JANUARY 1986 VOL. 11, NO: 1

$3.50 IN UNITED STATES

$4.25 IN CANADA / £2.10 IN U.K.
A McGRAW-HILL PUBLICATION
0360-5280

. THE SMALL SYSTEMS JOURNAL

\

\\

'ROBOTICS




TURBO “NEW” PACK  $95.00

SAVE OVER 30% ON OUR GIFT PACKS!

Announcing Borland’s New

® Turbo GameWorks™ NEW!
® Turbo Editor Toolbox™

Turbo Editor Toolbox" $69.95

IT'S ALL YOU NEED TO BUILD YOUR OWN WORD PROCESSOR

TURBO HOLIDAY PACK $125.00

You get all the modules you need to build your
own word processor.

® You get ready-to-compile source code.

® You get a full-featured word prozessor
that looks and acts like WordStar™; we
call it MicroStar™

® Yeu get a 200-page manual that tells
you how 10 integrate the editor proce-
dures and functions into your prigrams.

You can use Turbo Editor Toclbo» “as is” or
modify it any way you want.

Anc you don’t get a bill for Royahies.
Bzcause Borland doesn't believe you should pay
for something more than once.

All this and more for only $69.95

And until March 1, 1986 you can get Bor-
land's new Turho Editor Toolbox for even less!
(Only $47.50 when you buy the spec.al Turbo
New Pack )

® Turbo PCl® 3.0
® Turbo Tutor®
® Turbo DataBase Toolbox™

FOR ONLY $69.95!

YOU CAN HAVE MANY WINDOWS ON
THE WORLD. The new Turbo Editor Toolbox
features windowing, a technique that lets you
see several documents—or several parts of the
same document—at once. You know best what
your needs are. Turbo Editor Toolbox lets you
open the windows you want. And to make
these windows part of your program.

WITH TURBO EDITOR TOOLBOX YOU
CAN HAVE THE BEST OF ALL WORD
PROCESSORS IN YOUR WORD PRO-
CESSOR. You can make WordStar behave
like Multi-Mate. Support windows just like
Microsoft’s® Word™ And do it as fast as
WordPerfect does it. Incorporate your new
“hybrids” into your programs to achieve
incredible control and power.

Turbo Editor Toolbox. It’s the kind of tool
that almost everyone needs—and we're the
kind of company to give it to you at a reasona-
ble price, without any compromise on quality.
(We’re so sure you'll be satisfied that we offer a
60-day money-back guarantee—something no
one else does.)

THE CRITICS' CHOICE

“Turbo Pascal has got to be the best value in lan-
guages on the market today—and Borland Intema-
tional, by delivering excellent products at reasona-
ble costs, is leading the software industry where it
has to go. Turbo Pascal is more than just a good
program at a low cost. {t's also 4 low-cost, well-
conceived programming language making it possi-
ble for lots of people to produce good programs
Jerry Pournelle, BYTE

“This compiler, produced by Bortand Intemational,
is one of the best programming tools presently
available for the PC."

Michael Covington, PC Tech Journal

“Language deal of the century... Turbo Pascal.”
Jell Duntemann, PC Magazine
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60-DAY MONEY-BACK GUARANTEE TURBO HOLIDAY

JUMBO PACK $245.00
- )
Introducing Borland’'s New
Turbo GameWorks™ $69.95 ® Tom i 0
THE GAMES YOU CAN PLAY, REPLAY, REVISE AND REWRITE BUT
CANNOT RESIST. ® Turbo Tutor
(Turbo Pascal Seurce Code included!)
We give you the source code, the manual, BORLAND'S TURBO GAMEWORKS AND
the diskettes, the 60-day guarantee and the SOME OF ITS MASTEP PECES ® Turbo PataBase Toolbox
competitive edge. Let the games begin. Chess. Chess, the ultimate strategic game. A game
Bridge. Go-Moku. so old that no one knows &s exact origins.
State-of-the art games that let you be player, Turbo GameWorks lets you play chess at six dif- =
referee, and rules committee—because you ferent levels from the begir ner to the sophisti- ® Turbo Graph x Toolbox
have the Turbo Pascal source code. Which cated user. And you have many ways of playing
means that you can play 2 game or create a with your Turbo GameWorks. _et the computer
game, any time and any way you want. solve checkmate problems. Set the time limit
Borland’s new Turbo GameWorks lets you for each game. And there’s more. ® Turbo Game%orks
combine gamamanship'with craftsmanship. Decide whether you or the computer “goes
Discover the secret techniques and moves used first.” Trade places with the omputer at any
by the Old Masters. Leam exactly how state-of- point in the game. It's all possible with Game-
bean onput pre paie joian s o s o
source code, you can always change the game. Go-Mlgku, also kmoum T 'rive—ln-l::ae,‘;' '? =
Or rig the game, if no one’s looking, wE o Jﬁ{)ar;iese glame payedé)n o SRR
Pure Magic. That's Turbo GameWorks. And pant ~ SJUares. The lirst piayer o ger five game pieces
of the “sourcery"—Turbo GameWorks is only in a row—enh.er horizontally, vertically, or
$69.95. When combined with our new Turbo dlag?nally——mns the game. ,
Editor Toolbox in the Turbo New Pack, It' 1's o ntriguing etiet Tt ype're A1
only $47.50, gmlte\c‘l/ 10 k:)lawng it Onf,d way.i With Turbo
SHORT CUTS, SECRETS AND LN, e B I
STRATEGIES. The Turbo GameWorks man- Bridge. Play bridge w1th. a friend or team up
ual takes you step-by-step through all the ?hgalnst the progam—yu decide wm,fjh hml“t
games. How to play them. How to modify e computer plays. You can even decide to let
them. How to use the power of Turbo Pascal to the program cheat! The ptogmm automaticaily
N bids and plays its own hands And, since you
NS inker with th je ake
You'll learn general problem analysis, how o u'} s lfm SOON, N S 99 -
to Identify all possible moves, *rule of thumb'” your” Bridge unlke any ather. ,707.0 ,
strategies, procedures for testing strategies, and ; e 0p
ways 1o rate options. You'll also be introduced ’ — rp ”072:
to “top down" program design, the develop- ¢ Tep

ment of basic algorithms, the use of constants
and data structures and ways to design short
cuts with incremental updating,

On top of all that, you'll have a lot of fun
(if you want 10).

