner
Complete Hand Scanner
Logitech Scan Man
Diamond Flower 3000
Hewlett Packard ScanJet
Digitizers
Summa Sketch 12 x12

$ 19
$ 19

'898
Call
Call

$ 178
'
248
'198
Call

,378
".
., ºagoop

Mouse

$29

Opto-mechanical

with Software
LogiTech
Log iMouse Bus
LogiMouse Serial
LogiMouse Hi-rez

$
78
$ 78
$88

Mouse Systems
PC Mouse with Paint

$ 88

Microsoft
Mouse w/Paintbrush
Mouse w/CAD
Mouse w/Window

Call
Call

Intel
8087 $98
80287-10
8087-2
$ 143
80387-SX
8087-1
$ 198
80387-16
30387-20
80287-6 $ 158
80287-8 ... $228
80387-25
Above board PC 64K
Above board 286 512K
In board 386
Cables
6' printer
10' printer
25' printer
9' serial
25' serial
50' serial
100' serial
Keyboard extender
Monitor extender
Printer extender

$268
$398
$398
$478
$598
$268
$468
11098
'
12
' 18
$28
$ 18
$28
$38
$58
$ 12
$ 16
$ 16

Boards
Monographics w/Parallel
$48
848
Color Graphics w/Parallel
EGA card
$ 158
VGA card
$268
AST EGA Par/Ser/Clock
8188
Dual game port
819
XT I/O Par/Ser/Clk/Game
$58
AT I/0 Par/Ser/Game $58
360/720K 1.2/1.44 MB FDC
AT FDD/HD controller
$ 128
XT Hard Disk controller
$58
AST SixPak Plus
$ 118
AST XFormer
$578
Paradise auto EGA 350
$ 168
Paradise VGA+
8268
Paradise VGA. 16
'318
Surge Protector

Complete
Complete
Complete
Complete
Complete

PC
Hand Scanner
' 178
FAX 4800
'298
FAX 9600
'458
Answering Machine
,248

Switch Boxes
Parallel or Serial ( Specify)
2way AB
'
28
3way ABC
' 38
4way ABCD
'58
5way ABCDE'68
Crossover X
'68
AutoSwitch 3way
' 198
AutoSwitch 6way
'248
Modems
1200 internal w/software
'48
2400 internal w/software
$
98
1200 external
$ 88
2400 external
$ 158
2400 PS/2 internal
$ 198
Intel 2400B for PS/2
$278

S. L. Waber 6outlet
Isobar 4outlet
Isobar 8outlet
Isobar modem protector
Tripplite Battery Back-up
450 Watt UPS
750 Watt UPS
1200 Watt UPS
Tripplite Line Stabilizer
600 Watt LC
1200 Watt LC
1800 Watt LC

' 18
$48
$
68
'
24

'398
'498
'698

' 158
$ 188

Accessories
Kensington Master Piece $88
MicroSpeed PCTrac Ball
$78
Vertical CPU stand
$ 18
Keyboard drawer
$58
Monitor Tilt- n-Swivel
$ 18

4901 W. Rosecrans Ave. Box 5046

JADE COMPUTER

Hawthorne California 90251-5046

=

iis4

moo,co.

1

ill

e i
eg

California
Torrance. Santa Ana. Woodland Hills
Kearny Mesa. Sunnyvale
Texas
Addison. Houson
Georgia
Smyrna

Place orders and use our technical support toll free!
Continental U.S.A. 1-800-421-5500

Arizona
Phoenix

Not all items in stock at
our nine retail locations.

fuloC RO COMPU TER
MARKETING COUNCII

Circle 135 on Reader Service Card

Inside California 1-800-262-1710

Fax machine 1-213-675-2522/All others 1-213-973-7707
We accept checks, credit card or purchase
orders from qualified firms and institutions.
No surcharge on credit card orders. CA., TX.
GA. & AZ. residents add sales tax. Prices and

availability subject to change without notice.
Shipping and handling charges via UPS
ground 50/ib. UPS air $ 1 . 00/1b. Minimum
charge $4.00.
MARCH 1989 • BYTE
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EPROM PROGRAMMER
CROSS ASSEMBLERS

805118052
BASIC

MODEL
SX151

COMPILER!

RS232C OR STAND ALONE (all models), Communication protocol XMODEM. HEX, and
BIN Programs EEPROMS, 2716 - 27512 and
CMOS. Programs
adapter) 25XX, 27101
(and above). 68701. 68705. 68764 6. 8741 2.
8744. 8748 9, 8751 2. 8755. 87252. and
CMOS More available soon. Model SX151
$214 ( assembled with case). Other models
ire available from $49 (kit).

Surma
Ea.
Sa. Tune end Money
(»er 1000 Hardlo fir
Hardware and Software g
Items or Specal

compatible

Use,

Availibl. Neo

RS 232 IEEE 488 Network,
Stepping 6 Servo
Ruggedued PC s

$295.00

KORE, Inc.

Call Now! 603-469-3232

6910 Patterson S.E.
,Caledonia, MI 49316
J ( 616) 791-9333

for shipping

1989
90%

Motor Controls

68000/8/10. 8048/9. 8051/2, 8080/5. 8096. and
more soon

55

BA51C52TM

Runs on IBM-PC or compatible

PCs, $50 Z80. 1802, 6502, 6800/1/2/3/5/8/9/11,

ore

NEW

,terest to Techncal

MCS

Cross assemblers by PseudoCode for IBM-

VISA

FREE ,

Turn- key
PC Systems
Handbook

ri Binary Technology, Inc.

(
USA), plus $3.00 COD.

C1c. 5.0.0 • PO to. 67 • 14.00. Nv 03770 3:

Rani Mss 80286 8 80386
Laboratory Automation
MHZ AD
Dole Scopes to 200 MHZ
-I .-Speed Bus Maivers
Syntnesqers
Expanson Chasss
Much More
Call or write tor a FREE

Handbook today?

CyberResearchinc

N. Maven CT C6536
Fa. 203 186 5023 Tele. 9102501037

Circle 73 on Reader Service Card

TWIX COMPUTERIZED
CASH REGISTERS

DATA CONVERSION
SYSTEMS
9- Track Tape for your PC, AT,
PS/2, MAC, Sun
Read/ante data from near; ''. une: IBM.
DEC. HP. DG. or Honepsell
MS-DOS.
Unix. Xenix. MN:. and SunOS

51/
4"DS/DD 59e
31/
2"DS/DD 1.09

8; 51
/ ;31
4
2 "
/
Diskette converter
for your PC/XT/AT
third, • •;,
write
arid format diskettes from IBM Yostems 34. 36. 38.
X.S400. DEC. CMX, CP ,M. Disol.r.,nwr
many mom

111

Toll Free Houma tor application
assistance and convenient one
stop shopping at competitive
prices 100% Satisfaction
Guaranteed.

203-786-5151e .P 0 Bon 9565
900 AM to 500 PM E STI

Circle 142 on Reader Service Card

utloo, mar

A Plow

enables you to configure the
BEST products from ho world's
leading PC hardware and
software vendors into risk free
turn- key system solutions that
meet your needs

THE TWIX 3000 SERIES OF REGISTERS PROVIDE
THE FLEXIBILITY OF A COMPUTER OR TERMINAL
WITH THE LOOK AND FEEL OF A CASH REGISTER

LIFETIME WARRANTY
Price based on quantity of 300 in bulk
includes

Tyvek sleeves

and label kits

• 3010 "REGISTER HEAD"- REPLACES THE
KEYBOARD, MONITOR, AND PRINTER OF ANY IBM
SPAT COMPATIBLE COMPUTER

CMoincvroeTrescehn
= Systems

11

• 3040 "REGISTER TERMINAL" - TV 950 EMULATION
PLUS DRAWER, MONITOR AND SCANNER CONTROL
• 3070 "REGISTER COMPUTER" - STANDALONE IBM
COMPATIBLE WITH 20 OR 40 MB HARD DISK DRIVES

(415) 324-9114

ALL MODELS AVAILABLE WITH A VARIETY OF RECEIPT
PRINTERS, KEYBOARDS, MONITORS, CASH
DRAWERS, BAR CODE SCANNERS AND MAG STRIPE

TWIX INTERNATIONAL CORP.
4401 S BROADWAY, ENGLEWOOD, CO 80110
(303) 789-5333

Circle 259 on Reader Service Card

Circle I73 on Reader Service Card

Terminal Emulation

TEK 4105/4010
•Tektronix 4105
•Tektronix 4010/4014
•VT220, VT102
if.
•Picture files
•VGA and EGA suppor:
•High resolution hardcopy

DYNAMIC RAMS

A
4

VT220
•VT220, VT102 emulation
•File transfer
•132 column modes
•Color support
•Hot key

• • Diversified Computer Systems. Inc.

Sure
insured?

SAFEWARE® Insurance provide full
replacement of hardware, media and
purchased software. As little as $39/yr. cover
•Fire • Theft • Power Surges
•Earthquake • Water Damage • Auto Accident
For information or immediate coverage call

1-800-848-3469
In Ohio call 1-614-262-0559

3775 Ins Avenue, Suite 1B
Boulder, CO 80301 (303) 44T925 '
FAX 303-4471406

SIMM oioo $CALL
1MBIT loons $ 26.00
514256100ns
$32.00
41464 1
50ns $ 12.50
41256 12Ons
$10.50
41256 Isom
9.50
51258 oons $ 12.25
1/ 4164
15Ons
432:Er
•PROCESSORS

80387.25 25mHz
$53500
80387.20 20',, H/
$425.00
80387.18 rerrrHe $ 36500
80287.12 $ 30300
80287.10 ,0r-H: $245.00
80287.8
enViz
$21000
8087-1
On-Hz
mono
8087.2
Brnl,
$135.03
V-30
1.1-le
12.75
V.20
anomio
S8 5/15

The Insurance Agency Inc

Circle 225 on Reader Service Card

•E PROMS
27512
27C258
27258
27128.4
27C64A
2764

25005
250, s
250,
250.
286es
250 ,s

•8. RAMS

1 23 00
13 00
S 950
• 550
• 495
• 475
• 425
• 350
1995
It 50

I.C. EXPRESS
15358 Valley Blvd. City ut Industly,CA 91 746 lel 818 369 2688
IOU, FREE (8480Fn 86 PS
892T)

(800)

SAFE WARE,

Circle 88 on Reader Service Card

Circle 164 on Reader Service Card

R
8

9 (800) 882-0181

CALL KM CuPREN't MUSA...de DISCOUNTS
Pres... la csan INT.T.CaNINts• we 3, Press re .66.1 10 C.,.
41.11.1111•111 Or. SIO CO SIN., 6Nu., UPS around S5 DO enr ol . 1
ALL MERCHANDISE'S 100% GUARANTEED WITH PROMPT DEUVERT

Circle 126 on Reader Service Card

California Digital
17700 Figueroa Street • Carson, California 90248

Color Monitor

EGA

Better
Than

'219

,iltter111/11/110/1/M

Ideal for CAD/CAM and Desk Top publishing applications The Roland
CD/240 color monitor has a resolution of 720 pixels by 400/480 lines on a
.31rnin dot pitch 12" non-glare screen VGA specifications in text mode EGA
in graphic mode
California Digital has made a special purchase and is able to offer the
CD/240 EGA/VGA RGB color monitor for only $219
Full featured, 132 column. multrresolutirn video color adapter card available
for only $ 139 additional Comparable ca
package would retail for 51095

4195

Head Crank, Power Spikes or just poor disk maintenance...
Don't loose data because ycu didn't back up. The A11/40 is an
inexpensive way to save anc restore files in the event that your
data has been distroyed.
This 40 megabyte half height tape back is manufactured by North
Americas largest producer of data retrieval equipment.
No need to purchase aseparate tape controller... the ALL/40
attaches directly to your existing floppy die controller. Supplied
software allows your computer to back up any time Day or
Night. Corne back in the moming and 40 megabytes of ineplacable data has been stored on one Scotch DC/2000 data cassette
Back up entire hard disk, modified files only, or by file name. Loss
of data is inevitable but when you are backed up on an ALL/40 its
not acatastrophe.

er74--

_O

Compact disk is arelatively new medium for storage of read-only
digital data. One removable disk is capable of storing over 500
megabyte of data on adie the same size as an audio CD.
The CDR-3500 will install in aPC in the space of one 51
4 "drive.
/
Eclipse 2000 external system with controller and software, $519.
Other CD/ROIA Products Available, Sony. Arndek. Toshiba. Panasonic, NEC,
Chinon, ano Fujitsu.

Build Your Own

Computer

659

It«

laser Printer

CD-ROM

20" Analog Color

Eve( try gathenng a classroom of Wu.
dent; around a 12 inch monitor? This 20
inch analog ROB monttor is the ideal
solution High screen resolution of 1200
pines by 950 lines allow extra fine detail
without the dots looking like golf balls.
256 rotors and VGA compatible.
Super valid originally sold for over
$2000 Only 350 available

NEC/890

Nitachi

$35

49
39
35
99
89
79
65
63
57
119 109 105
149 139 135
89
85
79
119 109 105
109 105
99
109
99
89
119 115 109
49
59

31/
2" DISK DRIVES
SONY MP- 53W 720K/Byte
SONY MP- 73W, 2 Meg.
TEAC 35FN 720 K/lByte
TEAC 35HN/30, 2 Meg.
51
/ " form factor kit
4

129
159
129
159

8" DISK DRIVES
GUME 842 double sided
GUME 841 single sided
SHUGART 851R dbl sided
REMEX RFD4000 dbl. sided
OLIVETTI 851

MICROCOMPUTER
MARKETING COUNCIL
IIIVII111111 Mamie

125
149
119
149

119
call
115
145
20

189 179 175
119 109
99
319 309 299
189 179 165
189 179 165

8:00 AM to 5:00 PM
Pacific Time

Other Laser Printers Available
Hewlett Packard Laser II,8 pages per minute
OMS PS/8102Meg., 35 fonts, Postscript8 pus
Apple Laser Vintter II SE
Tesas Instruments 2115 Postscript15 pos.
NEC 890/X1 (new lot
1981)

11659
3879
1979
5426
call

AT Cas Only

_..
California_Digital has all the components needed to i.i., .ii ,..., •,...,... . i
A computer . airy as much computing power as you need now, and up grade
when the need anses. Here are some examples of components available.
seem la* Meth« board
989 Lépnechrorna care print« pert ..25
8slot 12 late baby AT laetharboarel ......221 IdonoGrapake ( roccuteal Pars« Pat -- Ks
Full sae eve diva AT c.a. -..35 Color Grapates cord .
Four art» x-.....
—25 EGA Color Mufti Ileaolution II ... ............ 159
101/102 AT/XT Gorman nap Keyboard .. 57 I/O cant, artel aparallel
15
200 war Al power supply . 59 I/O PLUS, Sar/Fsrl. clod., gain.
5$
Tam 3801t/Tane ask dries .. .... ....59 Olare I/0, crlak control, clock. pane

Finally an effordeble 2400 baud modern_ Arnencan manufactured, SupraModern 2400 features the Intel 89026/7 high rebablity chip set. Fully Hayes
compatible. supports " S" registers and all "AT' commands. Status lamps,
loudspeaker everything you would ever want in an RS-232 modern
Programmable non-volatile memory stores telephone numbers and ase, configuration. Compatible with Bell 103/212A and CCITT V.21 / V.22/V.22 bis
protocols. All this in acompact 41
2 by 61
/
2 inch metal enclosure. Only $ 139.
/

Digitizers
.2'259
The Saba Scanner inputs a printed paye ai less than three seconds OCR
software allows your computer to transfer printed pages into ASCII files or
directly to spreadsheets and word processing programs
Archival data, legal bnefs
No problem Singly inset the page into the Saba
and in seconds the document is digested into your computer and ready for
editing Lirmied quantities available Original price $ 1299 now only $359

L-inturrIni Digital offers over 100 different digitizers We have two which
.ippear to offer the best values. Both are 12" by 12", one thousand line per inch
iesolution, are supplied with four button cursor and stylus
The first digitizer is the Genius Tablet pnced at only $259 This is anew product
from KYE of Taiwan.
The other unit, pictured above, is the Puma Pro manufactured by Hitachi and
sarrantied for ten years. The Puma boast a 0015 ropeataborty only $359

0 95. 40 Megabyte Nerd Disk Kit
n
o«. u
Illfsehi 11 by 11

Forty megabyte internal hard
disk drive, controller and cables
all for only $397.
The kit includes the a 40 millisecond Miniscribe 3650 drive
and a half slot Western Digital
controller

One Two Ten
TEC501 1/2 height sgl.side
TANDON 101/4 full ht. 96 TPI.
FUJITSU 51
/ " half height
4
MITSUBISHI new 531 half ht.
MITSUBISHI 504A AT comp.
TEAC FD55BV half height
TEAC FD55FV 96 TPI, ha fht.
TEAC FD55GF for IBM AT
PANASONIC 455 Half Height
PANASONIC 475 12 Meg./96
Switching power supply
Dual enclosure for 51/
4 "drives

idiellfflar ' 3095
PC Magazine has chosen the NEC-890 best laser printer Of the
year. (Jan. 12, 1988), And its obvious why... the printer is Postscript, Hewlett Packard, and Apple compatible, and comes standard with three megabytes of memory. The 890 accepts data from
parallel, serial and Apple-Talk devices.
NEC has also incorporated 40 built-in fonts along with two paper
trays into this industrial quality laser printer.

The Hitachi 672/XD is afour color 11 by 17 ( B size) plotter with
superior accuracy and repeatability (. 3mm). The 672 accepts
HPGL 7475 commands and is both Centronics parallel and
RS232C compatible
The 672 plots at alast eight inches per second in axial direction
and eleven inches at an angle of 45 degrees. The plotter also
features a ser contained digitizing function that allows data to be
entered into your computer from ported graphs and blue prints
Four different color pens are supplied with the plotter but awide
variety of technical pens are available

Noath N/89
Computer

*in

Hard to believe, but we round a stash of brand new fully actor/
assembled Zenith/Heath Model H/89s These computers feature
64K/byte of remory. the Zttog Z-80 CPU and operate under
CP/M The urat incorporates a 12 inch green screen, three senal
ports and one 51
/ "disk drive
4
Zenith's onginal once was $ 1895. We have still 97 units evadable
for sale, while , upplies last we are offenng the H/89 at only $ 179
CP/M operating system available $24 95

S

Five Inch Winchester Disk Drives
Price does not include controller.

each

We*

SEAGATE 225 20 Meg. V2 Ht, 239
SEAGATE 23830 Meg. RLL
259
SEAGATE 251/151 M. 28mS. 459
SEAGATE 4096 96 M. 35mS. 659
MINISCRIBE 8425 25 M 65ms239
MINISCRIBE 3650 50M 61 ms. 419
MINISCRIBE 6085 90 meg.
795
MINISCRIBE 3053 25 ms. V: ht.459
FUJITSU 2242 55 M. 35m5. 1299
FUJITSU 2243 86 M. 35mS, 1695
RODIME RO 204E 53 Meg,
895
MAXTOR XT1140 140 Meg. 1595
MAXTOR XT2190 192 Meg. 1919
TOSHIBA MI(5670 M. 30mS, 1289
CONTROL DATA WREN "V"
call

229
249
445
639
227
399
779
439
1229
1619
859
1550
1875
1229

e

111

• Winchester Controllers for IBM/PC •
XEBEC 1220 with floppy controller 159
DTC 5150CX
119
OMTI 5527 RLL controller
99
ADAPTEC 2070 RLL controller
99
ADAPTEC 2372A 1/1 interleaf
159
WESTERN DIGITAL WD/1002WX2
89
WESTERN DIGITAL 1003WAH or WA2139
WESTERN DIGITAL 1007/WA2 ESDI 239
• SCSI/SASI Winchester Controllers •
XEBEC 1410A 51
4 "foot print
/
239
WESTERN DIGITAL 1002-05E 51
4 "
/
229
OMTI 20L
89
• Winchester Accessories •
Dual floppy enc. and powersupply
Winchester enclosure and supply
Switching power supply

59
139
49

TECHNICAL & CALIFORNIA

Every year since 1973, customers from virtually every nation in the free
World have chosen California Digital fo their data processing requirements.