So go to play (and work) with Borland's
new Turbo GameWorks. It's unique. It's fasci-
nating. And it's brand-new. Be first with the
latest and greatest—order your Turbo Game-
Works today.

4585 Sootts Valiey Drive, Scotts Valiey CA 95066
Phone (408) 438-8400 Telex 172373
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The Electric

Sponge:
EI?Gar%lee“

EnGarde™ is the only surge sup-
pressor with the added protection
of an anti-static touch pad that
safely absorbs harmful static charges
from your body. It protects com-
puter memory and data from dis-
ruptions, while shielding your
system from static charges that
degrade delicate microcircuitry.

A multi-peripheral master switch
and an LED grounded outlet indi-
cator are also built into the total
protection of EnGarde™

EnGarde™also protects your
compuiter from power surges caused
by changes in electrical loads
and other electrical disturbances.
It includes a limited five-year
warranty.

EnGarde™is a product of Sys-
tems Control, manufacturer of
power protection systems for the
nation's utility companies.

Ask your dealer for the total pro-
tection of EnGarde™Or call toll
free 1-800-451-6866 to order (in
Michigan call collect 906/774-0440).
If unsatisfied, return EnGarde™
within 30 days for a
tull refund.
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Circuit-Board-Artwork Software
for the Design Engineer
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For only $895, smARTWORK?® lets [ Easy to learn and operats, yet  The Smart Buy
the design engineer create and capable of sophisticatec At $865, sSmMARTWORK?® Is proven,
revise printed-circuit-board art- layouts convenient, fast, and a sound
work on the IBM Personal Com- ] single-sided and double-sided value. Call us today. And put it to
puter. You keep complete control printed clrcuit boards up to work for yourself next week.
over your clrcuit-board artwork - 10 x 16 inches

from start to finish.

Forget the fedium of taping It (] g/:;:lfligolor or black-ard-white ®
yourself or waiting for a tech- i A e %
nician, draftsman, or the CAD System Requirements:
department to get to your project. [ |gm Personal Computer, KT, o 2 o

SMARTWORK® is the only low- AT with 256K RAM, 2 disk drives, wintek Corporation Inquiry 384
cost printed-circuit-board artwork and DOS Version 2.0 cr Icter 1801 Scuth Street
editor with all these advantages: O IBM Color/Graphics Adater Lafayette, IM 47904-2993
0O Complete interactive control with RGB color or black-and- Telephone: {317) 742-8428

over placement and routing E }mec-:. m%fr‘\'ifgg i o i Telex: 70-9079 WINTEK CORP UD

A ” ra n n

O Quick c,o"ec"on and revision FX/MX/RX serles dot-matrix In Europe confact: RIVA Terminals Limited,
O Production-quality 2X artwork printer Woking, Surrey GU21 5JY ENGLAND,

from a pen-and-ink plotter O Houston Instrument DMP-41 Telephone: 04362-71001, Telex: 859502
O Prototype-quality 2X artwork pen-and-ink plotter

from a dot-matrix printer O Optional Microsoft Mouse




E-DITORIAL

A THREAT TO FUTURE SOFTWARE
Last October Digital Research Inc. yielded
to pressure from Apple and agreed to
change its GEM software to decrease its
resemblance to Apple Macintosh soft-
ware. (GEM is an operating environment
for several MS-DOS- and PC-DOS-based
computers that allows a user to interact
with a computer via windows and icons
rather than the usual text-only commands.)
Let's ignore, for the moment, the uncer-
tain worth of a “visual copyright” {the legal
term for Apple's copyrighting of the ovet-
all “look” of Macintosh software). Let's
also ignore the ethics of Apple’s actions.
The point to focus on, instead, is that Apple's ac-
tions are to no one's benefit: Both the micro-
computer industry and Apple itself will
suffer from their effects.

Apple’'s actions will slow the growth of
the microcomputer industry, which will
hurt Apple by shrinking the potential
microcomputer audience. Already, several
small companies are worried that some
project they're working on (and. often,
they with it) will be cut down because it
is "too Mac-like" In addition, the success
of Apple’s tactics may encourage other
companies to try similar actions, thus in-
creasing the paralysis and anxiety in the
industry.

These actions will stifle the incremental
evolution that is at the root of-any signifi-
cant growth in our industry. By “incre-
mental evolution” | mean the process of
gradual improvement of a product type
that eventually leads to a more robust,
useful product. For example, Ashton-
Tate's Framework did not spring full-blown
from the heads of the programming team
at Forefront. It had its roots in Dan
Bricklin's and Bob Franston's VisiCalc
spreadsheet, Sorcim's Supercalc (which
added functions and sold to a market not
supported by VisiCalc), Mitch Kapor's
VisiPlot {which gave the distinctive high-
lighted menu bar now used in so many pro-
grams). the software integration of Lotus
1-2-3, and the icons, windows, and pull-
down menus of—well, you get the point.
If companies are afraid to go to market
with what they think are incremental—but
distinct—improvements on a basic design,
we will become a stagnant industry
bounded by the usual and comfortable.
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According to Irving Rappaport. Apple’s
associate general counsel, Apple's intent
is to prevent other companies from
creating products that are easy to use
because of their similarity to the Macin-
tosh. "If people look at it and say, ‘Gee,
that's like the Mac—| can operate that’
when that's the result you get, it's over the
line” of infringement of Apple's copyrights.
The effect of this intent is to fragment the
industry in the face of what was becom-
ing a de facto standard for human-com-
puter interaction. This lack of standardiza-
tion will cause many people to stay un-
interested in computers because they will
have to relearn basic skills with each brand
of copputer they encounter. {Imagine how
many people would drive cars if car manw-
factusers used different controls for every
function in the car)

Apple might argue that. by claiming a
larger slice of a smaller pie. it will still
come out ahead. We believe that it will be
hurt directly by its actions and will end up
with a smaller piece of a pie that is itself
smaller. Apple will, in effect, build a wall
around its ghetto of Macintosh products,
thus limiting its own growth and encourag-
ing people to “live” elsewhere.

Texas Instruments’ TI-99/4A provides a
good example. Tl announced that it in-
tended to directly profit from all software
written for its machine by forcing third-
party software developers to publish their
products through Tl. When a brave.few
brought out 99/4 cartridges on their own,
T! added a proprietary chip to their car-
tridges that the computer required before
it would run the enclosed software. Need-
less to say, the few developers working an
99/4 software wisely turned to support
other computers.

The same may happen to Apple. IBM
already sells over half the business com-
puters bought today, and IBM PCcompat-
ibles account for a fairly large slice of
what's left. If Apple has been slowing the
erosion of its market share to IBM with the
Macintosh line (and 1 think it has), its cur-
rent moves will alienate software and hard-
ware dzvelopers. who will begin to lavish
their creativity upon the more congenial
IBM PCopapatible marketplace And whete
innovation goes. the market will follow.

Consider:' IBM made its software and

hardware architectures open. It allowed
the development of innumerable hard-
ware clones, many far more similar to IBM
products than GEM is to the Macintosh
desktop; consequently, the IBM PC-com:
patible market far outdistanced its com-
bined competitors in less than two years.
On the other hand, Apple is actively dis-
couraging not only copying but also bor-
rowing from its software design. It claims
the sole right to benefit from a set of ideas
that Apple itself has borrowed and im-
proved on {the most direct borrowing was
from work done at Xerox PARC). Given
these two opposing directions, what do
you think will happen?

A CALL TO ACTION

We at BYTE call on Apple to recognize the
long-term implications of its actions and
limit itself to prosecuting cases where the
alleged theft is not of “looks” but of ac-
tual program code. Barring that, we call
on Apple to license its allegedly copyright-
able interface to markets that do not
directly compete with its current or
planned product line—if the licensing fees
are reasonable, everyone will profit.

If neither of these things happen. we call
on the judicial system to hand down rul-
ings that reflect a strict interpretation of
the visual copyright laws—that is, that a
product is at fault only if it shows no dis-
tinguishing characteristics in appearance
or operation from the alleged original; this
would protect products that show incre-
mental evolution. We also call on the in-
dustry to do two things. The first is to
stand up to Apple and see the case de-
cided on its legal merits. The second is to
develop an alternative graphic interface
and allow its wide adoption throughout
the non—-Apple computer community; in
this way, the rest of us can get on with the
business of making computers—in
general—good enough that everyone will
want to use them.

|Editor's note: Apple maintains that the agree-
ment covers “only three specific products.” but one
of them is GEM Desktop. which defines the overall
GEM environment. Also, according to Kathleen
Dixon of Apple. the agreement includes any custom
work DRI has done. including the modified GEM
software that Atari uses in its 520ST computer| m

—Gregg Williams, Senior Technical Editor
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SmarTerm 220 software

DEC terminals obsolete!

You don’'t need a DEC terminal to
access DEC's new generation host
software. Now you can use your

IBM PC and SmarTerm 220 terminal
emulation software to access All in One,
A to Z, and other popular mainframe
software. SmarTerm 220 gives you
sophisticated, accurate DEC VT220,
VT100, VT102 and VT52 emulation,
and includes TTY mode to link you

to popular services like The Source,
CompuServe, Dow Jories, EASYLINK,
and Tymnet.

As you’ve learned to expect from
Persoft, the industry leader in software
terminal emulation, SmarTerm 220
continues the tradition of offering
“smart” software solutions where IBM
PC hardware limitations prevent exact
duplication of DEC terminal features.
For example, we give you horizontal
scrolling for 132-column text display,
and also support popular 132-column

=) .

After SmarTerm, what do you do with your obsolete terminal?

makes

video display boards. And we provide
"convenience’ features not found in
other terminal emulation packages like:
“Branch to DOS'' hot key, automatic
installation, color support, multiple
setups, “'smart’’ softkeys, remappable
keyboard layouts, and online help
screens detailing PC and AT keyboard
mappings. Our unique support for
DEC's popular EDT editor includes
convenient keyboard mapping of the
“GOLD’" and PF function keys, as well
as an EDT specific on-line help screen,
and keytop chart.

International business people take note:

SmarTerm 220 fully supports European
versions of the DOS operating system,
8 bit mode, the VT220 multinational
character sets, and the compose key

SmarTerm 220 is a powerful communi-
cations package as well, allowing text
and binary file transfer at speeds up
to 19,200 baud. In addition to the

PUT YOUR DEC TER

IDEA CREDIT: Ann Garner Riddle of Winston-Salem, N.C.

*SmarTerm 1 a fegistered trademark of Persoh Inc. *PDIP « @ tracemark of Persoh inc *DEC. VT, ReGIS, A to Z and All in
One are trademarks of Digtal Equipment Corp *DASHER s a registered trademark of Data Genecai Corp. *Tedromz m &

registered tracemark of Tektronin. Ine  © Persoh Inc. 1985 All rignts reserved

Persoft, Inc — 2740 Ski Lane — Madison, Wl 53713

(608) 273-6000 — Telex 759491
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popular XMODEM *‘error-free” protocol,
we include our own PDIP protocol and
supply you with free BASIC and
FORTRAN programs which implement
the protocol on VAX/VMS systems.

“Farm out"" your obsolete DEC terminal,
and join the satisfied users who ‘'reap”
the benefits of SmarTerm!

The SmarTerm famlly:

SmarTerm 220—DEC VT220

SmarTerm 100—DEC VT100

SmarTerm 125—DEC VT125

SmarTerm 400—Data General Dasher D400
SmarTerm 4014—Tektronix 4014

And now the new SmarTerm 24(

D""‘ vT240

F

persar
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Staff-written highlights of late developments in the microcomputer industry.

Epson, Toshiba Announce Color LCDs

Toshiba has developed an active-matrix, eight-color, 640- by 480-pixel, 10-inch-diagonal
liquid-crystal display (LCD) that nearly matches the brightness of a standard color TV. No
pricing or availability information was given.

Epson announced a backlit, high-contrast, 5.13-inch-diagonal color LCD with a resolution
of 480 by 440 pixels (one-third of which are red., green, or blue). Epson says the display’s
contrast ratio is more than 10 times that of a standard reflective LCD and has a viewing
angle greater than 60 degrees. Epson also unveiled a high-contrast, 9-inch-diagonal
monochrome LCD with a resolution of 640 by 400 pixels. Samples of both displays will be
available during the first half of 1986 prices should be approximately twice as much as
standard reflective LCDs.

Epson also announced two 10-inch-dlagonal monochrome displays using ferroelectric
smectic-C crystals. The 640- by 400-pixel and 640- by 200-pixel displays are said to have
high contrast ratios, low power consumption, and moderate cost; samples may be available
late this year.