(213) 217-0500

If its computer, California Digital has it.., complete minisystem or just one
mrochip. California Digital offers over 10,000 unique computer products.
Regardless of how specialized your data processing requirements .
California Digital is your one stop shopping solution.

(800) 421-5041

TOLL FREE ORDER LINE

Telefax • (213)217-1951

MARCH 1989 •
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FREE CATALOG

a

RS- 232C INTERFACE & MONITORING
EQUIPMENT CATALOG
WRITE or CALL for YOUR FREE
COMPREHENSIVE B B
ELECTRONICS CATALOG TODAY!
Pages and pages of photographs
and illustrated, descriptive feat
•••••eg.n.N.
for 851I s complete line of RS232 converters. RS-422 converters. current loop converters, adapters, break-out boxes. data switches, data splitters. short haul modems,
surge protectors, and much,
much more. Most products meet
FCC Part 15J Your RS- 232 needs
Order erect
for quaky, service and competitive
Ilia um.faciirsr
prices will be more than met by B&B
TOM • SAVE!
ELECTRONICS Manufacturer lo you. no middleman! Money- back guarantee! Same- day
shipment ,One year warranty on productsl
Technical support is available
Write For Your FREE Catalog Today!

Bea electronics
rA.AINg/FACTURING COMPANY

Spring Sale
The ultimate in diskette reliability durability and quality.

Safe
#00234

DSDO 481PI

#12597

DSDD 48TPI

SIMM

DYNAMIC RAM
in256Kx36 100 ns $750.00

SIMM ial
1Mx9
SIMM I 256Kx1
1Mbit.
imxi

ns
ns
ns
100 ns
60 ns
80
60
80

1MbIt
imxi
41256
2561<xl
41256
2561<xl
100 ns
51258 P) 256Kx1
100 ns
41256
256Kx 1 120 ns
41264 ( 4) 64Kx4 120 ns
EPROM
27C1000 128Kx8 200 ns
27C512
sitioai 200 ns
27256
32Kx8 150 ns
27128
16K08
250 ns
STATIC RAM
62256P-10 32Kx8 100 ns
6264P-12
8)(x13
120 ns
6116Ap-12 2K48 120 ns

425.00
150.00
36.50
27.99
14.95
12.75
13.25
11.75
14.50
$28.50
13.95
8.15
4.95

2.25

#12100

DSHD IBM PC/AT

1.39

3.15

3M 3.5" Micro Diskettes
Sale
#12042
#12513

DS 135TPI
HD 2.0 MG

Minimum:

Toll

50 disks.

Free:

Complete Uns

2E

$ 1.49
3.40

List
S 4.00
10.10

10 disks/box.

1-800-258-0028

FREE CATALOG
Ouakty Supplies For Your Computer

Foreign Inquiries Invited.

aï

Minunurn Order $25.00. S8e1: ( Continental USA)
54.00/100 disk.. Larger quantities shipped
F 0.B. Grand Rapids. MI. Inquire about terms to
we I- rated terms. Prices Subject to Change.

$20.50
9.75
5.50

Circle 168 on Reader Service Card

Circle 206 on Reader Service Card

SYSTEMS

INC.

Typewriter Interfaces
l
n ugs
o e w

Lwow reocerwmg•

27na in 8see
•Rrad,. pro
gram, cop.,

sn
rnp
ve Electronic
Video yper terl into Printers
• or

Available for Typewriter Models:

Adler: 1005.1005XL,1010,1011,1020,1030,1035C,1035
1040,310,315,320,325,805,810,825
Satellite II, Satellite Ill

Royal: 5005,5005XL,5010,5011,5020.5030,5035C.5035

475de

HD64180
MICROPROCESSORS

Software and hardware which

works with the IBM-PC for Z801
111/64180 development:
C-compiler, complete

WheelWriter 5, OuietWriter 7.

ecficerg:resiertIc
s
i
m n
cu
ol
âc
r
o
i
u
l
epellin g Checkers, and

E.110 Linwood Ave., Paramus,

NJ 07652

$995.00

Source/symbolic debugger

$195.00

Multitasking kernel

$395.00

111364180 serial driver

$150.00

Fast floating point package

$150.00

1340 Covell Blvd. Suite 101

Fax ( 916) 753-5141

Circle 155 on Reader Service Card
Erase or program EPROMs
all in one site
Erasogram-40' MultiProgrammer ./UV Eraser
• PC Based Menu Driven Software
• Supports 24, 28 .132- pm ( E)EPROMs
• EPROMs: 2716 up to 27513, plus 27010, 27011, 27C30i
•EEPROMs: 2816 - 28C256
•Fast Programming (2764 - 10 sec.) ( 27256 - 1 monotei
•8, 16 8 32- bit word programming

minute timer ( auto shut-oth
• Holds up to 30 chips
•UV indicator
•Safety interlock switch
• One year warranty
•100% U.S.A. made

$345. 00

enrara reharao data storage

R.S.2,21g any computer PC. XT. AI
.
PS/Z. Mae, etc
Supports \ WIN- Id/ XMODI-M CRC protocols le ASCII hle den
srapporl, illel ,P.40,41(‘ la. he. space. strar ght he• and hmary
heasunorapponwl • 8
baud rates to MAXI
SIday nugney.bag4. guarantee • Collates Itg & 32- ht data
,, grmi m e team lor tast updates • l.old Trotel ZIF
gne. year warranty I
parts and labor, • tiame day shgpment
tryhnnal support • UV erasers from $34
thoggaand• 01.1111red customers aura to the El` IS great value
pr“ rot 1.11A 111•111•1t 11131 • OrrIrdllble onvnunication. pro

Conned. a..

Call To Order

1-800-523-1565
FL 1-407-994-3520
FAX: 1-407-994-3615 • TELEX, 4998369 BYTE)'

,

fr1•• t11111,.111,• 1.1,1.1il• • ••,•1•11••

"Z80 Specialists"

(916) 753-3722

FAX (201) 445-4812

h,-.,d, support 074. and 87(5) wnes
as all
algonthrn rayomrnended hy the

SI 1 101)55 101( \ 1091 1\10 I.so0-225-2102

In Germany: 08131/1687

Circle 276 on Reader Service Card
2
/
1

" NINE TRACK TAPE
DRIVES FOR THE PC
The TDX 50 1
2 " 9-Track
/
tape subsystem is a
lightweight, heavy duty, highly reliable system 4e signed for office and field applications it is fully compatible with PC's, XTs, AT's aid 386s.
True Start/Stop Tape rime.
•NRZI/800 6, PE/1600 BPI Dual Density unit.
•Reel sizes up to 10.5 : nches.
•On the fly conversion from ASCII/EBCDIC.
•Disk to tape transfer speed of 2.0 Megabytes/minute.
•Image end tile based back-up.
•Quick Disconnect cable for mult-CPU applicaticrs.
•Utilizes one slot in your PC, XT. AT or 386.
•Direct Integration Into PAS-DOS.
Xenlx Driver available.
•Enter Mainframe Data directly Into Database
and Spreadsheet.
•MTBF: Greater than 8400 hours.
• 50 IPS,

DOS operation using familiar commards
Applications programs can be wr rue., with minimal
effort.
Price: $5100 includes all hardware. software, cables
and table top enclosure.
Please call Ronald M. Kramer at
800-835-3298 or 516-423-3232

BYTEK Corporation Instrument Systems

On/isle',

N.W. 77th Street
Bo. Raton. FL 33487
508

Circle 51 on Reader Service Card

$195.00

Incircuit Emulator

Davis, CA 95616
Tel. (201) 794-7303

Improved Lierara now prograrns over Ives,

13 I' MICROSYSTEMS

$495.00

Assembler/linker

Z- World Engineering

MASIS Systems Inc.

EP-t

gram. . m.kmul and

Assembler
"C Compiler
Real-time kernel
Emulator
Prototype board
Floating point
Serial driver

Z80

Sharp: rx4cro. 2X500. 2X505
Silver Reed: EX50
IBM: Serial Send/Receive units forWheelWriter 3.

• 60

ylrandi mransoon1100er

Circle 89 on Reader Service Card

5040,410,415,420,425,505,510,525
Alpha 2001,Alpha 2002,610,70013.13eta8100.90001)

vise, from

Autornath ally te.a. IN

Box 748 • Rldgeland MS 39158
Factory Direct 1-800-443-2667
VISA • MASTERCARD

Complete with computer cables and instructions.

EPROM PROGRAMMER

Vil'
27513, Viii i.
4754. nenn.
2114)4 2x214, eh

aDiversified Technology

Precision Data Productsrm
P.0, Be. 8367, Grand Rapids, MI 49518
Michigan: 1-800-632-2468
616-452-3457 • FAX: 616-452-4914

(
918) 267-4961

rRig')

e C10703 is a sine car expansion board which implements
2serial ports. Option to address
either port as COM1, COM2, COM3
or COM4. Each port can be configured to use IRQ(2), IRQ(3),
IRCI(4) or IRQ(5). 3.00" x 4.15"
circuit board with two 9-pin " D"
type connectors.

ActIonWriter I. (Trademarks of IBM Corp.)

OPEN 61
2 DAYS, 7w•u-10 eu. SHIP VIA FED- EX ON SAT.
/
WE EXPORT ONLY TO CANADA Guam PUERTO RICO & VIRGIN ISLANDS
MdS1nrCard VISA or UPS CAS, COD
SAT DELIVERY
INCLUDED ON
MICROPROCESSORS UNLIMITED. INC
FED EX ORDERS
RECEIVED BY
2
1
3
4
EMSS.OPre
%MAY Slob
Fe et 812.2111 •

ma nuratranor

.
67 $ 1.95
. 79

PROMPT DELIVERY!!!
SAME DAY

CuTSCE OKLAHOMA NO SALES TAX

.mver

List

'reformatted for use in IBM PC, with DOS 2.0 and higher.

Phone: 815-434-0846

IC S

- 2 Serial Ports -

r
ai
-à

4002C Baker Road PO Box 1040 • Ottawa IL 6050

Circle 39 on Reader Service Card

SINGLE BOARD
EXPANSION CARD

3M 5.25" Mark O Diskettes

Circle 303 on Reader Service Card
(DEALERS: 304)

TELE3FTE
Circle 249 on Reader Service Card

ACP 4'$'10 4S
SPECIAL BUY!
HAN DSÇ AN
by saba

»MC
MICROCOMPUTER
MARKETING COUNCIL
al Ile Donn MarkerenjAnnarencn Inc

Desktop Publisher's Dream!
Full- Page Scanner

Note: FOR THIS PRICE ▪
YO U
MUST MENTION THIS AD AT
TIME OF PURCHASE

AMAX/Advanced
286/10 MHz BareBones

Pagescan

Call for Custom Configurations...
,

,

1"-1-.
"

»1

AES491101 Ilk.

599

aCf4L
..u¡a•

Your Choice...
0
Advantage AT
or Rampage AT LOU

QUADRAM

Silver Quad

(Sixpak compatible)

Special!

•

79

1200 Baud

Migent®
Pocket Modem

We have 1000 units to
sell.., and when they're
gane, they're gone! This
popular 1200 Baud pocket
modem w/o software has
never been offered at
such alow price!

External

49. 74"

Hayes Compatible

2400 Baud
Internal

External

95" 11995

20 Mb Hard
Drive Kit
20 Mb

88 95
5K 95

anager Mouse

Indudos dnrs. charger, reciever,
T.mouso & PC Paint

Reg. 199.95

a Reg. 149.95

Genuine IBMTm

5.25"Diskettes

1

39"

100 pc.
box

All disks are from IBM ,. and are formatted to PC DOS
360( DS/DD 5-1/4 .
.
Disks are programmed but can easily
be erased by Deleting Data and reusing the diskettes.
You get IBAr.gualily Diskettes for only 390. All disks are
new, formatted and programmed but never used.

Rate
_ /
more to choose...
.3 FoSi00 1Mb 16.50

Box of
10...

99
Oty .

Quantity of
lto4, only
5 7.50 each.

Polaroid® DataRescuend
IBM DS/DD Gray Disks

45' HO 2Mb ....... 39.9 5
425. rto 1.6imb14.99 Backed by DATARESCUE.Polarod will
retreive your data FREE II You lose

IBM*. Filing Assistant BUNDLE-all 5pkgs. 99.95!

•IBM Filing Assistant, Reg. $204.00 111
19.95
•IBM Assistant Executives Soiutions(reqs. Filing Ass't)..24.95
•IBM Assistant Accounting Solutions(reqs. Filing Ass't) .
24.95

ard Card

288

Tecmar "Micro RAM" PS/2

59 95

IBM Assistant Home Solutions(reqs. Filing Ass t)
24.95
IBM Document Retrevial Assistant(reqs. Filing Aset) _14.95
ISM.. Decision Sedes BUNDLE-all 4pk s. 79.95!
•IBM Data Edition, Reg. $255.00
24.95 New Flyer
•IBM Reports+ Edition, Reg. $
204.00 _ 19.95 now avail.
•IBM Graphs Edition, Reg. $204.00
19.95
CALL!
•IBM Planeo Edition, Reg. $
335.00
29.95
Call for complete listing and get deals like these...
IBM ,'Language Education BUNDLE-any 10 pkgs 129.95
or IBM ,.
Science Education BUNDLE-any 10 pkgs 139.95

Expand your PS/2 up to 8Mb
Reg. Retail $439.

ACP Sale Price

CALL FOR TOSHIBA LAPTOPS!!

4

#734-0 003 • While Supply Lasts

CluickLink IV 4-User LAN
by Cubix

Reg. $280 0.
ACP Sale...

.1

Toshiba T-1000 . Hayes compatible

Modem

• Mirror

COreeSpOrldenrm • 2yr.

IBM(Original)Floppy

Disk Drive!!!

Original DS/DD 360K Drives, 5-1/4'
nc Factor/Boxed

Super Price!
ue
While Quantities Last

"LASERNET"
8Port Buffer

449.

by WesternTelematic
Retail $995.
•8Serial Input Ports g400-007 G
• 1Serial, 1Parallel Output
•256K Buffer expands to 2Mb
Model PSU82C Printer Share
ostscript compatible, Menu-driven, Set-up software

IBM 2Mb/OK

Circle

37 on Reader Service Card

69

compatibles
Unbelievable
Low Price.

While
Supply
.Lasts!

512K AT Memory Expansion Board/512K...

149.

VGA Package Deal!

25
•

Complete package.
card plus monitor
at one low price ,

Low CosL..High Quality!!!

•800 x460 Resolution • IBM software

•640 x480-16 colors • ATI VGA card
•320 200-256 colors • VGA, EGA, RDA

BM
.

ACP's Special
n95 New!...from
Wholesale PIK.RAY- 0- VAC.
AT Replacement Battery

Dlrect replacement

tor AT .286

386 reallune clocks

Software
IBM WdtIng Ass't,v2 59. ("Ail Dopular
Lotus 1-2-3.325. Word Perfect
258. software in
Ventura
493. Excel
299. \etock..callf)

800-FONE ACP

800-366-3227 • 714-558-8813
Customer Service 714-558-1356

.
12041.144.95
.
180d..169.95

Memory Expansion Board

for AT or

jgg

Ífii.T ec h.
\ • MOT 68881-16 (
16 MHz) Coprocessor.. 188.
silicon
• Intel 80287-6 (8MI-14 Coprocessor
139.
•DP 8428V-70 1Mb RAM Controllerr
14.95
Co m er/ • MOT MC 68766C30 EPROM
29.95

Author,
di I, is tor Flyunclal • AST • Fpson • Citizen • NEC • Oludarif • 1,Maell • Sedg.ltr`
Magnify., • Sony • Toshiba • Sharp • HP • Intel • Microsoft • Ventura • Aldus • nany more

ACP's

II software & VII • $349
warranty Holmes Microsystems

the Performance Leader...Reg. $399, #625-0004.

for the FASTEST SERVICE order by phone...
Mail Orders: P.O. Box 17329 Irvine, CA 92713
Retail: 1310 E. Edin•er , Santa Ana, CA 92705

▪ PRINTER BARGAIN HUNTERS!!!

995 .

VGAPARADISE'
PLUS •
• 256K
vGA/EGA/HDA
on board comp. 269

/

TOSHIBA

.321SL Sale!

-CITIZEN sale/

•4286 Processors
•786K RAM per user(3Mb total) \
•NOVELL CERTIFIED
•Your PC/AT and 4terminals give
you afast, inexpensive LAN

NUMONICS SPECIAL PURCHASE!!
Cordless Mouse

Upgrade your IBMP.
AT or compatible with
our popular 60 ms
half-height hard drive.

At this low low price, you
can't afford not to buy
one our next shipment
the price will go up ..

Both are half-cards, with
software, plug 'nplay!

In cludes &wets. charger reciever,
mouse
PC Paint

995

Includes EDSI AT Controller...

OUR NO.1 SELLERS!!!
Hayes Compatible

Pocket
Modem-

Computer Workstation

•IBM XT/286
1395. • IBM Writing Asstnt.1 9.95
•IBM AT/339(0K)
2295. • IBM Filing Asstnt .... 19.95
•IBM PC/3270(1Mb) 1295. • IBM Fortran
99.95
•IBM PC/XT268
788. • IBM Xenix
119.95
•PC Voice Comm Card 229. • IBM 3270 Emulator 24.95
•AT Exp Card w/512K . 149. • IBM 3101 Emulator 69.95
•Monochrome adaptor .. 49. • IBM Education Series
•Color adaptor
49. Software, choose
25. 300 titles from
•AT Prototype board
•Synchronous Comm
...send for 16 pg. price list!
adaptor
49. • Appointment
19.
•3270 Exp Card, 1Mb.. 499. • Assett catalog
19.
•IBM Reporting Asstnt .. 25. • Mailing Labels
19.
•IBM AT 2MbMemoty • Data Edition
19.
Expansion Brd w/OK .... 69. • IBM DOS 1D/3.1 f
rom 9.95

•

85Mb Hard Drive

0111.11
•
•Liberty XT, EMS
79.
•CluadsprInt Accellerator 79.

nternal

=

Reg. $895. Roll-A-Bout

•One lock secures CPU, printer dprograms
•5-plug ship Walsh svrtch • Flip-up shelves
•Printers up to 2f wide • 132Ih ship wt.

•ONE YEAR FACTORY WARRANTY •

ier

this has never been offered to the remarketing
channel by !Wm,before... and we bought big! 8big
truckloads of IBM PC,s, expansion boards, memory
and over 60,000 real IBM software packages...First
come, first served...call for complete list!

Inckides 101-key keyboard, 1.2Mb floppy, floppy/HD
controller card, OK expands to 1Meg

b Ysaba '

Complete with OCR Software. IBM
compatible, same engine as PGS
LS303 8 Microtech. Mfg. List $ 1295

IBM
Blowout
ale !!!

ACP
Sale
Price

List
799!

Don't confuse Handscan with
other lowcost scanners on the
market. many deluxe features!
Never before available at this
special low price.. order now!

BELOW
WHOLESALE
PRICES!

Multisynch Compatible

9

MULTISYNCH
MONITOR

....ACP's Sale Price!

00 Minimm MAIL ORDLII
resurge Ix VISA or Mastercar,
. • re purchasmg agreemenrs aval''• •

Mir

Call for Corporate VPA's...
MARCH

S4ell

in

New Elm
now avail.

CALL!

1989 • BYTE
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A

A-BUS 01 WO
A

REMOTE DATA
ACQUISITION AND
CONTROL

/though affordable, powerful and easy to use, the A-BUS I/O system until
recently had amajor limitation: it had to be located close to the controlling
computer. Now two new serial adapters from Alpha Products have
removed this restriction. Any computer with an RS232 port can control the
A-BUS line of data acquisition and control cards.
Using standard telephone type cable, the A-BUS system can be located up to
500 feet away from the computer. With the addition of aModem the A-BUS
system can be controlled from anywhere. As with all A-BUS cards, the adapters
are easi installed and are programmed using standard commands.

NEW SERIAL
PROCESSOR
HAS BRAIN

esides implementining afull A-BUS on aserial port, the low cost SP- 127
A-BUS Serial Processor fills agreat need in remote data acquisition. It
includes acomplete BASIC interpreter and can run programs independently of the host computer. This distributed processing relieves the host of
housekeeping chores and low level decision making. The SP- 127 can read and
log data at set intervals for later reviewing or recalling at the host's convenience.
The Serial Processor, which communicates with any computer through an RS232
port, includes acomplete BASIC interpreter and 32K of memory. Adding a
Modem turns the SP- 127 into aautomated remote data and control station.

THE A-BUS
ON NETWORK

nique features such as the new "Serial Nodes" greatly expand the
usefulness of the A-BUS. These inexpensive ($49) devices provide the
ability to connect up to 16 complete A-BUS systems to asingle serial port
on any computer. The node also functions as arepeater to increase the reach of
the adapter beyond the 500 foot limit
The nodes work in conjunction with the company's SA- 129 Serial A-BUS
Adapter. Plant-wide data collection and control will become widespread thanks
to the system's low cost, outstanding capabilities, and ease of use.

Cup

ADVANCE IN
MOTION
CONTROL

eeking new heights in motion control and robotics, Alpha's Smart Quad
Stepper Controller outperforms systems costing 5-10 times more. This
$299 board includes amultitasking microprocessor capable of controlling
4stepper motors simultaneously at speeds up to 1000 steps per second. Four
Axis positioning is perfect for robot arms, positioners, pick and place, etc.
Commands are intuitive; plain English words and aforgiving syntax make it easy
to write (and edit) command sequences. Scaling factors allow for meaningful
units of your choice, and 32 bit floating point arithmetic ensures accurate
calculations. The *learn" feature involves storing aseries of movements so that
even acomplex sequence can be repeated easily. Alpha's engineers thoughtfully
included direct drivers for small motors, and avariety of inputs chit switches,
remote keypad, panic button, etc.).
An SC- 149 can be set up quickly and easily, minimizing development time and
allowing more effort to be devoted to the rest of the robotic project.

A

ALPHA Pucodcooqe
(203) 656-1806
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Circle 16 on Reader Service Card

A-BUS' Üf Ce©
Classroom to advanced industrial applications.
Be aWizard in your Lab, Factory, College, Home...

to

NEW: REMOTE A- BUS! Use the new Serial (RS-232) Adapter or
Processor to control any A-BUS system. Cards can be up to 500 ft
away using phone type cable, or off premises using amodem. Cat or
send for the new A-BUS Catalog which covers all the products.

It used to be difficult and costly to do process control, robotics, data
acquisition, monitoring and sensing with your computer. Now the
low-cost A- BUS system makes it easy to do almost any project you
can imagine.
Versatility. A- BUS cards handle most interfacing, from on/off
switching, to reading temperatures, to moving robot arms, to
counting events, to sensing switches...
Adaptability. The A- BUS is modular, allowing expansion well
beyond your needs. It works with almost any computer, or even as a
remote data station with the new serial adapters.
Simplicity. You can start using the A- BUS in minutes. It's
easy to connect, and software is abreeze to write in any language.
Reliability. Careful design and rugged construction make the
A- BUS the first choice in specialized VO.
An A-BUS system consists of: - An A-BUS adapter plugged
into your computer - Acable to connect the adapter to 1or 2
A- BUS function cards. - The same cable will also fit an A- BUS
Motherboard for expansion to up to 25 cards in any combination.

Important

About Alpha Products

All A- BUS Systems: • Come assembled and tested • Include detailed manuals with schematics
and programming examples • Can be used with almost any language (BASIC, Pascal, C.
assembler. etc.) using simple 1N' red OUT commands (PEEK and POKE on some computers)
•Can grow to 25 cards (in any combination) per adapter • Provide jumper selectable addressing
on each card • Require asingle kw cost unregulated 12V power supply • Are usually shipped
from stock. (Overnight service is available.)

Inputs, Outputs, etc.
Analog Input:

8analog inputs. 0-5.1V in 20mV steps (8bits).
0-100V range possible. 7500 conversions/second. AD- 142: $ 142

12 Bit Ato D:

Analog to digital converter. Input range -4V to
+4V, expandable to 100V. On-board amplifier. Resolution 1mV.
Conversion time 130ms. 1channel. (Expand to 8channels with the
RE- 156 card.)
AN-146: $153

Relay Card: eindividually controlled industrial relays each with
status LED's (3A at 120VAC contacts. SPST).

RE-140: $142

relays (20mA at 60VDC, sPsr).
Individually controlled end latched, with status LEDs.RE-155: $109

Reed Relay Card: areed

Founded in 1976 for the purpose of developing low cost I/0 devices for personal computers. Alpha
has grown to serve over 70300 customers in over 60 countries. A- BUS users include many of the
Fortune 503 (IBM, Hewlett-Packard, Tandy, Bell Labs, GM...) as well as most major universities.
A- BUS products are U.S. designed. U.S. built and serviced worldwide.
Overseas distributors: England: Gordy Science Assoc. Ltd.. Merseyside, 051 342 7033.
Australia: Brumby Technologies Pty. Ud., NSW. TA 1638. France: Coserm, Rungis. 46 86 64 75

A— BUS Adapters

Motion Control
Smart Quad Stepper Controller: The world's finest.

On board microprocessor controls four motors simultaneously.
Uses simple English commands We MOVE ARM 102 (INCHES)
LEFT. For each axis, you control coordinates (absolute or relative), ramping, speed, units, scale factors. etc. Many inputs for knit
switches, etc. On the fly reporting of speed. position... Built in
drhers for small motors (such as MO- 103 or 105). SC- 149: $299
Options: 5amp/phase power booster for 1motor: PD- 123: $49
•• Remote'teach' keypad for direct motor control: RC- 121: 554

D/A converter:

4Channel eBit DIA converter with output
amplifiers and separate adjustable references.
DA-147: $149

Serial Node: To connect additional SA- 1231A- BUS systems to

IN- 141: $
65

asingle RS232 serial port (max 16 nodes).

Digital Output Driver: eoutputs: 250ntA at 12V. Ddre

relays.
ST- 143: $78

Touch Tone Decoder: Each tone is converted Into anumber
which is stored on the board.

A- BUS Prototyping card: 4x4.5
I.C.s. With power & ground bus.

PH-145: $87
card. Wit accept up to 10
PR- 152: $ 16

Counter Timer: Three 16 bit counteemers. Use seperaleY or
cascade for In (48 bit) counts.
CT- 150: $132

C,all our appication engineers to tare ycur pro¡ect

SN-128: $49

Serial Processor: Me as above phis built in

BASIC for offline monitoring, logging, decision making, etc.
SP- 127: $ 189
Use SA- 129 or SP- 127 with modems for remote data acquisition.

Alarge A- BUS system with 'woes
Adapter in the foreground plugs into PC.XTAT fype slot.

Stepper Driver Kit:

For experimenting with stepper motors.
Includes 2MO- 103 motors and aST- 143 dual driver PA-181: $99

Stepper Motors: (
4phase, unipolar)
U0-103: 2
4'
/
1
dia. 1
4'
/
shaft. 7.5'/step. 12V. 5oz- in torque. $15
l&0-104: 2 dia, 1
4'
/
shaft 1.8'/step. 5V, 60 oz- in torque. $45
MO- 105: ir square. .2' shaft. 3.751step. 12V. 6or- in. $ 15

Ordering Information: We accept Visa Mastercard. Checks. and M.O. COD. is $4extra.
Purchase orders are subject to credit approval. CT residents add 7.5% sales tax.
Shipping: $4per order (usually UPS ground). UPS 2nd Dey Air: $4extra. Next Day service
available. Canada: $
6per order (Kind) *aide US and Canada: Add 10% of order total.
Circle 16 on Reader Service Card

AR- 133: $69
AR- 134: $52
AR- 139: $48
AR- 136: 576
AR- 135: $75
AR- 132: $54
AR- 131: $39
AA- 138: $49

Serial Adapter: Connect A-BUS systems to any RS-232 port
Allows up to 5001t from computer to A- BUS.
SA-129: $ 149

Digital Input: 8optically Isolated inputs. Input can be 5to 1COV

Clock with Alarm: Powerful clock/calendar. Battery backup.
Timing to 1/1C0 sec. Alarm relay, LED and buzzer.
CL- 144: $
98

IBM PC/XT/AT & compatibles. tram mcd bn we
Apple 11,11+.11e fiwp I* wry ekt bed
Commodore 64.128 Re Irto Expanded Pon on be,.
TRS-80 Model 102203 uwis 40 pr *Syllem bus'.
Model 100 (randy portable) File We ICCifit on baba
TRS-80 Model 3,4,40 v-Caldn minds il 50 pn budgie
T
RS-80MoJel I
Nero pw
Tandy Color Computers FuA01,1 dot Idulapok r-cgde

Necessary to connect any parallel adapter to
one A-BUS card or to first motherboard. 50 pin. 3 CA- 163: 524
Special Cable for two A-BUS cards
CA- 162: $34

Connect 24 input a output signals (
rri.
levels or switches). Variety of modes. (Uses 8255A) DO- 141: $72

solenoids, stepper motors, lamps, etc.

A- BUS Parallel Adapters for:

A-BUS Cable:

24 line TTL I/0:

voltage levels or switch closures.

I> Can address 64 ports and control up to 25 A- BUS cards.
b. Require one cable. Motherboard required for more than 2cards.

Motherboard: Holds up to 5A-BUS cards in sturdy aluminum
frame with card guides. Asixth connector allows (using cables CA161: $12) additional Motherboards to be added.
MB- 120: $108
Power Supply: Power pack for up to 4cards.

PS- 126: $12

Complete Catalog Available

For Orders and Info call (203) 656-1806
Weekdays from 9to 5EST or FAX 203 656-0756

Áj ALPHA Puucla@Ce
242- B West Avenue, Darien, CT 06820
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MICROCOMPUTER
MARKETING

JDR MicrodevideS-.

111

1

• 30 DAY MONEY BACK GUARANTEE • 1YEAR WARRANTY ON ALL PRODUCTS - TOLL- FREE TECHNICAL SUPPORT
•COMPLETE CUSTOMER SATISFACTION • SUPERIOR SERVICE • FRIENDLY, KNOWLEDGEABLE SALES STAFF

STATIC RAMS
PART

SIZE

2112
25644
2114
102444
21141-2
102444
TC5516
204848
TMM2016-200
204848
TMM2016-150
204848
TMM2016-100
204848
HM6116-4
204848
HM6116-3
204848
HM6116-2
204848
HM61161P-4
204848
HM6116LP-3
204848
HM61161P-2
204848
F4146264LP-15
819248
HM62641P-12
819248
HM432561P-15 3276848
HM432561P-12 3276848
HM43256LP-10 3276848
•

DYNAMIC RAMS

SPEED

PRICE

PART

450ns
45Ons
200ns
25Ons
200ns
150ns
10Ons
200ns
150ns
12Ons
200ns
15Ons
120ns
15Ons
12Ons
15Ons
12Ons
100ns

2.99
. 99
1.49
3.95
3.25
3.29
4.29
4.95
5.95
6.45
5.95
6.45
6.95
9.95
10.95
12.95
14.95
19.95

4116-200
4116-150
MI0332
4164-150
4164-120
4164-100
TMS4164
TMS44I6
41128-150
TMS4464-15
TMS4464-12
41256-150
41256-120
41256-100
41256-80
HM51258-100
1MB- 120
1MB- 100

CALL TO CONFIRM CURRENT PRICES •

SIZE

•

SPEED

1638441
1638441
3276841
6553641
6553641
6553641
6553641
1638444
13107241
6553644
6553644
26214441
26214441
26214441
26214441
26214441
104857641
104857641

20Ons
15Ons
20Ons
15Ons
12038
10Ons
15Ons
15Ons
15Ons
15Ons
12Ons
15Ons
12Ons
10Ons
80ns
10Ons
12Ons
10Ons

6502
6502A
6502B
65CO2
6520
6522
6522A
6526
6532
65458
6551
65518
6581
'CMOS

2.25
2.69
4.25
7.95
135
2.95
5.95
13.95
5.95
3.95
2.95
6.95
14.95

6800
6800
6802
6803
6809
68B02

1.95
2.95
3.95
2.95
3.95

68E109
6809E
68B09E
6808
6810
6820
6821
68E121
6840
6805
68E345
6847
6850
68E150
6852
6883
68000
68020

5.99
295
549
2.49
1.95
2.95
1.25
1.85
3.95
2.75
4.95
4.75
1.95
1.75
4.95
22.95
9.95
189.95

8031
8035
8039
8052AH
BASIC
8080
8085
80858-2
8086
8088
8088-1
8088-2
8155
8155-2
8156
8701
8742
8748
8749
8755
80286
80286-8

3.95
1.49
1.95
34.95
2.49
1.95
3.75
6.49
5.99
12.95
7.95
249
3.95
2.95
9.95
29.95
7.95
995
14.95
79.95
209.95

80286-10

79.95

8200

8203
8205
8212
8216
8224
8226
8228
8237
8237-5
8238
8243
8250
8251
82518

0.00
3.29
1.49
1.49
2.25
1.69
2.25
3.95
4.75
4.49
1.95
6.95
1.29
1.69

1.59
1.95
2.79
1.99
2.49
15.95
2.25
2.49
1.95
2.29
4.39
4.95
16.95
2.49
2.95
3.95
3.95
2.25
3.95
3.95
4.95

Z-00
Z80- CPU
1.25
Z80A-CPU
1.29
Z80B-CPU
2.75
Z80A-CTC
1.69
Z80B-CTC
4.25
Z80A-DART 595
Z80B-DART 6.95
Z80A-DMA 595
Z80A-P10
1.89
2808-P10
4.25
180A-010,0 5.95
Z80B-510 0 1295
Z80A-010 ,1 5.95
Z80A-010 2 5.95
Z80B-S10,2 12.95
28671BASIC 9.95

LINEAR COMPONENTS
71071
TL072
71074
71081
TL082
TL084
LM301
LM309K
LM310
114311
LM311H
LM311K
LM312H
LM31TT
LA4318
LA1319
LM323K
1M324
LM331
LM334
LM335
114336
LM338K
LM339
1E347
1E353
1E356
1E357
111
4358

. 69
1.09
1.95
. 59
. 99
1.49
. 34
1.25
1.75
. 59
89
3.49
1.75
. 69
1.49
1.25
3.49
. 34
3.95
1.19
1.79
1.75
4.49
.
59
2.19
. 59
99
. 99
. 59

LM380
LM383
LM386
LM393
LM394H
LM399H
TL494
T1497
NE555
NE556
NE558
NE564
LM565
LM566
LM567
NE570
NE590
NE592
LM723
LM733
LM741
LM747
MC1330
MC1350
LM1458
LM1488
LM1489
1M1496
ULN2003

. 89
1.95
. 89
. 45
5.95
5.95
4.20
3.25
. 29
. 49
. 79
1.95
. 95
1.49
. 79
2.95
2.50
98
. 49
. 98
. 29
. 69
1.69
1.19
. 35
. 49
. 49
. 85
79

AR2206
AR2211
LM29I 7
CA3046
CA3146
MC3373
MC3470
MC3480
MC3487
LM3900
LM3909
LM3911
LM3914
LM3915
MC4024
MC4044
RC4136
RC4558
LM1360
75107
75108
75110
75150
75154
75188
75189
75451
75452
75477

SPEED

Vpp PRICE

2708
102448
2716
204848
2716-1
204848
2732
409648
2732A
409648
27C64
819248
2764
819248
2764-250
819248
2764-200
819248
MCM68766
819248
27128
1638448
27128A-200 1638448
27C256
3276848
27256
3276848
27256-200
3276848
27512
6553648
27C512
6553648
27C101-20 13107248

45Ons
45Ons
35Ons
45Ons
25Ons
25Ons
45Ons
25Ons
20Ons
35Ons
25Ons
20Ons
25Ons
25Ons
20Ons
25Ons
25Ons
20Ons

25V
4.95
25V
3.49
25V
3.95
25V
3.95
21V
3.95
12.5V
4.95
12.5V
349
12.5V
3.69
12.5V
4.25
21V 15.95
12.5V
4.95
12.5V
5.95
12.5V
7.95
12.5V
5.95
12.5V
7.95
12.5V 11.95
12.5V 12.95
12.5V 34.95

•

5MHz
8MHz
10 MHz
6 MHz
8MHz
10 MHz
16 MHz
16 MHz
20 MHz
25 MHz

99.95
159.95
229.95
179.95
249.95
309.95
499.95
599.95
799.95
999.95

e I
▪
nte l
1
.m1_, 5
YEAR
WARRANTY

INCLUDES MANUAL X SOFTWARE GUIDE

30 DAY MONEY-BACK GUARANTEE
TOLL-FREE TECHNICAL SUPPORT

74LSOO TTL LOGIC

RUNS COOLER FASTER AND USES LESS POWER ,
80086
80088
82C51A
82C53-5
82C54

MICROPROCESSOR
$ 13.95
MICROPROCESSOR
$ 12.95
COMMUNICATIONS INTERFACE UART $3.95
INTERFACE TIMER
$3.95
INTERVAL TIMER
$6.95

V-20 SERIES
SPEED UP YOUR PC BY 70% TO 40% ,
• HIGH SPEED ADDRESS CALCULATION IN HARDWARE
• PIN COMPATIBLE wrm 8088 • LOW POWER CMOS
• SUPERSET OF 8088 INSTRUCTION SET
V20'
5MHz
8.95
V20*
8MHz 10.95
V20*
10 MHz 12.95
V30
8MHz 13.95

SIMM MODULES

Milk

41256A8B-15
41256A8B-12
41256A813-10

2561(88- Err
256K x8- BIT
256K 8- BIT

FOR MAC
FOR MAC
FOR MAC

150ne $89.00
120ne
99.00
100ne
129.00

41256A9B-15
41256A9B-12
41256A913-10
41256A913-80
42100A913-10
4210089B-80

256K
258K
256K
256K
1MB
1MB

FOR
FOR
FOR
FOR
FOR
FOR

150ne $ 119.00
120ne
129.00
100ne
139.00
80no
159.00
100ne
529.00
80ne
599.00.,.