Optical-Disk Developments: Write-Once Drives, Partnership

Optimem, which currently makes 12-Inch write-once optical-disk drives, showed a prototype
multifunction 5%-inch optical-disk drive at COMDEX. The drive will work with read-only,
write-once, and erasable disks produced by 3M. Optimem had not yet finalized specifica-
tions for the drive but expects to begin shipments in 1986.

Sony announced a new line of write-once optical-disk drives. The WDD-2000 uses a 20-cm
(8-inch) optical disk that can store | gigabyte of formatted data; a single drive with a con-
troller will have a list price of $16,000. The WDD-3000 uses a 30-cm (l2-inch) optical disk to
store 2.1 or 3.2 gigabytes of formatted data, depending on the disk used: a single drive
with a controller will have a list price of $19,000. Sony also unveiled a jukebox-style device
capable of holding 50 of the 12-inch disks.

AGA Inc., New York, NY, introduced an optical-disk system for the IBM PC based on a
12-inch write-once drive from AlcatelThomson Gigadisk. AGA says its Discus 1000 stores up
to 3 gigabytes of text data or up to 50 gigabytes of graphics images on a 1-gigabyte disk,
using a proprietary data-compression technique. The drive alone is available for $21,500;
with the data-compression facility, it's $31,000.

Du Pont and N. V. Philips revealed a joint venture to produce optical disks, including
4.7-inch CD-ROM and CD audio disks, a 12-inch write-once disk, and an unspecified
erasable disk. The joint venture hopes to produce 200 million disks annually by 1990, half
for data storage.

New Developments in 32-bit Chips

Signetics, Sunnyvale, CA, unveiled the 68070, a microprocessor that is compatible with
Motorola’'s 68000 but also includes on-chip memory management and direct memory ac-
cess. Samples of the 68070 should be available from Signetics and parent company Philips
next summer, with production quantities available in late 1986.

National Semiconductor began shipping samples of its 32332 microprocessor, which pro-
vides more on-chip functions and memory-addressing capability than the 32032. New on-
chip features include dynamic bus-sizing (8- 16-, or 32-bit data buses), burst-mode memory
addressing, a barrel shifter, an expanded instruction queue, and support for external cache
memories. The 32332 expands the 32032's 16-megabyte address space to 4 gigabytes by
adding a full 32-bit address register. While the 32032 was available only in 6-, 8- and
10-MHz versions, the 32332 will instead run at 10, 12, or 15 MHz Weitek Corporation will
interface its two-chip, 64-bit, floating-point math coprocessor to the 32332.

The Royal Signals and Radar Establishment, Malvern, England. is developing the Viper, a

(continued)
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new 32-bit, RISC (reduced instruction set computer) microprocessor design. Because RSRE
wanted a reliable chip for use in weapons and nuclear power plants, the design team used
mathematical-correctness techniques that compare a formal specification of the chip with
the logical implementation, which they hope will guarantee an error-free architecture and in-
struction set.

Also in England. a fingerprint-matching computer based on an array of 100 INMOS
Transputers is being developed for the Home Office. When finished, the experimental
system should run 25 times faster and cost one-fifth as much as the current system, which
uses a minicomputer and vector processors.

Vitesse, GigaBit Logic Announce LSI Gallium-Arsenide ICs

Vitesse Electronics will develop gallium-arsenide (GaAs) versions of some Advanced Micro
Devices 2900-series devices, which include microprocessors, controllers, and signal-process-
ing chips. AMD currently produces the high-speed parts using silicon bipolar technology;
Vitesse expects that the use of LSI GaAs could enhance performance four to six times.
Samples of the first components are expected in mid-1986, with full production starting late
next year.

Separately. GigaBit Logic announced GaAs multiplexer and demultiplexer (mux/demux) cir-
cuits that it says allow fiber-optic data transmission at up to 1.5 gigabits per second (gps),
or three times the current limits of silicon. Eight standard 135-megabit-per-second transmis-
sions can be combined in a single 1.1-gps signal. While the mux/demux circuits use about
200 gates per chip, both GigaBit Logic and Vitesse plan to produce GaAs chips with more
than 1000 gates in the spring.

Kodak Proposes Tiny Magnetic Disk for Photographs

Eastman Kodak, Rochester, NY, has lined up more than 30 companies—including Sony,
Hitachi, and Fuji—to support its 47-mm (1.85-inch) floppy disk for storage of electronic still
images. The 800K-byte disk can store up to 50 images of 240-line NTSC video. Eventually,
the disk is intended for use in cameras; for now, Kodak is working on a 35-mm film-to-disk
transfer station for use in developing labs and a still-video player/recorder for the disks.

Nanobytes

10

To back up the newer 3':-inch hard disks, Data Electronics Inc. and 3M agreed on a
smaller tape-cartridge format that will permit tape backup systems to fit in the same space
as a 3'%-inch disk drive: drives using earlier '-inch tapes required more room. DEI and 3M
agreed on two formats: a 120-inch-per-second (ips) 24-track “%-inch tape that stores 40
megabytes and a 90-ips 12-track tape 0.15 inch wide that stores 20 megabytes. . . TDI
Software Ltd. has released a full Modula-2 compiler for Atari's 520ST computer. In
England, the compiler is priced at £195. ... VMark Computer, Natick, MA, announced a
database-management/application development system that can convert source programs
for the Pick operating system to run under ATET's UNIX System V. . . Tall Tree Systems,
Palo Alto, CA, announced the Jlaserprinter, a $400 laser-printer interface for its JRAM-3
memory board for the IBM PC. The Jlaserprinter uses the JRAM-3's expanded memory to
allow laser printers like Hewlett-Packard's Laserjet to print high-resolution graphics quick-
ly. ... Micron Technology of Boise, ID. is offering 256K-bit error-correcting DRAM chips.
Configured as 64K by 8 bits, the chips cost approximately $6 in quantities of 100

Novell Inc., Orem, UT. announced System Fault Tolerant NetWare software for IBM AT-based
LAN file servers, providing three distinct levels of protection from hardware faults. . . . AST
announced the Shared Resources Network, a new 5-megabit-per-second LAN, which can be
made compatible with IBM's PC Network by using AST's NETBIOS software. Each $495 net-
work adapter card comes with a removable ROM chip that allows diskless IBM PCs to be
connected to the network . . . . Integrated Device Technology, Santa Clara, CA, announced
plug-in replacements for Advanced Micro Devices 2900 bit-slice processor chips; the
Microslice-family chips use from one-third to one-fifth of the power of the AMD chips . .
Cermetek Microelectronics, Sunnyvale. CA, is offering the CH1812A. a DAA component
that provides a direct interface to both leased and dial-up phone lines. The DAA conforms
to both FCC and Canadian DOC rules and is priced at $18.95 in 1000-piece quantities.
Motorola’s new 68824 Token Bus Controller (TBC) chip fully ilnplements the 1ISO Open
Systems Interconnect data-link layer for networks: it also conforms to General Motors
Manufacturing Automation Protocol specifications. . . . LSI Logic, Milpitas, CA, announced a
CMOS gate array with 50,000 gates made of more than 500,000 transistors.
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Go Portable...

with cordless printing
and disk drive power
when you travel.

Imagine a full-featured, battery-
powered computer system-
complete with disk drive and
printer—that fits in your suitcase on
trips. Now you can make your Tandy
200 or Model 100 more powerful
than ever.

Don’t Travel
Without Your Files

The Tandy 200/Mode! 100 Portable
Disk Drive (26-3808, $199.95) gives
you fast access to 100K of data on
31/2" floppy diskettes. That means
you don’t have to leave your impor-
tant documents, reports, spread-
sheets, statistics and other vital data
back home.

This portable drive may be small,
but it's not a toy. Menu-driven opera-
tion makes it easy to use. It features
these powerful operating system
functions: FORMAT, SAVE, LOAD,
KILL, RENAME and BACKUP. See
a list of files anytime. And you can
choose battery operation, or attach
an optional adapter to use AC power.

Get Automatic Hardcopy
in Your Hotel Room

Like the Portable Disk Drive, the
TRP 100 Thermal Ribbon Printer is
made to be used anvwhere—with
batteries or AC power.

Sitting in your hotel room before
an important meeting, you can
produce a printout of a report you
composed on the plane. Or, with
your 200/100’s direct-connect mo-
dem, you can tap into your home of-
fice’s computer for the latest data to
update your spreadsheet.

The TRP 100 (26-1275, $299.95)
uses plain 8!/2" paper and a thermal
ribbon for high-contrast characters.
Or you can use thermal roll paper
without the ribbon for direct transfer.
It even produces bit-image graphics.

True Portable Power

Take off with Tandy 200/100 pe-
ripherals today. And don't forget our
selection of software. Tandy is
Clearly Superior!

Radio fhaek

The Technology Store”™

New 1986
Computer Catalog! l
Send Me a Copy. l

Py
iy
I

Mail To: Radio Shack, Dept. 86-A-895
I' 300 One Tandy Center

- |

Fort Worth, Texas 76102

.

l State

I Phone
Zip
LH:I----‘

Prices apply at Radio Shack Computer Centers and at participating stores and dealers. Batteries extra.
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The database use
now be use

Introducing dBASE III' PLUS.

The PLUS stands for all the improvements
we've made to the world's number one selling
database management software.

Up Update
Datahase file

Format
UView
Query
Report
Label

Position Ret

The Assistant helps beginning users accomplish day-to-day data
management taskswithout programming.

Mind you,dBASE IlI PLUS still has the
powerful dBASE programming language, dot
prompt,and all the features that have made
dBASE Il the standard of the industry.

Weve simply raised the standard.

And just as dBASE III introduced more
power to the people, our new dBASE 111 PLUS
introduces more people to the power.

People who aren't all that crazy about
programming, for example.

The Assistant feature in dBASE III PLUS
now provides them with new easy-to-use
pull-down menus for creating, using and
modifying multiple databases.

So now anyone who can manage a
simple cursor can manage day-to-day data
management tasks. Without programming.

And by using our new Screen Painter,
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anyone can create custom screens. Without
programming.

Or usingView, access related information
in several databases at one time. Without
programming.

With Advanced Query System, another
new non-programming feature, any user can
build complex queries just by selecting from
the dBASE II1 PLUS pull-down menus.

For rapidly creating entire programs,
there’s even a new Applications Generator:

And for all those who wish to learn to
program, the Assistant can be of further
assistance. By teaching you programming
commands as you go along. Without disrupting
your work flow,

These are only a few of the dBASE IIl PLUS
features that can help new users quickly get
up to speed. And experienced users quickly
increase their speed. (Sorting, for example,
is up to two times faster and indexing up to
ten times faster than dBASE I11.)

Display Exit _A
No combination

——————————Q)] Combine with .AND. NOT.
Combine with OR..MOT,

Advanced Query System lets you set up and answer complex
queries without programming.



by more people can
by more people.

And it’s the fastest way to network those T obtain a free dBASE I PLUS demo disk,
users, too. Because now, local area networking  call 800-437-4329, Extension 0282; for the
capabilities are built right in. authorized Ashton‘Tate” dealer nearest you:*

dBASE Il PLUS can also help put developers And get your hands on dBASE Il PLUS.
in the fast lane.With a new Data Catalog and It's the software more people can look
more than 50 new commands and functions.  forward tousing. ~ iquiry 26

Plus code encryption and linking,improved o _
debugging aids, assembly language Calls ANd ousen e - o 10 copisble adenars/owter.Asbone, dse 7

Ashton-Tate: IBM/International Business Machines Corporation. ©1985 Ashton-Tate. All

much more. rights reserved

JBASE Il PLUS
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LETTERS

THE MAC AND THE DSI SIEVE
BENCHMARK

As | read the benchmarks in “The DSI-32
Coprocessor Board, Part |: The Hardware”
(August 1985, page 120). | noticed a miss-
ing system in the comparisons, the Apple
Macintosh. Being a MacUser, | found this
disappointing. so | set up and ran the
benchmarks on my 512K-byte Mac. My
only significant change to the benchmarks
used by DSl is the use of a base (pointer)
register rather than a global variable for
the arrays used. This change allows use
of the Mac's ROM memory manager and
does not represent a radical change to the
routines.