49- BIT
49- BIT
49-817
49-BIT
49-BIT
49-BIT

PALS
1618
16R8
16R6
16R4
2018

$ 2.95
295
2.95
2.95
4.95

PC
PC
PC
PC
PC
PC

STARTER KIT

20R4
20R6
20R8
2048

$4.95
4.95
4.95
4.95

EASY TO USE CUPL
STARTER KIT
PROGRAMS ALL THE
PAL DEVICES AT LEFT
MCT-PAL-SOFT 99.95

HIGH SPEED CMOS LOGIC
3.95
2.95
1.95
. 89
1.29
1.29
1.95
8.95
2.95
. 49
. 98
2.25
1.89
1.89
3.49
3.99
1.25
. 69
1.49
1.49
1.49
1.95
1.95
1.95
1.25
1.25
. 39
. 39
1.29

8087
8087-2
80874
80287
80287-8
80287-10
80387-16
80387-SO
80387-20
80387-25

CALL TO CONFIRM CURRENT PRICES •

HIGH SPEED CMOS

8200
8253
8253-5
8254
8255
8255-5
8256
8257
8257-5
8259
8259-5
8272
8274
8275
8279
8279-5
8282
8283
8284
8286
8287
8288

. 89
. 99
6.95
2.89
3.19
3.95
2.89
8.95
5.95
10.95
11.95
12.45
12.95
13.45
13.95
13.95
34.95
37.95

CD-PROCESSORS

SIZE

HIGH-TECH
SPOTLIGHT

MICROPROCESSORS
8000

PART

CALL TO CONFIRM CURRENT PRICES •

CALL OUR WHOLESALE DEPT.
FOR VOLUME QUOTES

6500

EPROMS
PRICE

74HCOO
74HCO4
74HCO8
74HCI4
74HC32
74HC74
74HC138
74HC139
74HC154
74HC157
74HC161
74HC164
74HC175

. 21
. 25
. 25
. 35
. 35
. 35
. 45
. 45
1.09
. 55
. 65
. 65
59

74HC244
74HC245
74HC273
74HC367
74HC373
74HC390
74HC374
74HC4040
74HCTOO
74HCTO4
74HCTO8
74HCT32
74HCT74

. 85
. 85
. 69
. 69
. 69
. 79
. 69
. 89
. 25
. 27
. 25
. 27
. 45

74HCT138
74HCTI39
74HCT157
74HCT161
74HCT240
74HCT244
74HCT245
74HCT273
74HCT373
74HCT374
74HCT393
74HCT4040
74HCT4060

. 19
. 19
. 35
. 29
. 29
49
A9
39
. 69
. 25
49
. 25
. 39

4028
4040
4042
4044
4046
4047
4049
4050
4051
4052
4053
4060
4066

. 65
. 69
39
.
39
39
. 29
. 29
39
. 69
A9
. 69
. 29

4069
4070
4081
14411
14433
14497
4503
4511
4518
4528
4538
4702

. 16
. 18
. 17
. 18
. 16
. 18
. 18
. 18
. 16
. 22
. 22
. 26
. 39
. 26
. 17
. 22
. 22
. 23
. 26
. 17
. 18
. 28
. 26
. 26
. 39
. 75
. 85
. 17
, 29
. 24
. 29

7415112
7415122
741.0123
741_5124
7415125
7415126
7415132
7413133
7410136
7410138
7415139
7415145
7415147
7410148
7415151
7415153
7415154
7415155
7415156
7415157
7415158
7410160
7415161
7410162
7415163
7410164
7410165
7410166
7410169
7410173
7410174

. 29
. 45
. 49
2.75
. 39
. 39
. 39
. 49
. 39
. 39
. 39
. 99
. 99
. 99
. 39
. 39
1.49
. 59
. 49
. 35
. 29
. 29
. 39
. 49
. 39
. 49
. 65
. 95
. 95
. 49
. 39

741_5241
741_5242
74LS243
74LS244
74LS245
741_5251
7415253
7410257
7410258
7413259
741.0260
7415266
7415273
7415279
7413280
7415283
7415290
74LS293
741_0299
7410322
7415323
7410365
7410367
7410368
7410373
7415374
7415375
7415377
7410390
7415393
7410541

. 69
. 69
. 69
. 69
. 79
. 49
. 49
. 39
. 49
1.29
. 49
. 39
. 79
. 39
1.98
. 59
. 89
. 89
1.49
3.95
2.49
. 39
. 39
. 39
. 79
. 79
. 95
. 79
1.19
. 79
1.49

741376
741583
741_085
741386
741090
74LS92
741593
741595
7415107
7413109

. 29
. 49
. 49
. 22
. 39
. 49
. 39
. 49
. 34
. 36

7410175
7415191
7410192
7413193
7410194
7410195
7415196
7415197
7415221
7415240

. 39
. 49
. 69
. 69
. 69
. 69
. 59
. 59
. 59
. 69

7415624
1.95
7413640 . 99
7415645
99
7413670 . 89
7415682
3.20
7413688
2.40
7415783
22.95
25152521
2.80
261531
1.95
261532
1.95

7400 SERIES LOGIC

. 35
. 55
. 59
. 79
. 89
. 89
. 99
. 99
. 99
. 99
. 99
. 99
149

STANDARD CMOS LOGIC
4001
4011
4013
4015
4016
4017
4018
4020
4021
4023
4024
4025
4027

741500
741301
741502
741503
741504
741305
741508
741509
741.010
741511
741512
741513
741514
741_015
741520
741521
741022
741027
741028
741530
741_532
741533
741537
741_538
741542
741047
741048
741051
741573
741074
741_575

. 19
. 29
. 22
49
9.95
14.95
6.95
49
. 69
A5
. 79
. 95
9.95

7400

7400
7402
7404
7406
7408
7410
7411
7414
7416
7417
7420
7430
7432
7438
7442
7445
7447
7473
7474
7475
7476
7483
7485
7586
7489
7490
7493

. 19
. 19
. 19
. 29
.29
. 24
. 19
. 25
. 49
. 25
. 25
. 19
. 19
. 29
. 29
. 49
. 69
. 89
. 34
. 33
. 45
. 35
. 50
. 59
. 35
2.15
. 39
15

74121
74123
74125
74150
74151
74153
74154
74157
74159
74161
74164
74166
74175
74367

. 29
. 49
. 45
1.35
, 55
. 55
1.49
. 55
1.65
. 69
. 85
1.00
. 89
. 65

74F/ 745
74E00
74E02
74E04
74E08
74E10
74E32
74E64
74E74
74E86
74E138
74E139
74F253
74F157

. 35
. 35
. 35
. 35
. 35
. 35
. 55
. 39
. 55
. 79
. 79
89
. 89

74E240
74000
74502
74504
74508
74010
74S32
74074
74S86
745112
743124
740138
745153
745157
745158
745163
745175
745195
745240
745241
745244
745280
745287
740288
743299
74S373
745374
745471
745571

1.29
29
29
.29
. 35
. 29
. 35
. 49
. 35
. 50
2.75
. 79
. 79

.
ra

. 95
1.29
. 79
1.49
1.49
1.49
1.49
1.95
1.69
1.69
2.95
1.69
1.69
4.95
2.95

JOR MICROOEVICES AND THE JOR MICRODEVICES LOGO ARE REGISTERED TRADEMARKS OF 106 MICRODEVICES IBM AT PS/? ARE TRADEMARKS OF INTERNATIONAL BUSINESS MACHINES
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Circle 6on Reader Service Card (DEALERS: 7)

'
CRYSTALS" OSCILAHIFIS
32.768 KHz
1.0 MHz
1.8432
2.0
2.4576
3.579545
4.0
5.0
5.0688
6.0
6.144
8.0
10.0
10.738635
12.0
14.31818
16.0
18.0
18.432
20.0
LZ2.1184

r

. 95
2.95
2.95
195
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
195
195
1.95
1.95A

CONTROLLERS
4.95
9.95
9.95
1295
12.95
19.95
19.95
29.95
4.39
4.39
12.95
1295
695
6954

MC146818
MM58167
MM58174
MXM5832

1095
1.99
3.85
5.95
15.95

3.95
4.95
3.95
4.95
3.95
9.95
6.95

COM5016
COM8116
MM530

$49.95

FLOPPY DRIVE SUPPLY
/
@ 2.5A, • 12V @ 2A,
-12V@ . 1A
▪ 4.5V @ 5A, IF • 12 NOT USED
PS-ASTEC
$ 24.95
36 WATT POWER SUPPLY
•
@ 2.5A, • 12V @ 1.5A
▪ 3PIN INPUT. 6PIN OUTPUT
• SELECTABLE 110V- 220V

L

FOR PS .2
JOR-PR32
32 BIT PROTOTYPE CARD
JDR- PR 16
16 BIT WITH I0 DECODING LAYOUT
JDR-PR16Pk PARTS KIT FOR JDR-PR16 ABOVE

144 WATT MICRO SUPPLY
+5V @ IBA. • 12V @ 4A,
-12V (
g) 500MA

5.95
9.95
9.95
2.95

PS- 1554

XT

FOR
WITH ... 5V AND GROUND PLANE
27.95
AS ABOVE WITH I0 DECODING LAYOUT29.95

JDR-PR1
JDR-PR2

$ 12.95

JDR- PR 16

V

. 49
49
. 49
. 49
59
59
. 59
59
1.59

FOR AT
I6BIT WITH I0 DECODING LAYOUT
JDR-PR1OPK PARTS KIT FOR JDR-PRIO ABOVE

FOR PROTOTYPEDEBUGGING .TESTING
AND TROUBLESHOOTING
EXT-8088
XT COMPATIBLE
29.95
EXT-80286 AT COMPATIBLE
39.95
EXT-16 MICROCHANNEL16 BIT 69.95
EXT-32 MICROCHANNEL 32- BIT 99.95

''S/VAPeEn-E..
HEADERS

j

SNAP APART TO MAKE ANY SIZE
HEADER.ALL WITH I- CENTERS

UL APPROVED
▪ HEAT SETTING ADJUSTS
▪ TIP TEMPERATURE
READOUT
I REPLACEMENT TIPS
AVAILABLE @ $2.95

1040
1x40
2x40
2x40

STRAIGHT LEAD
RIGHT ANGLE LEAD
2STRAIGHT LEADS
2RIGHT ANGLE LEADS

1.49
2.49
2.99

DESCRIPTION

CONTACTS
10
20
26 „ 34
.82 *1.29 1.68 2.20
.85 *1.35 .1.76 *2.31
1.86 .2.98 .3.84 4.50
2.05 13.28 : 4.22: 4.45
.63 . 89 . 95 1.29
-- *5.50 *6.25 7.00
.85 : 1.25 *1.35 1.75
1.60 3.20 .4.10 .5.40

IDH.S
11)11.SR
10H.W
IDH.WR
IDS.
IDMxx
IDE.
RCxx

Timer

PE- 140 NO
PE- 140T YES
PE- 240T YES

40 + 50
3.24

aof ' intensity
Chips ,
OW Cm')
9
9
12

10C RIBBON CABLE

*5.28 * 6.63

480 *7.30
1.49 * 1.69
7.50 8.50
*2.05 * 2.45
6.40 * 7.50

I SHIRT POCKT SIZE! I ERASES
MOST EPROMS EPLD'S IN 3 MINUTES
I ALL SIZES UP TO 4 AT A TIME
DATARASE

I

9
15 , 19 , 25 , 37
50
. 45 : . 59 . 69 , . 69 , 1.35 :1.85

DB.S
. 49 . 69 . 75 . 75 1.39 2.29
DB.PR
DBxxSR
. DBxxPWW
_
DBxxS1NW
IDEbtxP
•
1.39' 1.99
• * 2.25 * 4.25
IDexxS
• 1.45 * 2.05 •
2.35 * 4.49 * --,111000.
1.05 1.15 1.25 1.25
HOODxx
.39 . 39 - . 39 •. 69 • .
75

T

8

14

16

18

20

22

xxST

WIREWRAP SOCKETS +
ZIF SOCKETS
TOOLED SOCKETS .

xxVVW : . 59 . . 69, . 69 , 99, 1.09 +1.39
ZIF.
-- 495 4.95 -5.95 -AUGATxxST . . 62 - . 79 * . 89 *1.09 . 1.29 • 1.39

24

28

LITHIUM BATTERY
LONG LASTING 6 VOLT
BATTERY FOR 286 AND
386 PCS -MOUNTS JUST
ABOUT ANYWHERE ,

40

+ . 22: . 30
1.49 1.69,1.99
595 6.95 9.95
.1.49
1.69 .2.49
TOOLED WW SOCKETS : AUGATxxWW + 1.30 : 1.80: 2.10 : 2.40: 2.50 : 2.90 : 3.15 3.70:5.40
COMPONENT CARRIERS
ICCxx
. 49 . 59 . 69 . 99 . 99 . 99 . 99 1.09 1.49
DIP PLUGS IIIDC)
IDPxx . . 95 . . 49 . . 59 .1.29 , 1.49 . -- .* . 85 1.491.59FOR ORDERING INSTRUC [I
ONS SEE D SUBMINIATURE CONNECTORS ABOVE

GENDER -FF FEMALE- FEMALE 7.95
GENDER- MM MALE- MALE
7.95
GENDER -MF MALE- FEMALE
7.95
GENDER- NM NULL MODEM
8.95
GENDER-JB JUMPER BOX
8.95
GENDER- MT MINITESTER
14.95
GENDER- VGA DB9-DB15
19.95
GENDER-9-25 DB9-DB25
4.95

I MOTHERBOARD
CONNECTOR
• ADHESIVE VELCRO
MOUNTING STRIP
LITHIUM 6.8V

CONTACTS

ORDER BY

SOLDERTAIL SOCKETS +

$49.95

GENDER CHANGERS

CONTACTS

ORDER BY
DBxxP

III 62 CLEARLY LABELLED BUS LINES
ACCEPTS UP TO 24 14- PIN ICS
II 1940 TIE POINTS • EXTERNAL
FEMALE DB25 D- SUB CONNECTOR
UP-604

IC SOCKETS/DIP CONNECTORS

SHORTING
BLOCKS
5151.00

JOR MICRODE ICES, 110 KNOWLES DRIVE . LOS GATOS. CA 95030
LOCAL (
408) 8 -6200 FAX (
408) 378-8927 TELEX 171-110

AMC

12.95
19.95
24.95
34.95

PC SOLDERLESS
BREADBOARDS

*2.72 .3.39

UM

MEWS R

PTS
PTS
PTS
PTS

Unit
Cost

-258

ORDERING INSTRUCTIONS:
INSERT THE NUMBER OF CONTA CTS IN THE POSITION MARKED "
xx' OF THE "ORDER BY"
PART NUMBER LISTED EXAMPL E A 15 PIN RIGHT ANGLE MALE PC SOLDER WOULD BE
DBISPR
MOUNTING HARDWARE

DESCRIPTION

TIE
TIE
TIE
TlE

8.000 $ 89
8.000
5139
9000
5189

0-SUBMINIATURE CONNECTORS

WIREWFIAP

1380
1660
2390
3220

SPELTRONICIF CORPORATION
Model

FOR ORDERING INSTRUCTIONS. SEE 0- SUBMINIATURE CONNECTORS BEL OW

RIGHT ANGLE
PC SOLDER

WBU-204-3
WBU-204
WBU-206
WBU-208

SOLDERLESS
HEADBOARDS

EPROM ERASERS
ORDER BY

SOLDER HEADER
RIGHT ANGLE SOLDER HEADER
WIREWRAP HEADER
RIGHT ANGLE WIREWRAP HEADER,
RIBBON HEADER SOCKET *
RIBBON HEADER
RIBBON EDGE CARD
10' PLASTIC RIBBON CABLE

SOLDER CUP

NEW LOW
PRICES!

168-3C

¡DC CONNECTORS/RIBBON CABLE

MALE
FEMALE
MALE
FEMALE
MALE
FEMALE
MALE
FEMALE
METAL
PLASTIC

39.95

3
12
4.
.
95
9
5

EXTENDER CARDS

7812K
1.39
7905K
1.69
7912K
1.49
78L05 . 49
78L12 . 49
79L05 . 69
79L12
1.49
LM323K
3.49
LM338K
4.49

16.95
8.95
4.95

DESCRIPTION

69.95
49.95
15.95

16 BIT FOR VIDEO APPLICATIONS

JDR-PR10

$ 29.95

SOLDER STATION

CERAMIC DISC 100 5.00
MONOLITHIC
100'1000
CERAMIC DISC 1006.50
MONOLITHIC
100 12.50

19.95
4.95
9.95

FR4EPDXY GLASS LAMINATE WITH GOLD PLATED EDGE CARO FINGERS AND SILK SCREENED LEGENDS

VOLTAGE REGULATORS
78057
7808T
7812T
7815T
7905T
7908T
7912T
7915T
7805K

LIARTS
AY5.1013
AY3-1015
TR1602
2651
IM6402
IM6403
INS8250

BIT RATE GENERATORS
MC1441
BR1941
4702

PS- A

PS-3045

BYPASS CAPACITORS
.01UF
.01UF-MONO
.1UF
.1UF-MONO

APPLE TYPE SUPPLY
I WITH APPLE CONNECTOR
I 4.5V @ 6A, • 12V @ 3A,
-5V@1A,-12V@1A

CLOCK CIRCUITS

ICL7107
ICL7660
ICL8038
ICM7207A
ICM7208

WIREWRAP
PROTOTYPE CARDS

POWER SUPPLIES
ADC0804
2.99
ADC0809
3.85
DAC0800
3.29
DAC0808
1.95
DAC1022
5.95
MC1408L8
1.95
8728
1.29
8797 . 59
DP8304
2.29
1.75
9334
9368
2.85
9602
.69
ULN2003
.79
MAX232
7.95
MC3470
1.95
MC3487
2.95
AY 5-3600
PRO
11.95,4

5.95
5.95
5.95
5.95
5.95
4.95
4.95
4.95
4.95
4.95
4.95
495
4.95
1.95
1.95
4.95
4.95
4.95
4.95

INTERSIL

DESK

1771
1791
1793
1795
1797
2791
2793
2797
8272
UPD765
MB8876
MEI8877
1691
L .2143

1.3MHz
1.8432
2.0
2.4576
2.5
4.0
5.0
5.0688
6.0
6.144
8.0
10.0
12.0
14.31818
15.0
16.0
18.432
20.0
24.0

RETAIL STORE: 1256 SOUTH BASCOM AVE., SAN JOSE, CA ( 408) 947-8881
HOURS: M- F9- SAT. 9-5 SUN 12-4

11.95

RS-232
BREAKOUT BOX
FOR TROUBLESHOOTING
SERIAL COMMUNICATIONS
/ OPEN CLOSE INDIVIDUAL
CIRCUITS
▪ 20 JUMPERS CROSSCONNECT ANY 2
CIRCUITS
▪ 10 LEGS SHOW
CIRCUIT ACTIVITY
GENDER- BO 34.95

Terms: Minimum order $ 10. For slapping and handling Include $3.50 for
ground and $4.50 air. Orders over 1lb and foreign orders may require
additional shipping charges-please contact the sales departmenl for the
amount. CA residents must include applicable sales tax. Prices subtect
to change withoul notice. We are not responsible lor typographical errors.
We reserve the right to limn quantities and to substitute manulacturer.
All merchandise subject to prior sales. A full copy of our terms is available
upon request. Items pictured may only be representative

TOLL FREE 8130-538-5131313
COPYRIGHT 1989 JO MICRODEvICI •
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MAIMI

MICROCOMPUTER
MARKETING COUNCIL

i

ll el

JDR Microdevice

. 30 DAY MONEY BACK GUARANTEE • 1YEAR WARRANTY ON ALL PRODUCTS • TOLL- FREE TECHNICAL SUPPORT
.COMPLETE CUSTOMER SATISFACTION • SUPFRIOR SERVICE • FRIENDLY. KNOWLEDGEABLE SALES STAFF

DFI HANDY SCANNER
400 DPI $24995

zreee t) 0
a
\
ie
e
Mo leel

HS-3000
OCR-SOFT OCR SOFTWARE $99.95

INTERNAL 2400 BALM
AUTO DIAL ANSWER
SELF TEST ON POWER uP
FULL OR HALF DUPLEX
TOUCHTONE OR PULSE DIALING
HAYES 8 BELL SYSTEMS COMPATIBLE
MIRROR II COMMUNICATIONS SOFTWARE INCLUDED
RO241
$ 129.95
RO -121
+
200 BAUD 1/2 CARD
$69.95
RO 24M 2400 BAUD FOR PS 2
$249.95
EXTERNAL 2400 BALM
▪ 2400 1200 ,300 HAYES COMPATIBLE
• 8EASY- TO- READ STATUS LEDS
I CALL PROGRESS MONITORING 8ADJUSTABLE VOLUME
I 2ND PHONE JACK FOR VOICE COMMUNICATIONS
▪ REQUIRES SERIAL PORT 8CABLE ( OPTIONAL)
PRO-24E
$169.95
PRO- 12E 1200 BAUD EXTERNAL
$ 99.95
APPLE/MACINTOSH MODEMS
MACINTOSH 2400 BAUD EXTERNAL AS ABOVE WITH
CABLE AND PROCOM M SOFTWARE
PRO-24EM
$199.95
PRO- 24A APPLE II 2400 BAUD MODEM $ 179.95
APPI E II 1200 BAUD MODEM

$139.95

POCKET MODEM

LOGITECH HIREZ‘
MOUSE

NEC MULTISYNC II

GVG"

*599.95

I AUTO FREO ADJUSTMENT D RESOLUTION AS HIGH AS
800 X560 D TEXT MODE & TEXT COLOR I .
NCL. ADAPTOR
NEC- MULTI

4
1399

JDR MULTI

HIGH RESOLUTION BUS MOUSE FOR BETTER RESPONSE
• 320 DPI I INCLUDES DRIVER. TEXT EDITOR & POP-UP
MENUS I NO PAD, POWER SUPPLY OR PORT REQUIRED
LMOUSE-BH
LOGITECH 3-BUTTON MOUSE
PC MAGAZINE EDITORS CHOICE , ALL MODELS HAVE
SERIAL SUPPORT (COM1/COM2), 200 D.P I. RESOLUTION,
LOTUS 1-2-3 SHELL. SELF- INSTALLING SOFTWARE AND
POINT EDITOR"
LMOUSE
$74.95
LMOUSE-P
SERIAL MOUSE W/LOGIPAINT
$89.95
LMOUSE-BP
BUS MOUSE W/LOGIPAINT
$89.95
LMOUSE-BPBL BUS MOUSE W/PUBLISHER PKG S129.95
LMOUSE-BPC
BUS MOUSE W/LOGIPAINT/CAD $ 139.95

24-HR. ON-LINE ORDERING!