The DSi Sieve benchmark is not fully
representative of a machine's Boolean and
integer capabilities, calling for only three
register variables and using no pointers.
Applications written by advanced pro-
grammers take better advantage of these
tools. Accordingly. | used three versions
of Sieve, calling them Sieve (same as the
DSI Sieve), RSieve (using more registers),
and PSieve (using registers and pointers).
The performance of these roughly repre-
sents the performance of inexperienced,
intermediate, and advanced programmers’

code. The Float and FLT benchmarks are
transliterations of FORTRAN into C with
some assumed register optimizations. See
table 1

All three forms of Sieve beat the IBM
PC AT for n = 40.000 (and the AT could
not run n = 80.000). This is due to the
much higher costs for 32-bit integer/ad-
dressing arithmetic on the AT, needed for
addressing large amounts of data and for
most applications except games and
graphics. Thirty-two-bit integers are stan-
dard on the Mac with the SoftWorks com-
piler. The single-precision Float bench-
mark for the AT with the 80287 floating-
point coprocessor is less than five times
faster than the software floating-point
coprocessor of the Mac. a surprising
result. The hardware advantage of the AT
did show up in the FLT benchmark. how-
ever. In 64-bit floating-point, the AT's hard-
ware was |12 times faster than the Mac's
software.

A quick note on the VAX timings. The
VAX C compiler that | am familiar with
automatically pointerizes loops such as
the Sieve benchmark. PSieve is therefore
the equivalent benchmark, and the Mac's
speed in this benchmark is near that of

n Sieve RSieve
8191 4.23 3.37
20000 10.50 8.37
30000 15.87 12.53
40000 21.25 16.97
80000 43.00 3433
Float  (40000) 78.90
FLT  (256000) 1759.85

Table 1: Reader Hembree's benchmark results for the Macintosh.

PSieve

2.80
6.93
10.47
14.00
28.32

the VAX-11/750, particularly impressive
since the 750 costs more than 30 times
as much. | would like to see the perfor-
mance of more machines using the multi-
ple Sieve benchmarks since they test a
wider spectrum of CPU architectures
rather than reducing all to a common
denominator.

I have one complaint about the DSl ar-
ticle. It seems to have been written by
Definicon Systems Inc. and page 134
reads like a full-page ad for DSI. While the
designers may understand the hardware
better. | would like to also see an indepen-
dent review of the system by BYTE.

WILLIAM L. HEMBREE
Las Cruces, NM

Definicon Systems replies:

We did not think it was fair to include the
Mac in the benchmark comparisons
because it did not have a hardware
floating-point accelerator. Mr. Hembree’s
own data shows that the Mac is 100 times
slower than the DSI in floating-point ex-
ecution (Float and FLT benchmarks).
Floating-point arithmetic is present in vir-
tually all application software, from sim-
ple spreadsheets to complex statistical
packages.

The Sieve benchmark we used was
taken from BYTE. In order to evaluate Mr.
Hembree's newer versions, we compiled
and ran them. To our surprise, the PSieve
version reported an incorrect number of
primes. We traced the problem to a dou-
ble increment of i in the second FOR
loop. Without the fix, Mr. Hembree's
pointerized version ran in 1.05 seconds
on the DSI-32. When the problem was
corrected, it took 1.43 seconds. | have

(continued)

Table 2: Definicon benchmark results.

n Sieve RSieve
8191 1.75 1.58
20000 4.45 423
30000 6.70 6.36
40000 8.95 8.51
80000 17.90 16.81

Float  (40000) 0.71

FLT  (256000) 16.45

PSieve (corrected) # of Primes

1.43 1899
3.51 4202
5.33 6056
7.08 7836
13.95 14,683

LETTERS POLICY: To be considered for publica-
tion, a letter must be typed double-spaced on one
side of the paper and must include your name and
address. Comments and ideas should be expressed as
clearly and concisely as possible. Listings and tables
may be printed along with a letter if they are short
and legible.

Because BYTE receives hundreds of letters each
month. not all of them can be published. Letters will
not be returned to authors. Generally. it takes four
months from the time BYTE receives a letter until
it is published.
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This Little Fella
Means Business.

The Mouse by Maynard Electronics makes your favorite
programs faster, P erne easier, and smarter!

o,

Teach The Mouse
To Type.

BY MAYNARD ELECTRONICS
A single Mouse click will instantly
produce the character, sentence,
paragraph, or anything else
you've selected. Click: you call
up the CustomKey menu. Click:
your file is saved. Click: a com-
monly used paragraph appears
in place. No other mouse gives

| you such power and versatility.

At last, an “intelligent” mouse! Now you can add A Ta|e Of Three Mice

command power to your programs, when you i e i

want, the way you want — instantly! The Mouse Compare our Mouse with the others running
around and you'll see, there’s no comparison!

by Maynard Electronics comes with our .
C)lljstorr)llKey ™ software which lets you assign Here are just a few features across the board:

?

F
g
£
S

and reassign commands while using your FEATURES Wgyowd Moo _Bouoe
favorite programs — even those without £ 01 Buton Combinatons 7 3 5

Sl 3 utton Auto Repeat Yes No No
mouse utilities. Fly through programs like L ¥s 33 Yes
Symphony; Lotus 1-2-3; Framework; Multi- D ot oo, D (il Yes No a
Mate; and others with undreamed of speed! Adfied Bt Sobod AL, Lt (while e N "

.y . . nni n No

And of course, it's fully compatible with all au':‘x‘s“r‘r}éhf";!,’gg&‘n’s ruingapplcaton 32 No No
programs written for a mouse, too. e sy e ML e i Yos No No

Free Drawing!

Purchase The Mouse now and
\ receive the popular paint program
1. Telepaint* at no additional cost
— a $149 value!

*Symphony and Lotus 1-2-3 are trademarks of Lotus Development Corporation.
Framework ig a trademark of Ashton-Tate. MultiMate is a trademark of SoftWord Sys-
tems Inc. Tetepaint is a trademark of LCS/Telegraphics.

u?..,‘
S :

Shaping tofgorrow’s technology.

460 E. Semoran, Casselberry, F 707 - 305/331-6402

Available at the finest computer stores. Contact your local ler or write to us today for product information.
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Why you
should

Because NewsNet automatically finds the
5% you need. From our database of authorj-
tative, up-to-date business news, you get jlﬂ“
the stories you want, delivered instantly to your
microcomputer. You choose your own, unique
keywords, and NewsNet saves—just for you—
every new article containing those words. Or,
you can find that critical 5% on your own,
». with NewsNet's powerful keyword search-
frv ing and text scanning.