$9995

VGA COMPATIBLE
PACKAGE $649
• 800 X560
MAXIMUM
RESOLUTION
I 640 X480 IN
16 COLORS
I 320 X200 IN
256 COLORS
▪ IBM STYLE
ANALOG
MONITOR
I FULLY VGA. EGA
CGA HERCULES
&MONOCHROME
COMPATIBLE
VGA-PKG

ALL HANDY SCANNERS
ARE NOT THE SAME ,
• INSTANTLY SCANS UP
TO e WIDE IMAGES
• 100, 200, 300, 400 DPI
BOTH DIRECTIONS
B&W AND 3HALF-TONE
MODES
I 32 LEVELS OF GRAY SCALE
• HERCULES, CGA AND EGA COMPATIBLE
▪ INCLUDES HALO DPE AND IMAGE EDITOR SOFTWARE

*129'

PRO- 12A

®

(4013) 374-2171
JOR'S ELECTRONIC BULLETIN BOARD OFFERS
TECHNICAL SUPPORT, CONFERENCING AND MORE

0499.95

• FULL FEATURED MULTISCAN MONITOR WITH UNLIMITED
COLORS • HIGH RESOLUTION, le NON-GLARE DISPLAY
AUTO SWITCHING • TTUANALOG VIDEO INPUT
JDR-MULTI
ESA MONITOR

»399.95

▪ 720 X350 MAXIMUM RESOLUTION I 31 MM DOT PITCH
14 - BLACK MATRIX SCREEN I 16 COLORS SWIVEL BASE
EGA- MONITOR

1

EGA SPECIAL - SAVE $50!

BUY THE RELISYS EGA AND THE MCT EGA CARO TOGETHER
AND SAVE $reoo
JUST $499.00
RES MONITOR

»279.95

▪ COLOR/GREEN/AMBER SWITCH / 41MA4 DOT PITCH
I 640 X240 RESOLUTION I 14" NON GLARE SCREEN
▪ TILT AND SWIVEL BASE
ROB-MONITOR
FLAT SCREEN

»139.95

• LOW DISTORTION 14 - GLARE.RESISTANT AMBER SCREEN
I 720 X350 MAXIMUM RESOLUTION I IBM COMPATIBLE
7TL INPUT I SWIVEL BASE
GM- 1488
MONO-SAMSUNG WITH 12* SCREEN
$129.95

TILT & SWIVEL MONITOR STANDS
YOU'LL NEVER
BE FAR FROM YOUR
DATA WITH THIS 6OUNCE
HAND-HELD POCKET MODEM
1200/300 BAUD I BATTERY 8. AC POWE ,,
I SERIAL INTERFACE ( 0325) • 4STATUS INDICATORS
GVC-12P
$249.95
GVC-24P 2400 BAUD VERSION

î

MS- 100
$ 12.95
MS-200 5OUTLETS AND SURGE SUPPRESSOR $ 39.95

DATA SWITCH BOXES
TYPE

IOF POS,

PARALLEL

2- WAY
2- WAY
3- WAY
4- WAY

AB- P
RSP-2P
RSP-3P
RSP-4P

PUSHBUTTON
ROTARY
ROTARY
ROTARY

SERIAL
AB-S
RSS-2S
RSS-3S
RSS-4S

PRICE
39.95
24.95
27.95
29.95

ee29995

KEYBOARDS
Id 61.1...LJ 68•166à

LIIJJ

Id

-J

é

e
MISF

MOLDED COMPUTER CABLES
TACTILE FEEDBACK MAXI-SWITCH
MAX-5339 ENHANCED STYLE ISHOWU
MAX-5060 84 KEY LAYOUT

$84.95
$64.95

BTC ENHANCED STYLE LAYOUT
▪ AUTOSENSE FOR XT OR AT COMPATIBLES
LED INDICATORS D AUTO REPEAT PEATuRE
• SEPARATE CURSOR PAD
BIC 5339
$79.95
BTC 84 KEY LAYOUT
I SOFTWARE AuTOSENSE FOR XT OR AT COMPATIBLES
LED INDICATORS a AUTO REPEAT
BIC 5060
$59.95
OTC AUDIBLE "CLICK" KEYBOARD
▪ ENHANCED STYLE, 101 KEY KEYBOARD
• LED INDICATORS I AUTO REPEAT
$84.95
K103-A
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UPRIGHT CASE

HIGH QUALITY GOLD-PLATED CONTACTS. CABLE AND
CONNECTORS ARE 100% SHIELDED MOLDED ASSEMBLY
CBL-PRINTER
PC PRINTER CABLE
$9.95
CBL-PRINTER-25
CBL-PRINTER-RA
CBL-01325-MM
CBL-0B25-MF

AS ABOVE - 25 FOOT
RIGHT ANGLE PRINTER
DB25 MALE TO 0625 MALE
DB25 MALE TO 01325 FEMALE

$15.95
$15.95
$9.95
$9.95

CBL-9-SERIAL
CBL-KBD-EXT
CBL-CNT-MM
CBL-HD-20

9PIN TO 25 PIN SERIAL
KEYBOARD EXTENSION
36 PIN CENTRONICS-M/M
20 PIN HARD DISK CABLE

$6.95
$7.95
$14.95
$3.95

CBL-HD-34
CBL-HD-34D
CBL-F0C-EXT
CBL-MNT-9

34 PIN HARD DISK CABLE
34 PIN DUAL HARD DISK
37 PIN EXTERNAL FLOPPY
9PIN MONITOR EXTENSION

$4.95
$6.95
$9.95
$6.95

CBL-MODEM

DB25 TO DB25 FEMALE

$7.95

SLEEK UPRIGHT DESIGN SAVES
SPACE, ADDS STYLE!
I ACCOMODATES ALL
SIZES OF MOTHERBOARDS
I 250 W POWER SUPPLY
INCLUDED
▪ MOUNTS FOR 3FLOPPY
&4HARD DRIVES
▪ TURBO & RESET SWITCH
▪ SPEED DISPLAY, POWER
& DISK LED'S
▪ INCL MOUNTING HARDWARE,
FACEPLATES & SPEAKER
CASE- 100
CASE- FLIP

FOR 8088 MOTHERBOARDS

939.95

CASE-SLIDE FOR 8088 MOTHERBOARDS
CASE-70
FOR 286 MOTHERBOARDS
CASEJR

MINI- 286 W POWER SUPPLY

839.95
$89.96
8149.95à

POWER SUPPLIES
[ ALL OUR POWER SUPPLIES ARE UL APPROVED.
PS- 135
IBM XT COMPATIBLE. 135 WATTS
PS- 150
IBM XT COMPATIBLE. 150 WATTS
PS-200
IBM AT COMPATIBLE 200 WATTS

1101220 V

359.9:
669.95
$89.95

Circle 6on Reader Service Card (DEALERS: 7)

659 Seagate

1.44 MB 3 lie" DRIVE

Kits include a Seagate hard disk drive.

$9995

drive controller, cables and instructions
HDKIT20 20 MB System Kit
HDKIT30 30 MB System Kit

I ULTRA HIGH DENSITY
▪ ALSO WORKS WITH 720K DISKS .41

$269
30 Mb kit $299111.1111.
2a Mb kit

DRIVE

AVG.
SIZE

FDD-1.44X BLACK FACEPLATE
FOG- 1.44A BEIGE FACEPLATE

20MB

FDD-SOFT SOFTWARE DRIVER & 19.96

MODEL

SPEED

ST- 225

65

RLL ST-238
40MB
ST-251
40MB
ST-251-1
60MB RLL ST-277
30MB

112 HEIGHT FLOPPY OINK DRIVE.

65
40
28
40

ms
ms
ms
ms
ms

HT.

-

$559
$629

8603
-

DS/DO 360K
5-114 - FWITSU DS/HD 12M

$$8
119
9 ..9
95
5

30MB

ST- 4038

40 ms

FDD-360
FDD-1.2

sue DS/DD 380K
5-I/4' DS/HD 12M

$69.95
$109.95

80MB

ST- 4096

28 MS

Full

MF355X
MF355A

3-1/Z MITSUBISHI 144MB ( BLACK)
$129.95
3 le MITSUBISHI 144MB ( BEIGE I $129.95

FDD-3.5X

3 VT DS/DD 720K ( BLACK)

$97.95

FDD-3.5A

3 1/7* DS/DD 720K ( BEIGE)

$97.95

DRIVES
$369.95

AR5540A

FASTER TAPE DRIVE - ATS ONLY

$369.95

AR340

40 MB TAPE CARTRIDGES

$419
$509

$299
$499

-

AFH-RLL
-

$489
$579

$389
-

-

$589

$659
S729

INBOARD 385/PC

inteF

*139500

$24.95

"JDR MICRODEVICES IS FIRST CLASS TO DEAL
WITH, VERY PROFESSIONAL AND FRIENDLY."
-JA. COFFIN, ISLESBORO, ME
"YOUR AVAILABILITY AND WILLINGNESS

DISKETTES

TO ATTEND TO OUR NEEDS WITH PROMPT,

N-MD2D

BOX OF 10 5- lie 360K DS(DD

N-MD2H
N-3.5DS

BOX OF 10 5-114 . 12MB DS/1-ID
BOX OF 10 3-l/2 720K DS/DD

N-3.5HD

BOX OF 10 3-1t2 . I44 MB DS/HD

$6.95
$13.95
$16.95
$49.95
EA. 49e

N-MD2D BULK 360K DS/DD ( MIN 50 DISKS)

DRIVE ALLESSOTHEff
FD-ARAIL
FD-55MHW
FD-5Y
FD55P

$339

$449

M2551A
M2553K

-LP

-

Full

$99.95
$129.95

ARCHIVE TAPE DRIVE . XT'S 8 AT'S

AFH

$269

Half

5 1/4' TEAC IDSOD 360K
5-1/4" TEAC DS/HD 12M

AR5240X

RLL

Half
Half

Half

FD- 55G

TAPE 8A

with mcr Controller

HOC

$225
$249
$379
$469

Half

FD- 55B

5-114- FWITSU

ALONE

MTG RAILS FOR AT COMPATIBLE
HALF HEIGHT MOUNTING HARDWARE
YPOWER ADAPTOR FOR DRIVES
BEIGE FACEPLATE FOR TEAC DRIVES

2.95
2.95
2.95
2.95

COURTEOUS PERSONNEL IS GREATLY
APPRECIATED."
UPGRADE YOUR XT TO A 386 FOR LESS THAN $900
a 16 MHZ PROCESSOR REPLACES 8088
• 1MB MEMORY INSTALLED
/I EXPAND TO 3MB WITH PIGGYBACK CARD
▪ 5YEAR WARRANTY
PCI8 1200
PIGGYBACK MEMORY BOARDS
$649.00
PCI81210
IMB INSTALLED
$1195.00
PCIB1220
2MB INSTALLED

INTERFACE CARDS
DRIVE CONTROLLERS

L2 MD FLOPPY CONTROLLER *69.95
ADD VERSATILITY AND CAPACITY TO YOUR XT
• S1IPPORTS 2DRIVES, CAN MIX 360K AND 12MB
• ALLOWS DATA TO FLOW FREELY FROM XTS TO Ars
IACT-FDC-1/
FLOPPYIDAHO CONTROLLER *139.95
XT SYSTEM SHORT OF SLOTS , THIS CARD FREES ONE UP ,
I INTERFACES UP TO 2MD'562 HDDS. CABLING FOR 2
FOD/lHOD W SUPPORTS BOTH DS/OD 8 DS/OD WOOS 32
MCT-FH
21361306 FLOPPY/HARD
*149.95
FLOPPY/ HARD DISK CONTROL IN A TRUE AT DESIGN
a SUPPORTS UP TO 2360K /
7201(/ 12FAB FDD S
a SUPPORTS 2HOD'S USING STANDARD TABLES
MCT-AFH
HARD DISK CONTROLLER

1179.95

HARD DISK CONTROL AT AN ECONOMICAL PRICE
I SUPPORTS 16 DRIVE SIZES INCLI,DING 10.20.30 & 40 MB
• DIVIDE 1LARGE DRIVE INTO 2 LOGICAL DRIVES
PACT-HDC

-I'M SORRY NOW THAT IWAITED SO LONG."
-K. BOGGS, PARADISE, CA

MONOCHROME GRAPHICS $159.515

MLILTIFILINCTION CARDS

TRUE HERCULES COMPATIBILITY SUPPORTS LOTUS 1-2-3
• PARALLEL PRINTER PORT CONFIGURES AS LPT1 OR
LPT2 /
I USES VLSI CHIPS TO ENSURE RELIABILITY
MCT-MGP

MULTI i/0 FLOPPY CONTROLLER * 79.95
A All/i/Cl COMPANION FOR OUR MOTHERBOARDS
• siii 1DORTS UP TO TWO 360K FLOPPIES. 720K W, DOS 32
W CI HI
AL PARALLEL. GAME PORT. CLOCK/CALENDAR
MCT-M10

lort. IBM COMPATIBLE PASSES IBM EGA DIAGNOSTICS
▪ 256K OF VIDEO RAM ALLOWS 640 X 350 IN 16 OF 64
COLORS W COMPATIBLE WITH COLOR AND MONO.
CHROME ADAPTORS • HERCULES COMPATIBLE

MID- SERIAL-2ND SERIAL PORT

MCT-EGA

$15,95

EGA ADAPTOR

*149.35

111LILT11/0 CARD
*59.95
USE WITH MCT EH FOR MINIMUM OF SLOTS USED
/ SERIAL PORT. CLOCK/ CALENDAR WITH BATTERY
/ PARALLEL PORT ADDRESSABLE AS LPT1 OR LPT2
MCI- 10

COLOR GRAPHICS ADAPTOR *49.95
COMPATIBLE WITH IBM GRAPHICS STANDARDS
SUPPORTS ROB. COLOR. 8 COMPOSITE MONOCHROME
▪ 640[320 X 200 RESOLUTION, LIGHT PEN INTERFACE
MCT-CG

MG/3M IIIIJLTIFIJNCTION

MONOGRAPHICS
I/O
0119.75
TOTAL SYSTEM CONTROL FROM A SINGLE SLOT ,
• CTRL 2FLOPPIES. SERIAL, PARALLEL. GAME PORT,
CLOCK CAL I RUN COLOR GRAPHICS SOFTWARE ON A
MONOCHROME MONITOR
MCT-MGMIO

1039.95

ADDS UP TO 3MB OF RAM TO YOUR AT
I USER EXPANDABLE TO 15MB OR 3MB WITH OPTIONAL
PIGGYBACK BOARD (OK INSTALLED) • INCLUDES SERIAL
AND PARALLEL PORT
MCT-AMF
;29.95
MCT-AMF-MC PIGGYBACK BOARD
$24.95
A10 -SERIAL 2ND SERIAL PORT

2851385 IMAM

LARD

*59.95

USE WITH MCT-AFH MINIMUM OF SLOTS USED
• SERIAL, PARALLEL AND GAME PORTS W USES 16450
SERIAL SUPPORT CHIPS FOR HIGH SPEED OPS
MCI-A10
AIO-SERIAL 2ND SERIAL PORT
$
24.95

MEMORY CARDS
OW9.95

RLL CONTROLLER
TRANSFER DATA 50% FASTER
• SUPPORTS UP TO 2RLL HARD DRIVES
a DESIGNED FOR XT COMPATIBLES

HAS NEVER BEEN MORE ENJOYABLE NOW
THAT IHAD THE GOOD SENSE TO CALL JDR

DISPLAY ADAPTORS

BY MODULAR CIRCUIT TECHNOLOGY

FLOPPY LUSK CONTROLLER
* 29.95
SINGLE SLOT CONTROL OF 4FLOPPIES
I INTERFACES UP TO 4FDD S TO AN IBM PL OH
COMPATIBLE / SUPPORTS DS/DD AND DS OD W DOS 3
MCT-FDC

--DIANE M. DUBOIS, SAN JOSE, CA
"SHOP- BY- PHONE COMPUTER MAIL ORDER

576K RAM CARD
*59.95
A CONTIGUOUS MEMORY SOLUTION IN A SHORT SLOT
▪ USER SELECTABLE CONFIGURATION UP TO 576K
▪ USES 64K & 256K RAM CHIPS 10K INSTALLED)

21351386 MONOGRAPHICS VD

*99.95

USE THIS ' DO EVERYTHING - CARD TO HOOK UP YOUR
MONOCHROME MONITOR. PARALLEL PRINTER. MODEM AND
JOYSTICK AT THE SAME TIME. THE ONLY OTHER CARD
YOUR SYSTEM NEEDS IS A FLOPPY/HARD CONTROLLER.
I AT COMPATIBLE
▪ 720 X 348 RESOLUTION. 80 & 132 COLUMN TEXT
I PARALLEL . SERIAL & GAME PORTS
▪ HERCULES COMPATIBLE MONOGRAPHICS
▪ INCLUDES SOFTWARE FOR RUNNING COLOR GRAPHICS
PROGRAMS ON A MONOCHROME MONITOR
MCT-MGAIO

MCI-RAM

PACT-RLL
20613515 FLOPPYIPIARI3REL

*199.95

IMPROVE SPEED AND STORAGE OF YOUR AT COMPATIBLE
I SUPPORTS UP TO 2RLL HARD DISCS AND 2FLOPPIES
I SUPPORTS 360/720/ 1.2 MB FLOPPIES IN & 25"ft 3.5 MCT-AFH-RLL

EXPANDED MEMORY CARD
*129.95
2MB OF LOTUS INTEL MICROSOFT MEMORY FOR AN AT
I CONFORMS TO LOTUS INTEL EMS I USER EXPANDABLE TO 2MB I/ CAN BE USED AS EXPANDED OR
CONVENTIONAL MEMORY, RAMDISK AND SPOOLER
MCI- EMS
MCT-AEMS 286/386 VERSION
$139.95

JDR MICRODEVICE, 110 KNOWLES DRIVE, LOS GATOS, CA 95030
LOCAL ( 408) 866-6 0FAX ( 408) 378-8927 TELEX 171-110
RETAIL STORE: 1256 SOUTH BASCOM AVE
HOURS .M- F9-7 SAT. 9-5 SUN. 12-4

SAN JOSE, CA ( 408) 947-8881

Terms: Minimum order $ 10. For shipping and handling include $3.50 for
ground and $4.50 air. Orders over 1lb and foreign orders may require
additional shipping charges--please contact the sales department for the
amount. CA residents must include applicable sales tax. Prices subject
to change without notice. We are not responsible for typographical errors.
We reserve the right to limit quantities and to substitute manufacturer.
All merchandise subject to prior sales. A full copy of our terms is
available upon request. Items pictured may only be representative.

TOLL FREE 800-5311-5000
COPYRIGHT 1989 JOR MI

ODE VICES
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BUILD YOUR OWN SYSTEM

NEW! MODULAR PROGRAMMING SYSTEM
MODULAR CIRCUIT TECHNOLOGY
THE IDEAL SYSTEM FOR DEVELOPERS: AN INTEGRATED MODULAR SYSTEM THAT EXPANDS
AS YOUR NEEDS GROW.

ALL THE MODULES USE A COMMON HOST ADAPTOR CARD SO YOU

NEED JUST ONE SLOT TO PROGRAM EPROMS, PROMS. PALS AND MORE.

HOOT ADAPTCHT CARO

029.95

a A UNIVERSAL INTERFACE FOR ALL THE PROGRAM
MING MODULES
USER SELECTABLE PROGRAMMABLE ADDRESSES
PREVENT ADDRESSING CONFLICTS
• 71C LUDES MENU- DRIVEN SOFTWARE PACKAGE
•

', CLUDES MOLDER CABLE

MOD-MAO

UNIVERSAL
MODULE
1144444---.
OVER 20.000 JOE? SYSTEMS HAVE ALREADY
BEEN BUILT.

»499.99

• PROGRAMS EPROMS. EEPROMS, PALS, BI- POLAR
PROMS. 8748 & 8751 SERIES DEVICES
• PROGRAMS 16V8 & 20V8 GALS ( GALLIUM ARSENIDE)
FROM LATTICE. NS. SOS
• TESTS TTL. CMOS. DYNAMIC & STATIC RAMS
▪ LOAD DISK. SAVE DISK. EDIT. BLANK CHECK.
PROGRAM. AUTO. READ MASTER. VERIFY & COMPARE
▪ TEXTOOL SOCKET ACCEPTS 2 TO eWIDE ICS FROM

EASY TO ASSEMBLE IN JUST 2

HOURS WITH A SCREWDRIVER.

8-40 PINS

MHZ MINI-286
•
•
•
El
•

1,052.70

12 MHZ MINI- 286 MOTHERBOARD • 512K RAM MEMORY
MINI- AT CASE WITH POWER SUPPLY
84 KEY KEYBOARD D MONOCHROME MONITOR
12MB FLOPPY DRIVE D FLOPPY IHARD CONTROL
GRAPHICS ADAPTOR

/0 MHz TURBO saga
0636.20
• INCLUDES SERIAL PORT. 2PARALLEL PORTS. CLOCK/
CALENDAR AND GAME ADAPTOR II RUNS COLOR
GRAPHICS ON A MONOCHROME MONITOR
II MOTHERBOARD D 256K RAM MEMORY • 135 WATT
POWER SUPPLY D FLIP- TOP CASE • 84 KEY KEYBOARD
• 360K FLOPPY DRIVE II MONOGRAPHICS I/O CARD
• MONOCHROME MONITOR

HOD-LIKW

EPROM MODULE

009.95

▪ PROGRAMS 24-32 PIN EPROMS. CMOS EPROMS AND
EEPROMS FROM 16K TO 1024K
IF HEX TO OBJ CONVERTER
▪ AUTO. BLANK CHECK/PROGRAMNERIFY
VPP S. 12.5. 12.75, 13, 21 & 25 VOLTS
• NORMAL. INTEILIGENT, INTERACTIVE. & QUICK PULSE
PPOGRAMM'NG ALGORITHMS
MOD- MEP
MOD- MEP-4

FOUR- EPROM PROGRAMMER $ 169.95

MOD- MEP-8

EIGHT.EPROM PROGRAMMER

$259.95

MOD- MEP- 16 FOXTEEN-EPROM PROGRAMMER $499.95

elq 0)
"
po ces

MOTHERBOARDS

WHIM 4.77/8 MHz

O95.95

▪ XT COMPATIBLE • NORTON Si 17 D 477 OR 8MHZ
OPERATiON WITH 8088-2 AND OPTION AL 8087-2 CO PROCESSOR • FRONT PANEL LED SPEED INDICATOR
AND RESET SWITCH SET SUPPORTED • CHOOSE

ID /Wiz HINDLE CHIP
aXT COMPATIBLE • NORTON SI 21

PAL

8,137.95

099.95

A STANDARD IX RESET SWITCH. KEYLOCK. & SPEED /
POWER INDICATORS SUPPORTED
MCI-TURBO- 10

• ATCOMPATIBLED

MODULE

*379.95

LANDMARK AT SPEED10 MHZ
• NORTON S 103 • 8SLOTS (TWO 8- BIT. SIX 16.
BIT) • HARDWARE SELECTION OF 6OR 10 MHZ
II FRONT PANEL LED INDICATOR • SOCKETS FOR
1MB OF RAM AND 80287 II ONE WAIT STATE
II BATTERY BACKED CLOCK • KEYLOCK
SUPPORTED D RESET SWITCH
MCI-286

MOD-MPL-SOFT

MCT-M286-12
MCT-M2136 6 10 MHZ MINI 80286 BOARD

BI-POLAR MODULE

$
99.95

IIIJAL TRACE
OSCILLOSCOPE

VOLTAGES
• SPLIT OR OOMBINE CONTENTS OF SEVERAL EPROMS
OF DIFFERENT SIZES
• READ. WRITE. COPY. ERASE CHECK & VERIFY
• SOFTWARE FOR HEX AND INTEL HEX FORMATS

Iii

MOD-MBP

BARGAIN HUNTER'S CORNER

a PROGRAMS 27XX AND 27XXX EPROMS UP TO 275 ,
• SUPPORTS VARIOUS PROGRAMMING FORMATS &

5339.95

0259.95

20 47Hz

$129"

▪ Al COMPATIBLE D LANDMARK AT SPEED 13 2MHZ
II NORTON SI 11 6 I/1 6MHZ. 10 MHz (
0/1 WAIT STATE)
12 MHZ ( 1WAIT STATE) II ZYMOS ASICS FOR FEWER
CHIPS. GREATER RELIABILITY D SUPPORTS 512K- 1024K
MEMORY D RECHARGEABLE HIGH CAPACITY NI-CAD
BATTERY IV SIX 16- BIT SLOTS. TWO 8- BIT SLOTS
▪ 1001INTS IN STANDARD XT CASE

MOD-MMP

• PROG AMO. MI. NS. TI & SIGNETICS BI- POLAR PROMS
▪ LOAD DISK. SAVE DISK. EDIT. BLANK CHECK.
PROGRAM. AUTO. READ MASTER, VERIFY

EPROM
PROGRAMMER

MCT-EPROM

la MHz afINII-ZOB

PROGRAM. AUTO. READ MASTER, VERIFY & COMPARE
▪ NORMAL & INTELLIGENT PROGRAMMING ALGORITHMS

0249.95

MOD-UPSPAL PROGR,.MMING DEVELOPMENT SOFTWARE

8748 MODULE
Offg.95
aPROG. 8741. 8742. 8748.87496 8750 EPROMS &
PROMS
LOAD DISK. SAVE DISK. EDIT. BLANK CHECK,

MOD-MIC

II USES LESS
POWER. IMPROVES RELIABILITY VI KEY SELECTABLE
SPEEC. 477 MHZ OR 10 MHZ D 22 TIMES FASTER THAN

811286 6/10 MHz

5129.95

a TESTS TTL CMOS DYNAMIC 8 STATIC RAM
▪ AUTO SEARCH FOR UNKNOWN PART NUMBERS
• t
ISER PROGRAMMABLE TEST PROCEDURES

a PROGRAMS HMI NS, TI 20 & TI 24 PIN DEVICES
a BLANK CHECK. PROGRAM. AUTO. READ MASTER.
VERIFY & SECURITY FUSE BLOW

NORMAUTURBO MODE OR SOFTWARE SELECT
PROCESSOR SPEED
MCI-TURBO
MCT-XPAB STANDARD MOTHERBOARD

DIGITAL IC MODULE

$34995
.27.0.,-zA,%-e, ,rc„,nE NGerà,pr, ,:,. NME N(J

...crIT QUIC K

PE:sE4T<EE>DR"

eSNeI"..iS./TeRgikAI%HTOPETNOG SEI?IVCE urTs
TA_ _.....-.- N. APPRECIATE THE TI/TV(1,,iii4A TE
FOR VIEWING TV- VAND TV- H, AND
SYCHRONIZATION
OFPULSES
THE VIDEO SIGNAL. BLANKING,
VfTS,
AND VH SYNC
• EXCEPTIONALLY BRIGHT 5- INCH CRT
• XV OPERATION 110 120V
I 2 YEAR WARRANTY,
MODEL 2000
SPECIAL ENDS 5,31 89

$299.95

JOB MICRODEVICES, 110 KNOWLES DRIVE

LOS GATOS CA 95030

LOCAL ( 408) 866-6200 FAX ( 408) 378-8927 TELEX 171-110
RETAIL STORE. 1256 SOUTH BASCOM AVE

SAN JOSE. CA ( 408) 947-8881

Terms: Minimum order $ 10. For shipping and handling include $3.50 tor
ground and $4.50 air. Orders over 1lb and foreign orders may require
addit1onal shipping charges—please contact the sales department for the
amount. CA residents must include applicable sales tan. Prices subject to
change without notice. We are not responsible for typographical errors.
We reserve the right to limit quantities and to substitute manufacturer.
All merchandise subject to prior sales. A lull copy of our terms is
available upon request. Items pictured may only be representative.

HOURS: M- F9-7 SAT 9-5 SUN. 12-4
WEMBER

MIVIC

ORDER TOLL FREE 1300-5313-50130
COPYRIGHT 1989 JDR MICRODEVICES

CONTINENTAL U S
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Buy with

Confidence
Reputable computer dealers
will answer all these questions
to your satisfaction. Don't
settle for less when buying your
computer hardware, software,
peripherals and supplies.

Purchasing Guidelines

In an effort to make your
telephone purchasing amore
successful and pleasurable
activity, The Microcomputer
Marketing Council of the
Direct Marketing Association,
Inc. offers this advice, "A
knowledgeable buyer will be a
successful buyer." These are
specific facts you should know
about the prospective seller
before placing an order:

Ask These Important
Questions
• How long has the company
been in business?
• Does the company offer
technical assistance?
• Is there aservice facility?
• Are manufacturers' warranties handled through the
company?

• State as completely and accurately as you can what
merchandise you want including brand name, model
number, catalog number.
• Establish that the item is in
stock and confirm shipping
date.

This message is brought to you
by:
the MICROCOMPUTER
MARKETING COUNCIL
of the Direct Marketing
Association, Inc.
6 E. 43rd St.,
New York, NY 10017

MC

MICROCOMPUTER
MARKETING COUNCIL
of the Direct Marketing Association, Inc.

• Confirm that the price is as
advertised.
• Obtain an order number
and identification of the
sales representative.
• Make arecord of your
order, noting exact price including shipping, date of
order, promised shipping
date and order number.
If you ever have aproblem,
remember to deal first with the
seller. If you cannot resolve the
problem, write to MAIL
ORDER ACTION LINE, c/o
DMA, 6E. 43rd St., New York,
NY 10017.

• Does the seller have formal
return and refund policies?
• Is there an aaditional charge
for use of credit cards?
• Are credit card charges held
until time of shipment?
• What are shipping costs for
items ordered?

c Direct Marketing Association, Inc. 1988
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EDITORIAL I
NDEX BY COMPANY
Index of companies covered in articles, columns, or news stories in this issue
Each reference is to the first page of the article or section in which the company name appears

INQUIRY #

1064
1171
1102
1166
1132
1002
1163
1049
981
1150
1066

1127
1157
1151
982
1058
1117

COMPANY

PAGE

A
ADDISON-WESLEY
PUBLISHING
51
ADVANCED PROGRAMMING
INSTITUTE
209
ALANTEC
65
ALSOFT
143
AMERICAN LIQUID LIGHT
65
AMIABLE TECHNOLOGIES
82
APOLLO COMPUTER
11
APPLE COMPUTER
11, 270
APPLIED ENGINEERING
65
ARTISOFT
109
ASHTON-TATE
135
AST RESEARCH
65
ASTRAL DEVELOPMENT
97
AUTODESK
1I

BA NYAN SYSTEMS
•
BATTELLE
BLUE CHIP INTERNATIONAL
BONDWELL INDUSTRIAL
BORLAND
INTERNATIONAL
109,
BROOKS/COLE PUBLISHING

82
11
65
65

INQUIRY #

1122
1155
1030
1031
1022

1056
1125
1130
1154

1134
1113
1108
996
1114

135
82
1032
998

1061
1139
1040
1027
992
1028
1164
1039
1168
852
1065

1111
1029

1107
1129
1131
1012
1007
1165

•
CA LERA RECOGNITION
SYSTEMS
11
CAMBRIDGE NORTH
AMERICA
11
CARRIER CURRENT
TECHNOLOGIES
97
CESS COMPUTERS
82
CHEETAH
INTERNATIONAL
109,281
CHUGAI BOYEKI AMERICA
162
CNS
270
COLORGRAPHIC
COMMUNICATIONS
162
COMMAND
65
COMMODORE BUSINESS
MACHINES
11, 65, 109
COMPAQ COMPUTER
II, 177
COMPU COM
97
COMPUTER CHESS
ASSOCIATION
11
COMPUTER SCIENCE PRESS
51
COMPUTER TIES
82
CORNERSTONE
TECHNOLOGY
162
D
DATA GENERAL
DATAEASE INTERNATIONAL
DATAPOINT
DELL COMPUTER
DIGITAL COMMUNICATIONS
ASSOCIATES
DIGITAL EQUIPMENT
11,
DIGITALK
DISTRIBUTED PROCESSING
TECHNOLOGY
E
EASTMAN KODAK
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995

989
1170
1059
987
1137
1033
1041
994

1003
1045
1136

COMPANY

PAGE

EFFECTIVE DATA SOLUTIONS
ELECTRIM
ELECTROHOME
ELITE BUSINESS
APPLICATIONS
EVEREX SYSTEMS

82
65
162

FARALLON
FIBERVIEW
FLAGSTAFF ENGINEERING
FORMALSOFT
FOUNDATIONWARE
FIG DATA SYSTEMS
FUJITSU AMERICA

11
11
109
82
82
65
11

G
GENERAL ELECTRIC
GENERIC SOFTWARE
GEOCOMP
GO
GOLD HILL COMPUTERS
GRAPHAEL
GRAPHICTEXT APPLICATIONS

11
82
82
11
82
270
82

82
270
270
65

11

999
1011
1047
1156

ICONIX SOFTWARE
DEVELOPMENT
270
IDEASSOCIATES
65
INFOPRO SYSTEMS
11
INFORMATION STORAGE
109
INFORMIX SOFTWARE
135
INOVATIC
82
INTECOLOR
162
INTEL
109,281
INTERACTIVE SOFTWARE
ENGINEERING
270
INTERNAL REVENUE
SERVICE
11
INTERNATIONAL META
SYSTEMS
270
INTERSTEL
109
ISICAD
82

•
KN OWLEDGE GARDEN
KNOWLEDGE SYSTEMS
KYOCERA UNISON

1023

884
162
129

H
HEWLETT-PACKARD
149, 162
HEWLETT-PACKARD
LABORATORIES
270
HITACHI
11
HONEYWELL SYSTEMS AND
RESEARCH CENTER
270

JOHN WILEY & SONS
11
82
82
281

INQUIRY #

853
1177
1001
1060
1133
1126
1024
1141
1021
1054
851

1034
1035
1119
1128

1036
1000
1105
1173
1037
1161

1140
984

1044
993
853
1174
1013
983
1010

51

270
270
65, 109

1008
1052
1118
851

1062
1055

883

LA NTANA TECHNOLOGY
•
LOGITECH INTERNATIONAL
SA
LSI LOGIC
LUGARU SOFTWARE

97

1046

109
11
197

1042

COMPANY

PAGE

LUNDEEN AND ASSOCIATES .... 129

MAGMA SOFTWARE
SYSTEMS
MANZANA MICROSYSTEMS
MARQ TECHNOLOGIES
MATHSOFT
MATRIX SOFTWARE
TECHNOLOGY
MAXIMUM STORAGE
MENTAL AUTOMATION
MICRO PLANNING
INTERNATIONAL
MICROGRAFX
MICRORIM
MICROSOFT
11, 109, 129,
MICROSOLUTIONS COMPUTER
PRODUCTS
MICROTEK
MICROVITEC
MIT PRESS
MITSUBISHI ELECTRONICS
AMERICA
MODEL SOFTWARE
MODEM CONTROLS
MONTGOMERY SECURITIES
MOTOROLA
11,
N
NANAO USA
NATIONAL INSTRUMENTS
NCR
NEC AMERICA
NEC HOME ELECTRONICS
U.S.A.
NETWISE
NEW YORK INSTITUTE OF
TECHNOLOGY
NEXT
NKR RESEARCH
NOSTRADAMUS
NOVELL

197
191
65
11
270
109
82
82
149
82
149

191
11
162
51
162
82
82
II
281

162
270
274
65
65, 162
11
11
11, 265
11
82
11, 135

O
OASIS SYSTEMS/FTL GAMES
109
OASYS
270
OGIVAR TECHNOLOGIES
177
ONSET COMPUTER
65
ONTOLOGIC
270
ORACLE
11, 135
OREGON SOFTWARE
270
OSBORNE MCGRAW-HILL
51

PARCPLACE SYSTEMS
PAUL MACE SOFTWARE
PHASE THREE LOGIC
PIXAR
PRECISION
PRENTICE-HALL
PRIAM

QUARTERDECK OFFICE
SYSTEMS

11, 270
109
82
1I
221
11
109

109

INQUIRY #

COMPANY

1053
1063

QUICKSOFT

1115

RAINBOW BRIDGE
SOFTWARE
RICOH
ROBOTRON IC'S

1158
1124

997

1138
1116
1106
1101
881
1160
1004
1051
1123
1176
1048
852

1043
1159
991
1006
1162
988
1038
1026
1025
1172
1005
1050
1106

882
1175

PAGE

97, 109
990

S
SAK TECHNOLOGIES
SERVIO LOGIC
DEVELOPMENT
SILICON GR kPHICS
SKISOFT PUBLISHING
SOFT WAREHOUSE
SOFTBRIDGE MICROSYSTEMS
SOFTVIEW
SOFTWARE PUBLISHING
SOLUTION SYSTEMS
SONY OF AMERICA
STANFORD UNIVERSITY
STEPSTONE
STERLING CASTLE
SOFTWARE
STRADEWARE
SUN MICROSYSTEMS
SWISSCOMP
SYMANTEC
SYSGEN

1169
1167
985
986
1152

82
65
82

11
270
11
82
82
82
143
11
197
65
11
270
109
82
11
65
109
191

TANDON
109
TANDY
11
TAXAN USA
65
TEKTRONIX
270
TEXAS INSTRUMENTS
11, 281
TGS SYSTEMS
270
THE COMPLETE PC
65
THE WHIT WATER
GROUP
109, 270
3COM
149
TORUS SYSTEMS
149
TOUCHBASE SYSTEMS
65
TRAVELING SOFTWARE.... 109, 270
TWINHEAD
INTERNATIONAL

274

U
UNIPRESS SOFTWARE
UNIVERSAL VECTORS
UNIVERSITY OF GEORGIA

197
65
11

V
VENTANA PRESS

1153

INQUIRY #

WANG MICROSYSTEMS
WAVEFRONT TECHNOLOGIES
WESTERN DIGITAL IMAGING
WILLOW PERIPHERALS
WOHL ASSOCIATES
WORDPEF.FECT
WORDTECH SYSTEMS
WYSE TECHNOLOGY

51

65
11
65
65
Il
135
135
65

COMPANY

PAGE

X
XEROX SPECIAL INFORMATION
270
SYSTEMS

INQUIRY #

1057
1009

COMPANY

PAGE

109
ZENITH DATA SYSTEMS
270
ZORTECH

COMING UP IN BYTE
PRODUCTS IN PERSPECTIVE:
In the front of the April BYTE will be Microbytes, What's New, and Short
Takes. We've scheduled hands-on looks at SideKick for Presentation
Manager, PhotoMac, Sharp's Wizard, Discus Rewritable, DOSTALK,
System Sleuth, and Disk Technician Advanced.
April's Product Focus will be on uninterruptible power supplies. Since we
ran atwo-part series on UPSes last year, we've been deluged with inquiries
and requests for more information. Responding to reader demand, the
BYTE Lab has taken alook at adozen units designed to spare your equipment
from the vicissitudes of the power grid.
System reviews include the CompuStar from Wells American, which offers
adual-bus option and your choice of CPUs. Additionally, we'll look at the
new Compaq Deskpro 386/20E.
Hardware reviews currently in the lineup include Sharp and Howtek color
scanners for the Mac and three fax modems for the Mac.
Software reviews on tap include Theos 386, amultitasking operating
system from Theos Software; and Extend, asimulation toolkit from Imagine
That.
Application reviews include two families of products for the Mac—
statistical packages and presentation software.