Just what's in NewsNet's database? The full text
of over 300 valuable business newsletiers. In-
depth news, written by experts, filled with
analysis and interpretation. News from 34 dif-
ferent industries and professions—everythipg
from Computers to Investments, from Manage-
ment to Telecommunications. Plus extras such
as wire services, online stock quotes, air fares,
and business credit reports.

Computer News:
Your Specialty is our Specialty. Herc are just
a few of the 25 Electronics and Computers
newsletters on NewsNet:
The Artificial

Intelligence Report
The Business Computer
The Computer Cookbook
Consumer Electronics
Data Base Informer
Electronic Mail News
Outiook on iBM
Japan High Tech Review

~ Micro Mooniighter

- A

Mini/Micro Bulietin
Personal Computers Today
Robotronics Age
Newsletter
Semiconductor Industry
& Business Survey
The Seybold Report on
Professional Computing
Staniey Kiein Newsletter
on Computer Graphics

ONLINE
BUSINESS
NEWS

Call Today!
We'll send all you
need 1o subscribe.

e (800)
¥R 345-1301

(in PA 215-527-8030)
wsNet Inc. 943 Haverford Road, Beyn Mawr, PA 19910

LETTERS

not, as Mr. Hembree did, removed the
calls to MALLOC or PRINTF from the
times reported for execution.

Table 2 shows the data for the DSI-32
corresponding to Mr. Hembree's bench-
marks.

I disagree strongly with the concept
that any benchmark or combination of
benchmarks can do anything other than
show that a particular archltecture is
competitive with another. For instance,
programmer productivity is rarely quan-
tified. We have found. for example, that
a 400-line C program takes |5 seconds
to compile on the DSI-32, 5 minutes on
an Atari 520ST, and 4.3 minutes on a
Mac. Why shouldn't this data be relevant
when considering a computer’s perfor-
mance? If the VAX compiler automati-
cally pointerizes code and thus makes it
run faster, Is this not a valid measure of
productivity enhancement? Our compller
automatically registers variables. This
saves the programmer the task of keep-
ing track of which variables are most ef-
ficiently registered. Is this not an impor-
tant factor In overall productivity?

It really should not matter whether a
computer uses a microprocessor from
XYZ company -or ABC company or
whether it performs a sieve in 1.43
seconds or 1.85 seconds. What should be
Important is what the machine can do for
you and how long it takes you to get the
machine to do what you want it to.

It is a travesty of objectivity that
simplistic benchmarks have become the
most widely accepted method for per-
formance evaluation.

The DSI-32 project has so far taken
four worker-years to bring to fruition. If
BYTE magazine had not become in-
volved, it would be yet another closed-
architecture computer accessible only to
the inveterate hacker. The technology of
32-bit microcomputer design would still
be locked within corporate vaults. BYTE
provided a forum for Definicon to pro-
mulgate Its technology while recognizing
that projects such as these will only be
made available to the hobbyist while
adequate financial return for the
development cycle can be maintained.

Finally, there was a misprint In the
benchmark data published in the August
issue. The time for a VAX-11/780 to per-
form an 8191 Sieve should be 1.09
seconds, not 1.90, as printed.

BYTE replies:

Publishing hardware-construction articles

presents us with a dilemma. If the author
(continued)



Introducing In-aVision

Complex Drawing

adg asy

e created In-a-Vision
W just for you. The
engineer who needs
more productive
drafting support.
The designer
who needs ver-
satility for alter-
nate ideas or
quick revisions.
The architect who
needs to manage a
variety of working
drawings. And the
businessman who \
needs first-class presentation mate-
rials as well as detailed flow charts
and organization charts.

Point. Click. Draw.

Now all you do to create com-
plex technical drawings, systems
designs, blueprints, diagrams, illus-
trations, and proposals is point,

m draw. With

In-a-Vision’s mouse
support, windowing,
icons, and pull-down
menus, you produce
drawings more quick-
ly, accurately and effi-
ciently than ever before.
In-a-Vision's advanced tech-
nology includes many features not

<

found on comparable systems cost-

ing thousands more. For example,

{Most popular graphics cards. plotiers and printers supported
Microsoit Windows compatible . Call for specific operaling
environmenl requirements

Unlike more expensive CAD
systems, In-a*Vision is easy to
install and use. Even the com-
puler novice can be productive
in less than a day. And
'3 In-a-Vision is not copy-
protected

Ten Day Trial Period.

We’re so sure In-a-Vision will

you can pan
around in a user-de-
finable drawing space
up to 68” x 68" and
zoom in on specific
areas for greater de-
tail. Scale, rotate and
dimension symbols, fill an area
with your choices of predefined
colors and patterns, as well as
draw lines with multiple styles and
widths. Other features include
overlays, predefined and user-
definable page sizes, rulers,
grids, and symbol libraries.

S————

make you more pro-
ductive, we’ll give you
ten days to prove it to
yourself. If In-a-Vision doesn’t
improve your productivity, return
it within ten days for a full refund.
In-a-Vision will
make your complex
drawing tasks sim-
ple and make you
more productive.
Satisfaction guar-
anteed. Dial
800-272-3729 to
order or for a free
brochure. In Texas
or for customer support, call
(214) 234-1769. MICROGRAFX,
Inc., 1820 North Greenville Ave-
nue, Richardson, Texas 75081.

Multi-tasking
in a PC-based
CAD system.
In-a-Vision uses
multi-tasking to enable
you to continue drawing while
printing hard copies as well as edit
multiple drawings simultaneously.

MICROGRAFX"

The Picture of Success.
In-a- Vision and MICROGRAFX are trademarks of
MICROGRAFX. Inc
Inquiry 241 Windows and Microsoft are trademarks of Microsoft. Inc
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Dot Matrix ¢W1
Printing
Made Beautiful

This entire ad, from top to bottom, was printed on an inexpensive dot matrix
printer with Fancy Font® a unique program that works with almost any word
processor to produce high resolution, proportionally spaced, letter quality
printing.

No special hardware or installation is required, so you'll be using Fancy Font
as soon as you get it.

Fonts, including Roman, Sans Serif, Bold, lialic, .Ymu/-l OIdEnghsh and
more, from 8 to 24 points comc standard with Fancy Font.
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FLEXIBLE. Fancy Font comes with a complete set of over 1500 mathematical,
foreign language and other special symbols.

Hundreds of additional fonts in sizes from 6 to 72 points are available, at a
nominal additional charge, from our growing font library.