IN DEPTH:
Computer-aided software engineering is April's topic. Articles will
include an overview by Michael Gibson, an attempt to define the parameters
of the discipline by Capers Jones, and adiscussion of the most widely used
methodologies by their principal proponents and inventors: Chris Gane, Ed
Yourdon, Peter Chen, Ken Orr, and Larry Constantine. Also, the case for
and against CASE will be the subject of an article by Robert McIlree.

FEATURES:

SPECIAL SUPPLEMENT:

This section will contain the
Hands On articles, Brett Glass's
Under the Hood and Rick
Grehan's Some Assembly
Required. Brett will be
discussing BIOSes, while Rick
will present abinary-codeddecimal floating-point package.

The April issue will also contain
aspecial supplement on
graphics. It will contain articles
on the following subjects: the
RenderMan standard; ray
tracing; scientific visualization,
editing techniques, and graphics
interface standards; and a
comparison of the Mac II, the
Amiga, and the IBM PS/2 as
graphics-capable personal
computers.
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READER
SERVICE

To get further information on the products advertised in BYTE, fill out
the reader service card by circling the numbers on the card that correspond to the inquiry number listed with the advertiser. This index is
provided as an additional service by the publisher, who assumes no
liability for errors or omissions.
Correspond directly with company.

Alphabetical Index to Advertisers
Inquiry No.

Page No.

8
9
10
38
11

2001 SALES
40
2500 AD SOFTWARE .
132
3X - USA CORP.
89
ACCEL 500
220
ACM SIGGRAPH 89
237
325
12 ADVANCED LOGIC RES. . . . 90,91
13 ADVANCED LOGIC RES. . . . 90,91
14 ADVANTAGE SOFTWARE . . . 131
15 AK SYSTEMS
316
16 ALPHA PRODUCTS CO.. . 326,327
17 ALTEX
308
19 AMERICAN SMALL BUS. COMP 137
• AMPRO
134
20 A.N. WHOLESALE & RETAIL . 320
21 ANNABOOKS
315
22 ANNAHEIM AUTOMATION .. . 310
• ANTHRO
42
• APPLE COMPUTER
202
24 APTECH SYSTEMS
157
25 ASHTON-TATE
215
26 ASHTON-TATE
215
29 AST RESEARCH
21,22,23
30 AST RESEARCH
21, 22 ,
23
300 ASTA ELECTRONICS SYS .. . . 280
31 ATI TECHNOLOGIES
181
33 ATRON
64
34 AUTODESK
101
35 AVOCET
313
36 AVOCET SYSTEMS
127
39 B & B ELECTRONICS
324
55 B&C MICROSYSTEMS
315
285 B&C MICROSYSTEMS
315
40 BASF
217
41 BAYTECH
45
42 BDT PRODUCTS
145
43 BOT PRODUCTS
145
44 BEST COMPUTER
185
45 BEST COMPUTER
185
• BINARY TECHNOLOGY
322
46 BIOLOGICAL ENGINEERING . 146
450 BIX
272,273
47 BLAISE
33
48 BOCA RESEARCH
125
49 BORLAND INT'L
69
69
50 BORLAND INT'L
M19 BORLAND INTL.
MAC- 3
51 BP MICROSYSTEMS
324
52 BUMBLEBEE SOFTWARE
54
• BUYERS MART
294-304
• BYTE BACK ISSUES
304
310
283 BYTE BITS
53 BYTE BOOK CLUB
241
• BYTE PUBLICATIONS . MAC-38
• BYTE PUBLICATIONS
182
• BYTE PUBLICATIONS . . 226,227
• BYTE SUB. MESSAGE . . . MAC-37
• BYTE SUB. MESSAGE
110
• BYTE SUB. SERVICE
MAC-6
240
• BYTE SUB. SERVICE
• BYTE BACK ISSUES SALE MAC-25
303 BYTEK COMPUTER CORP. .
324
304 BYTEK COMPUTER CORP. . . 324
• BYTEWEEK/NEWSLETTER.
225
• CALIFORNIA DIGITAL
323
56 CAPITAL EQUIPMENT
140
302 C.E.T.D.C., INC.
286
• CNS
102
57 COEFFICIENT SYSTEMS
112
M1 COGNITION TECH. . ... MAC-CHI
M2 COGNITION TECH. . .. . MAC-Chi
58 COMPACT DISK PRODUCTS . 180
59 COMPUCLASSICS
119
60 COMPUCOM
60
61 COMPUSAVE
309
62 COMPUTER BOOK CLUB
257
63 COMPUTER FRIENDS
46
64 COMPUTER MAIL ORDER . . 78,79
65 COMPUTER RESOURCE TECH. 173
66 COMPUTER SURPLUS STORE 310
67 COMPUTERLANE
317
68 CONTECH
313
70 CONTROL VISION
310
M3 COOKE PUBLICATIONS . MAC-37
296 COPPER ELECTRONICS
280
71 COVOX
310
72 CURTIS, INC.
271
73 CYBER RESEARCH
322
75 DATA TRANSLATION
61
76 DEFINICON SYSTEMS
111
78 DELL COMPUTER CORP. . . . CII,1
80 DEPARTMENTAL TECH.
203
81 DIGIBOARD
114,115
62 DIGIBOARD
114,115
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Inquiry No.

Page No.

83 DIGITAL RESEARCH
50
50
84 DIGITAL RESEARCH
85 DIGITALK
230
86 DISKCOTECH
316
87 DISKETTE CONNECTION
313
88 DIVERSIFIED COMP. SYS.
322
89 DIVERSIFIED TECHNOLOGY
324
290 DIVERSIFIED TECHNOLOGY 216
M5 DOUGLAS ELECTRONICS . MAC-8
90 DSP
38
91 DTK
190
92 DTK
190
93 DYNAMIC ELECTRONICS .
318
94 ECOSOFT
136
95 EDC GMBH
58
96 ELEXOR INC.
320
97 ELLIS COMPUTING
122
98 EMERSON COMPUTER POWER139
99 EMERSON COMPUTER POWER139
280 ENGINEERS COLLABORATIVE 313
100 EVEREX COMPUER SYS. . 28,29
101 EVEREX COMPUER SYS. . 28,29
102 EXECUTIVE PHOTO & SUPPLY 133
103 FTG DATA SYSTEMS
318
108
104 FLAGSTAFF
105 FLAGSTAFF
108
106 FOX SOFTWARE
25
107 FUTURE COMPUTER SYS. . . 103
108 FUTURE COMPUTER SYS. .
103
59
109 GATEWAY 2000
77
112 GENOA
289 GEYSER INFORMATICS
154
138
113 GOLDEN BOW
114 GTEK
18
115 GTEK
18
116 HAMMERLY COMPUTER SERV 213
117 HARD DRIVES INT'L
195
118 HARD DRIVES INT'L
195
119 HARRIS/3M
164,165
120 HI TECH EQUIPMENT CORP. . 318
121 HIGH RESOLUTION TECH.. . 316
122 HOOLEON
102
123 HOOLEON
102
124 HORSTMANN SOFTWARE . . 224
125 HOUSTON INSTRUMENT
93
M6 HOWTEK
MAC- 10,11
M7 HOVVTEK
MAC- 10,11
299 HWA HSIN ELECT. CO LTD. . 280
126 C EXPRESS
322
127 EEE
184
128 NMAC
24
129 NTECTRA INC
313
130 NTEGRAND
144
131 NTERACTIVE SYSTEMS
7
M9 NVENTION S/W CORP
MAC- 13
M10 NVENTION S/W CORP... MAC- 13
132 0 TECH
152
133 0 TECH
311
134 TAC
126
321
135 JADE
136 JAMECO
306,307
137 JB COMPU-TRONIX
318
138 JENSEN & PARTNERS
121
6 J.D R
328-332
7 J.D R
328-332
216
139 KADAK
140 KEA SYSTEMS
223
141 KNOWLEDGE GARDEN
259
142 KORE INTERNATIONAL
322
143 LA COMPUTER
314
144 LA COMPUTER
314
145 LAHEY COMPUTER
180
146 LAWSON LABS
320
147 LINK COMPUTER GRAPHICS 320
M10 LOGIC PROGRAMMING ASSOC. MAC-6
148 LOGICAL DEVICES
310
149 LOGICAL DEVICES
310
310
305 LOGICAL DEVICES
306 LOGICAL DEVICES
310
150 LOGITECH
70,71
151 LOGITECH
,
M22 MAC FRIENDS
MAC-31
• MACMILLAN BOOK CLUBS . 48,49
152 MANNESMANN TALLY
39
153 MANNESMANN TALLY
39
324
155 MASIS SYSTEMS
156 MATHSOFT
67
157 MATRIX
233
• MAXELL CORP. OF AMERICA 73
159 MCGRAW-HILL CEC
192A-B
160 MCGRAW-HILL NRI
32A- B
161 MEAD COMPUTER
319
162 MEGA DRIVE
17
163 MEGA DRIVE
17

Inquiry No.

Page No.

164 MEGASOFT
322
165 MEGATEL
58
166 MERRITT COMPUTERS
309
168 MICROPROCESSORS UNLTD 324
169 MICRORIM
84,85
170 MICRORIM
84,85
M11 MICROSIM
MAC-4
M12 MICROSIM
MAC-4
13
• MICROSOFT
• MICROSOFT
15
• MICROSOFT
106,107
• MICROSOFT
142
• MICROSOFT
289
171 MICROSTAR
312
172 MICROSTAR
312
173 MICROTECH
322
174 MICROWAY
187
• MICROWAY
147
176 MIRO DATENSYTTEME
30
177 MITSUBISHI
124
178 MITSUBISHI
124
296 MITSUBISHI ELECTRONICS
188,189
297 MITSUBISHI ELECTRONICS
188,189
179 MIX SOFTWARE
291
180 MONTGOMERY GRANT
141
181 MR. BOOKS INC
60
182 M.H 1
305
183 NANAO
176
184 NANAO
176
26
185 NANTUCKET
M13 NANTUCKET
MAC-33
M20 NATIONAL INSTRUMENTS MAC-C11
M21 NATIONAL INSTRUMENTSMAC-Cli
186 NATURAL MICROSYSTEMS . . . 32
• NEC HOME ELECTRONICS (USA) 36,37
• NEC INFORMATION SYSTEMS C111
188 NITRO MICRO
123
189 NOHAU
34
191 NUMONICS
148
251
192 OKIDATA
193 ON TARGET ASSOC.
311
202 ONLINE STORE
264
• ORACLE
75
194 OVERLAND DATA
318
195 PACIFIC COMPUTER
311
196 PACIFIC COMPUTER
311
197 PALLADIAN TECHNOLOGIES 320
198 PARA SYSTEMS
41
M15 PARAGON CONCEPTS . MAC-35
199 PARCPLACE SYSTEMS
95
200 PATTON & PATTON
116
201 PC NETWORK
218,219
203 PERISCOPE
117
190 PERSONAL SPACE COMM.
311
204 PERSONAL TEX
44
205 POLYTRON
43
206 PRECISION DATA PROD
324
207 PRINCETON PUBLISHING LABS175
208 PROGRAMMER'S PARADISE 62,63
209 PROGRAMMER'S SHOP
112
210 PROTECH MARKETING
54
211 PROTEUS TECH. CORP
27
292 QUADRAM
254
293 QUADRAM
254
212 OUALSTAR
320
213 QUANTUM SOFTWARE
87
294 QUARTERDECK
263
214 QUA TECH
316
215 QUA TECH
316
216 OUA TECH
316
217 QUA TECH
316
218 RADIO SHACK
CIV
• RAIMA
35
219 RAINBOW TECHNOLOGIES
128
220 RAINBOW TECHNOLOGIES
128
221 REAL TIME DEVICES
315
222 RENEGADE TECH
8,9
223 ROSE ELECTRONICS
159
224 SABINA INTERNATIONAL .
315
225 SAFEWARE
322
295 SAIC
271
286 SANTA CRUZ OPERATION .. 83
287 SANTA CRUZ OPERATION . 83
227 SCHWAB COMP
313
301 SCOPE ELECTRONICS
320
M16 SCOTT FORESMAN & CO. MAC- 12
228 SHAMROCK
113
231 SMIS
52
232 SN'W ELECTRONICS
204
' SOFTWARE DEV SYS
99
M17 SOFTWARE EXCITEMENT . MAC-7
235 SPECTRUM
81
236 SPSS
153
237 STATSOFT
47

Inquiry No.

Page No.

238 STSC (STATGRAPHICS)
199
239 SUNFLEX
151
240 SUNFLEX
151
282 SURAH
315
241 SYSGEN
19
242 SYSTAT
208
243 SYSTAT
208
244 S-100
150
245 TALKING TECHNOLOGY
315
246 TATUNG
183
247 TELCOR
248 TELEBIT
104,105
249 TELEBYTE TECHNOLOGY
324
250 TELEMART
269
251 TELEMART
269
252 TORCH TECHNOLOGY .. . 53
253 TOSHIBA COMPUTERS . . 206,207
254 TOSHIBA COMPUTERS . 206,207
255 TOUCHBASE SYSTEMS, INC.
16
256 TRUE DATA
122
257 TRUEVISION, INC
205
258 TURBO POWER
118
259 TWIX INTERNATIONAL CORP 322
260 UNIVERSAL CROSS. ASSEMB. 318
261 VERBATIM
55
• VERMONT CREATIVE
10
M18 VERSACAD
MAC-CIV
262 VERSASOFT
100
263 VICTORY ENTERPRISES
140
264 VNS
196
265 VNS
242,243
267 WAREHOUSE DATA
160,161
268 WAREHOUSE DATA
160 ,
161
269 WELLS AMERICAN ( DOMESTIC ) 31
281 WELLS AMERICAN ( INTI)
31
291 WHITEWATER GROUP
244
5
270 WINTEK
271 WINTEK
315
272 XELTEK
318
318
273 XELTEK
276 ZWORLD
324
277 ZEOS INTERNATIONAL .
56,57
278 ZERICON
211
279 ZERICON
211
288 ZORTECH
239
INTERNATIONAL SECTION
96 IS 1-72
No North American Inquiries please.
402 ABC COMPUTER
96IS-48
403 ACER
96IS-52,53
404 ACME TECHNOLOGY
. 96IS-68
406 ALADDIN KNOWLEDGE SYS.
96IS-28
407 ASTA ELECTRONIC SYS.
96IS-71
408 BERING INFORMATION CO 961S-70
409 BEST COMMUNICATION . 9615-70
411 BLUE CHIP TECHNOLOGY 96IS-36
• BYTE PUBLICATION
96IS-72
• BYTE SUB. MESSAGE .
96IS-24
• CALEND
961S-21
• CEBIT 89 ......
96IS-46
• CLEO SOFTWARE .
96IS-25
413 COMPUSENSE LTD. . . 96IS-34
414 COM-TEK DATA SYSTEMS 96IS-37
415 COM-TEK DATA SYSTEMS 98IS-37
416 CONTROL TELEMETRY
96IS-30
417 CUBIX
96IS-17
418 C.E TDC
96IS-61
467 DATAMAN, LTD.
96IS-41
419 DATEX SYSTEMS
96IS-15
420 DIETRICH
96IS-40
421 EASTERN FAIRYLAND INC 961S-71
422 EECO LTD.
9615-33
423 ELONEX
96IS-27
424 FORTH SYSTEMS
96IS-36
425 FORMOSA MICROSYS. INC 961S-59
426 GAMMA PRODUCTIONS . 96IS-18
427 GIANTEK TECHNOLOGY . 96IS-65
468 GRAPHTEC CORP.
96IS-45
428 GREY MATTER
96IS-44
429 HWA HSIN ELECTRONIC CO.
98IS-67
430 AR SYSTEMS
96IS-23
431 N WIN DEVELOPMENT .
96IS-70
432 NES
96IS-32
433 NTERQUADRAM . .
96IS-9
434 NTERQUADRAM
9615-11
435 NTERQUADRAM
96IS-13
436 NTRA ELECTRONICS CO. 9615-71
437 RIS
96IS-16
401
XI LIMITED
96IS-40
438 KADOR
96IS-34
439 LANGUAGE TECHNOLOGY96IS-26
440 LOGIC PROGRAMMING ASSOC. 96IS-24

READER
SERVICE
Inquiry No.
441
442
443
444
445
446
447
448
449
•
452
469
453
454
455
470
456
457
459
460
461
462
463
464
465

Page No.

MAYFAIR MICROS
98IS-43
MICRO TECHNOLOGY
9615-39
MICRON TECHNOLOGY INC
96IS-19
NEST TECHNOLOGIES
96IS-67
NOVELL DEVELOPMENT
96IS-6
RAFFEL
98IS-12
RCS TECHNOLOG`t CORP.96IS-67
RINGDALE PERIPHERALS 9615-29
SEMI TECH MICRO
9615-31
SOFTLINE CORPORATION 96IS-35
SOFTWAVE APS
96IS-38
SOFTWARE DIRECTIONS 96IS-47
SUN MICROSYSTEMS
96IS-2
SURE TECHNOLOGY INC. 96IS-51
SYSTEMS WEST
96IS-32
TAIWAN VIDEO8MONITOR 96IS-89
TECHPOWER CO., LTD.
96IS-66
THE JOW DIAW ENT. . .
96IS-63
TOP LINK COMPU'ER .
96IS-65
TREMON ENTERPRISES CO. . 9615-55
TRIANGLE DIGITA'
96IS-38
UNITECH
96IS-22
UNITRON INC.
96IS-57
USA SOFTWARE
9615-5
VISIONETICS INT'L
96IS-68

INT'L DIRECT RESPONSE POSTCARDS
•
•
•
•

AZERTY INC.
96IS
C USERS GROUP
96IS
DATACOPY SERVICES OF TX 96IS
EDMOND SOFTWARE
96IS

Advertising Supplement included with this issue:
Jameco Electronics ( U.S. and Canada Subscribers)
•Correspond directly with company.

Inquiry No.
•
•
•
•
•
•
•

Page No.

FORTH SYSTEMS
METRA BYTE
MICRO-SIM CORP
PROGRAMMERS JOURNAL
SOFTWARE BLACKSMITH
SOFTWARE EXCITEMENT
TOUCHBASE SYSTEMS

96IS
96IS
96IS
96IS
96IS
96IS
96IS

REGIONAL SECTIONS
Midwest
535
536
537
538
539
540
541
542
543
544

96 MW 1-8

4GUYS COMPUTERS
MW-4
BUSINESS MICRO SYSTEMSMW-2
BUSINESS MICRO SYSTEMSMW-2
COMPARE COMPUTERS . MW-6,7
COMPARE COMPUTERS . MW-6,7
COM-TEK DATA SYSTEMS . MW-3
COM-TEK DATA SYSTEMS . MW-3
O.S. ASSOCIATES
MW-3
O.S. ASSOCIATES
MW-3
Y.E.S. MULTINATIONAL, INC. MW- 1

Mid-Atlantic

96 M/AT 1-8

• BYTE TIPS
550 COMMUNICATION RES. GRP.
• COMPUTERS FOR THE BLIND
551 GOLDEN BOW SYSTEMS
552 NETLOGIC, INC

M/AT-2
M/AT-3
M/AT-4
M/AT-1
M/AT-7

Inquiry No.

Page No.

Northeast

Inquiry No.
521
•
522
523
524
525
526
527
531
528
529
530

96 NE 1-20

494 APPLIED PROGRESSIVE ELEC.
NE-9
515 BOSTON UNIVERSITY
NE-3
495 COMMUNICATION RES. GRP NE-10
514 COMPUTER TERMINAL . NE- 12,13
496 DATAWARE PRODUCTS.
NE- 18
497 DATAWARE PRODUCTS
NE- 18
498 ELECTRIFIED DISCOUNTERS
NE- 11
499 GOLDEN BOW SYSTEMS . NE-20
• HERTZ COMPUTER
NE-7
501 JASMINE COMPUTER SYS.. NE- 15
502 LOGIX MICRO COMP.
NE- 16
503 LOGIX MICRO COMP.
NE- 16
504 LOGIX MICRO COMP
NE- 16
505 MANCHESTER EQUIPMENT NE- 1
506 NEWER TECHNOLOGY
NE-6
507 PD SOFTWARE HOUSE
NE-8
508 P.C. LINK CORP.
NE-5
509 ROCHESTER INST. OF TECH NE-14
510 SOFTWARE BOTTLING CO. NE- 19
• S.P.C.
NE-2
511 TAN COMPUTER SVC
NE- 14
512 UNDER-WARE ELECT
NE- 17
513 WESTWOOD COMPUTER .
NE-4
Pacifie Coast

South

96 PC 1-12

518 3-F ASSOCIATES
519 4GUYS COMPUTERS
• BYTE TIPS

PC-3
PC-7
PC-8

Page No.

COMPUTER TIES . .
PC-2
DIGITAL EOUIPMENT CORP. PC-9
GOLDEN BOW SYSTEMS .
PC- 1
INTERFACE GROUP
PC-6
LEINBACH, INC
PC-7
MICRO UNIVERSE ,,, PC-4
NEWER TECHNOLOGY
PC- 10
REASONABLE SOLUTIONS
PC-5
SEVERE DISCOUNTERS
PC-8
TODAY COMPUTERS
PC- 12
TODAY COMPUTERS
PC- 12
UNDER-WARE ELECT
PC- 11

96 SO 1-16

476 4GUYS COMPUTERS
477 AMERICAN HI-TECH
478 BELTRON COMPUTER
• BYTE TIPS
479 COMP. MASTERS OF AUG
466 COMPUTER TERMINAL .
460 COWELL CORPORATION
461 COVVELL CORPORATION
482 DRS POWER PRODUCTS
483 DRS POWER PRODUCTS
464 NEWER TECHNOLOGY
485 OMEGA SYSTEMS
486 PD SOFTWARE HOUSE
• PRINTERS PLUS
• SM INDUSTRIES
487 UNDER-WARE ELECT

SO-9
SO-2
SO- 13
SO- 10
SO- 11
SO-6,7
SO-4
SO-4
SO-9
SO-9
SO-5
SO- 1
SO- 16
SO- 15
SO- 10
SO-3
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To get further information on the products advertised in BYTE, fill out
the reader service card by circling the numbers on the card that correspond to the inquiry number listed with the advertiser. This index is
provided as an additional service by the publisher, who assumes no
liability for errors or omissions.
*Correspond directly with company.

Index to Advertisers by Product Category
Inquiry No.

Inquiry No.

Page No.

HARDWARE
ADD INS

310

Inquiry No.

Page No.

147 LINK COMPUTER GRAPHICS

320

305 LOGICAL DEVICES

310

306 LOGICAL DEVICES

310

313

INSTRUMENTATION

60 COMPUCOM

60

298 COPPER ELECTRONICS

31

326,327

ATI TECHNOLOGIES

480 COWELL CORPORATION

96S0-4

481

96S0-4

411

247 TELCOR

186

320

248 TELEBIT

104,105

96 ELEXOR INC.

BLUE CHIP TECHNOLOGY 96IS-36

137 JB COMPUTRONIX

55 B&C MICROSYSTEMS

315

318

255 TOUCHBASE SYSTEMS, INC

285 B&C MICROSYSTEMS

315

314

KEYBOARDS/MICE

56 CAPITAL EQUIPMENT

140

70 CONTROL VISION

310

422 EECO LTD

96IS-33

317

409 BEST COMMUNICATION

16

96IS-70
96IS-71

122 HOOLEON

102

436 INTRA ELEC. CO. LTD

111

123 HOOLEON

102

177 MITSUBISHI

89 DIVERSIFIED TECHNOLOGY

324

125 HOUSTON INSTRUMENT
134 ITAC

93
126

296 MITSUBISHI ELEC.

188,189

150 LOGITECH

70,71

297 MITSUBISHI ELEC.

188,189

425 FORMOSA MICROSYS. INC 9615-59

151

LOGITECH

70,71

183 NANAO

432 INES

191

NUMONICS

148

184 NANAO

216

95 EDC GMBH

58
96IS-32

433 INTEROUADRAM

96IS-9

434 INTEROUADRAM

96IS-11

435 INTEROUADRAM

96IS-13

457 THE JOW D1AW ENTERPRISE

96IS-63

462 UNITECH

96IS-22

124
124

176
176

• NEC HOME ELEC.(USA)

36,37

470 TAIWAN VIDEO & MONITOR

96IS-69

246 TATUNG
315

183

MASS STORAGE

132 10 TECH .

152

133 10 TECH
146 LAWSON LABS

311
320

15 AK SYSTEMS

316

155 MASIS SYSTEMS

324

40 BASF

217

10 3X - USA CORP.

89

46 BIOLOGICAL ENGINEERING

146

41

45

443 MICRON TECH. INC

96IS-19

MICROSOFT

289

318

112 GENOA

176 MIRO DATENSYTTEME

30

444 NEST TECHNOLOGIES

96IS-67

162 MEGA DRIVE

484 NEWER TECHNOLOGY

9650-5

163 MEGA DRIVE

506 NEWER TECHNOLOGY

96NE-6

194 OVERLAND DATA

526 NEWER TECHNOLOGY

96PC-10

189 NOHAU

34

19

207 PRINCETON PUB. LABS

175

261

292 QUADRAM

254
254

214 OUA TECH

316

215 OUA TECH

316

216 OUA TECH

316

217 QUA TECH
221

REAL TIME DEVICES

231

SMIS

455 SYSTEMS WEST

MISCELLANEOUS

42

71

COVOX

460 TREMON ENT. CO., LTD

96IS-55

257 TRUEVISION, INC

205

465 VISIONETICS INC.

96IS-68

311

DRIVES

552 NETLOGIC, INC

96M/AT-7

190 PERSONAL SPACE COMM.. .
446 RAFFEL

311

96IS-12

223 ROSE ELECTRONICS

159

319

POWER SUPPLIES
96S0-9

467 DATAMAN, LTD

961S-41

483 DRS POWER PRODUCTS

96S0-9

420 DIETRICH

96IS-40

280 ENGINEERS COLLABORATIVE 313
427 GIANTEK TECHNOLOGY

96IS-65

114 GTEK

18

115 GTEK

18

119 HARRIS/3M

164,165

431

96IS-70

IN WIN DEVELOPMENT

130 INTEGRAND

17

438 KADOR

96IS-34

144

524 LEINBACH, INC

96PC-7

323

96IS-28

416 CONTROL TELEMETRY

96IS-30

210 PROTECH MARKETING

128

220 RAINBOW TECHNOLOGIES

128

SYSTEMS

324
402 ABC COMPUTER
403 ACER

• SM INDUSTRIES
320

96S0-10

PRINTERS/PLOTTERS

407 ASTA ELEC. SUP.CORP.

96IS-71

477 AMERICAN HI-TECH
• AMPRO
29 AST RESEARCH

21,22,23

30 AST RESEARCH

21,22,23

478 BELTRON COMPUTER

96MW-2

537 BUSINESS MICRO SYS

96MW-2

• CEBIT 89

415 COM-TEK DATA SYSTEMS 96IS-37
540 COM-TEK DATA SYSTEMS 96MW-3
541

COM-TEK DATA SYSTEMS 96MW-3

78 DELL COMPUTER CORP.
91

190

92 DTK

190

EASTERN FAIRYLAND INC.96IS-71

101

109 GATEWAY 2000
• HERTZ COMPUTER
299 HWA HSIN ELEC. CO LTD

.96NE-16

503 LOGIX MICRO COMP

96NE-16

322

496 DATAWARE PRODUCTS . 96NE-18

504 LOGIX MICRO COMP

96NE-16

447 RCS TECHNOLOGY CORP.96IS-67

497 DATAWARE PRODUCTS . 96NE-18

165 MEGATEL

259 TWIX INTERNATIONAL CORP

468 GRAPHTEC CORP.

322

41

BAYTECH

96IS-45

324

211

303 BYTEK COMPUTER CORP

324

273 XELTEK

318

152 MANNESMANN TALLY

304 BYTEK COMPUTER CORP.

324

• MARCH 1989

153 MANNESMANN TALLY
316

MODEMS/MULTIPLEXORS

409 BEST COMMUNICATION . 96IS-70

58

• NEC INFORMATION SYSTEMS CIII
485 OMEGA SYSTEMS

BY

280

502 LOGIX MICRO COMP

300 ASTA ELECTRONICS SYS . . 280

MAC10,11

338

59
96NE-7

429 HWA HSIN ELEC. CO.,LTD. 96IS-67
184
127 IEEE

MAC10,11

322

28,29

EVEREX COMPUTER SYS. . 28,29

M7 HOWTEK

315

96IS-27

100 EVEREX COMPUTER SYS.

M6 HOWTEK

142 KORE INTERNATIONAL

C11,1

DTK

140

285 Ei&C MICROSYSTEMS

96IS-46

414 COM-TEK DATA SYSTEMS 96IS-37

318

315

185

536 BUSINESS MICRO SYS

272 XELTEK

55 B&C MICROSYSTEMS

185

45 BEST COMPUTER

263 VICTORY ENTERPRISES

BP MICROSYSTEMS

96S0-13

44 BEST COMPUTER

313

51

96S0-2
134

45

173 MICROTECH

35 AVOCET

90,91

13 ADVANCED LOGIC RESRCH 90,91

423 ELONEX

320

96IS-68

12 ADVANCED LOGIC RSRCH

139

SCOPE ELECTRONICS

9615-48
96IS-52,53

404 ACME TECH. CORP

99 EMERSON COMP.POWER .
301

54

219 RAINBOW TECHNOLOGIES

421

41

122

406 ALADDIN KNOWLEDGE SYS

139

198 PARA SYSTEMS

316
96IS-16

SOFTWARE SECURITY

98 EMERSON COMP. POWER

313

17

HARDWARE PROGRAMMERS

186 NATURAL MICROSYSTEMS . .. 32

482 DRS POWER PRODUCTS

163 MEGA DRIVE

312

114,115

310

162 MEGA DRIVE

96NE-2

82 DIGIBOARD

45

129 INTECTRA INC

• S.P.C.

114,115

310

• ANTHRO

315

315

96IS-15

DIGIBOARD

454 SURE TECHNOLOGY INC. 96IS-51
22 ANNAHEIM AUTOMATION

316

96IS-32

55

81

125
96IS-17

448 RINGDALE PERIPHERALS 96IS-29

BAYTECH

245 TALKING TECHNOLOGY

324

VERBATIM

41

52

419 DATEX SYSTEMS

320

249 TELEBYTE TECHNOLOGY

293 QUADRAM

17
318

SYSGEN

311

190 PERSONAL SPACE COMM.

48 BOCA RESEARCH
417 CUBIX

17

212 QUALSTAR
241

73

77

• MAXELL CORP OF AMERICA

NETWORK HARDWARE

BAYTECH

108

HIGH RESOLUTION TECH

256 TRUE DATA

408 BERING INFO. CO.,LTD.

96IS-17

290 DIVERSIFIED TECHNOLOGY

108

105 FLAGSTAFF
437 IRIS

MONITORS

178 MITSUBISHI

96IS-70

104 FLAGSTAFF
121

76 DEFINICON SYSTEMS

417 CUBIX

220

SCANNERS/DIGITIZERS

322

251

38

90 DSP

181

38 ACCEL 500

280

COWELL CORPORATION

Page No.
PRINTER RIBBONS

321

96IS-25

192 OKIDATA
16 ALPHA PRODUCTS CO..

Inquiry No.

Page No.
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BYTE READERS!*
Use BYTE'S Telephone Inquiry Processing System

Tie

Using TIPS can bring product information as much as 10 days earlier.

SEND FOR YOUR
READER I.D. CARD

1)

If you are anew Reader or have lost your I.D. Card, circle # 1on the Reader Service Card.
We will immediately send your personal TIPS Reader I.D. Card.

GET PREPARED

2)

Write your Reader Number, as printed on your Reader I.D. Card, in boxes in Step 5below.
(Do not add O's to fill in blank boxes)

3)

Write numbers for information desired in boxes in Step 7b below.
(Do not add O's to fill in blank boxes.)

CALL TIPS

4)

Now, on aIbuchane telephone dial: (413) 637-3170 and wait for voice commands.

ENTER YOUR
I.D. AND
ISSUE NUMBERS

5)

When TIPS says: " Enter Reader Number"
(Enter by pushing the numbers and # - symbols enclosed in the boxes on telephone pad
ignoring blank boxes)
EnterDE000110111M11

6)

When TIPS says " Enter magazine code & issue code"
Enter 03 M 1:ZU M 11 Iii

7a)

When TIPS says " Enter (next) Inquiry Number"
Enter one inquiry selection from below (ignore blank boxes)

ENTER YOUR
INQUIRIES

b)

Repeat 7a as needed (maximum 17 inquiry numbers)
1. DODD fitIM
2.00E10 11
3.01:DEIMM
4. 0000 11 11
5.0DDEIMM

END SESSION

6.0000nCE
7.001:0MM
8.0DEIDMII
9.00001111

BYTE • MARCH 1989

14.00EIEMZ
15.000011
16.0EDOEIM
17.000011

ee
ii_

40
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8)

End session by entering r111

9)

Hang up after hearing final message
If you need assistance, call (603) 924-9281.

If you are not asubscriber fill out the subscription card found in this issue or, call
"Domestic and Canadian Only!
340

10.000011
11.DOCIDMM
12.000011
13.0011011

44Z
9
?* 1

BYTE Circulation 800-525-5003.
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WHEN TIME ISN'T ON YOUR S
IDE,
OUR PORTABLE SHOULD BE.

It's 1AM. Do you know where this
morning's report is?
With an NEC PowerMate® Portable or
PowerMate Portable SX by your side, your
work is anywhere you want it to be. Which
means deadlines revolve around your life.
And not the other way around.
Point is, these portable powerhouses give
you the advantage of working both at the office
and at home. Without ever swapping computers or data.
Plus you get all the features of afull
desktop. Like compatibility with all existing

PowerMate Portable
Intel' 80286 microprocessor
10/8 31Hz speed
memory to 4.6 .
3113
EGA resolution Jri aback lit LCD display
ano cairanonerwana

PowerMate Portable SX
Intel 386SX'" microprocessor
16/8MHz speed
memory to 16 MR
VGA resolution on agas plasma display

desktop software. And AT-expansion slots that
let you customize your system to your needs.
Also, if you're looking to tie into corporate networks and mainframes, both portables
support internal modems. With clear, easytoread displays that make it easy for you to focus
on work. Even at one in the morning.
And when you carry home the PowerMate Portable SX, you're carrying the extra
oomph needed to run even the most complex
386 software.
NEC PowerMate Portables are members
of acomplete line of compatible, high quality
personal computers. Each one backed by
NEC, a $22 billion company. Now that's the
type of company you want to keep when
you're working alone at night.
To find out more about the PowerMate
Portables from NEC, call us at 1-800-NECINFO (in Canada, 1-800-343-4418).
Because when it comes to work, there's
no place like home.

NEC
NEC Information Systems, Inc • 1414 Massachusetts Ave . Dept. 1610, Boxhorough, MA 01719

SofMare compliments of Three 13 Graphes, Inc and Visual Communication Network, Inc Intel is aregistered trademark and 3865X is atrademark of Intel Corporataw Pow erhiate is aregistered trademark of NEC Corporation s1988 NEC Corporation

Computers: The broadest line of PCs in America.
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The
Tandy®
4000 LX

Get the power
and performance
of Intel's 80386
...at 20 MHz.

0
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'2LL\TT
To streamline your heavy business workload, turn to the Tandy
4000 LX. With its 32-bit Intel®
80386 microprocessor operating at
20 MHz, the 4000 LX delivers a
new level of performance to database management and sophisticated computer-aided design.
Two megabytes of zero wait-state
memory make the 4000 LX ready
to use with MS® OS/2, as well as
MS-DOS® software. With this
much memory standard, the Tandy
4000 LX is also ready to use as the

hub of apowerful multiuser office
system running SCOns XENIX®
software. And as anetwork file
server in a3Com® workgroup, the
4000 LX provides 20 MHz performance for exceptionally high-speed
data transfer.
The Tandy 4000 LX is highly expandable. Three front- panel device
slots and eight expansion slots give
power users the flexibility needed
in configuring the optimum system. VGA graphics for desktop
publishing, an Intel 80387 math

Tandy Computers: Because there is no better value":
Intel/Rep. TM and 386/TM Intel Corp. MS, MS-DOS and XENIX/Rep. TM Microsoft Corp
SCO/TM The Santa Cruz Operation. 3Com/Rep. TM 3Com Corp.

coprocessor for math- intensive applications and SCSI technology for
high-performance disk storage are
but afew of the many expansion
options available.
The Tandy 4000 LX complements our Tandy 4000—a 386'
machine operating at 16 MHz.
The 1MB Tandy 4000 is the costeffective solution for many highperformance applications.
The new generation Tandy 4000
LX. From the best-selling family of
PC compatibles made in America.

Radio l'haert
COMPUTER CENTERS
A DIVISION OF TANDY CORPORATION

Circle 218 on Reader Service Card