You can cdit any character and also create your own characters or logos, up
to 1 inch by 1 inch.

Powerful formatting features let you center, justify, wordwrap and type flush
left or right, with or without running headers and footers — even with
different fonts and sizes on the same line.

IMPACT YOUR LASER. Combine the high quality of the HP Laserjet,
LascrJet+ or Canon Laser printer with the font styles and sizes of
Fancy Font for the ultimate in visual impact

You can mix internal printer fonts, cartridge fonts and
Fancy Font letters on the same line to create materials
with typographic impact

COST EFFECTIVE. You can buy Fancy Font from your local dealer or direct
from SoftCraft for only $180.

You'll get near typeset quality at a small fraction of the time and cost of
using art or typesetting services.

You'll be turning out beautiful reports, newsletters, presentations, letters,
mathematical texts, overheads, invitations and more after getting your copy of
Fancy Font. The applications are limited only by your imagination.

Fancy Font runs on PC-DOS, MS-DOS and CP/M systems with Epson,
Toshiba and compatible dot matrix printers and laser printers.

Call or write now to order Fancy Font or ask for complete information
including actua} samples and independent reviews.

CALL TODAY 1-800-351-0500

MasterCharge and Visa accepted

SoftCraft, Inc.

222 State Street, Madison, WI 53703 (608) 257-3300
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doesn’t support the project by arranging
for key parts to be available from one
source at reasonable prices and by
answering questions of all those readers
who build the project, then readers
become frustrated an and angry. Readers
have to go through all the trouble of buy-
ing every part in Quantity one and at high
prices. If the assembled project doesn't
work properly, readers rightly want help
diagnosing the problem. Supporting 400
readers who have built a project requires
time and effort on the part of the
designer. Usually the demands far ex-
ceed what any individual author is will-
ing to undertake.

On the other hand. when we make cer-
tain that a project is backed by the
resources of a firm with an adequate staff
and that parts and support are easily
available, some readers believe that the
article is intended to force them to buy
a commercial product. This is not the
case. Unfortunately. there is never likely
to be a charitable foundation that sup-
ports hardware-construction projects
with design and support engineers, a
purchasing manager, clerical help, and all
the other resources that go into produc-
ing a complex electronic project.

Based on years of experience, we
believe that arrangements such as our
continuing one with Steve Ciarcia and the
DSI-32 agreement with Definicon serve
our readers much better than publishing
sthematics and leaving the reader with
no hope of support. Readers who prefer
can always work from the schematics and
ignore the support firm. BYTE has no
financial interest in any of these projects.

Because our readers’ greatest interest
is in new technology. we are determined
to do hardware-construction articles
based on new and advanced chips. Ciar-
cia’s project based on the 64180 and
Definicon’s based on the 32032 are ex-
cellent examples. They afford readers an
opportunity to work with systems based
on advanced chips without having to buy
a large development system from a
semiconductor manufacturer. We would
like to do more articles based on ad-
vanced chips, but we are usually unable
to convince anyone to undertake the
financial risk and the burden of support.
Such articles require purchasing hun-
dreds of parts with no certainty as to how
many people will build the project and
buy the parts. There are sometimes
supply problems with the new parts as
well.

We're now trying to make arrange-

{continued)



For those times when 640K memory

just doesn't seem to be enough.

Feed your byte-gobbling appli-
cations with the expanded
memory of RAMpage! And
stop wasting valuable time
with frustrating “Memory
Full” messages.

Breaking The 640K
Barrier.

RAMpage! breaks
through the PC’s 640K-
byte barrier delivering up to 2
megabytes of parity checked
memory for expanded memory
applications. Up to 4 RAMpage!
boards can be used in a single
PC for a full 8 Mb of memory
per system.

EMS Compatibility.
RAMpage! is fully compatible
with all applications
developed for use
with the Lotus’

Expanded
- Memory Speci-

fication (EMS). It's

also supported by Enhanced
EMS software—offering more
versatility for even greater value
and performance.

New software updates of popu-
lar applications like Symphony™
Framework™and 1-2-3; designed

Inquiry 4 for End-Users. Inquiry 5 for DEALERS ONLY.

AST introduces RAMpage!" with
up to 2 Mb of PC RAM.

specifically for use with EMS
boards, are now becoming avail-
able. And a wide variety of
other packages, including win-
dowing, spreadsheet,
database and CAD
applications, will
soon follow.

A Super Bonus.
RAMpage!
' includes AST’s
new SuperPak™ utility
software. Designed specifically
to operate in expanded memory
environments, it allows you to
spool print jobs and create
multiple RAM disks for added
performance.

Don't let your valuable byte-
hungry applications starve.
Get RAMpage! today. For
more information call our
Customer Information Center
(714) 863-1333.

Or write, AST Research, Inc.,
2121 Alton Avenue, Irvine,
California 92714

TWX: 753699 ASTR UR.

Specifications

* For use with IBM* PC, PC-XT, 3270 PC
and compatibles.

* Up to 2.0 Mb expanded memory per
board—8.0 Mb total per system.

* Socketed and user upgradeable with
256K DRAMS.

¢ Fully compatible with Lotus EMS 3.0,

« Enhanced EMS design for greater per-
Sformance with enhanced EMS software.

¢ AST Expanded Memory Manager
software standard.

* New SuperPak™ utility software standard.

RESEARCH INC.

RAMpage! and SuperPuk trademarks
of AST Researca, Inc. Lotus and 1-2-3
regustered tradsmarks and Symphony
trademark of Lotus Development @
Corp Framewerk trademark of
Ashton-Tate. IBM registered Irude
mark of International Business

schimes
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DAITA INDEPENDENCE
UCH SMALL

The Age of Data Independence  dawned
about two years ago when IOMEGA

introduced a revolutionary mass storage
\ device called The Bernoulli Box® Featuring

.4 a unique technology that uses rugged,

removable 10-megabyte cartridges, it freed companies to work
more productively and economically—and was soon recognized
as the decade’s biggest step forward in business data storage.

Today, IOMEGA has taken another giant step. With the
addition of the compact 20-megabyte-per-cartridge Bernoulli
Boxes, in single- and dual-drive versions, the Data Independ-
ence family gets simultaneously bigger and smaller. The new
Bernoulli Boxes double on-line capacity to up to 40 megabytes
and cut the space required to carry and store data cartridges.
They also boast a footprint that is literally half that of the pre-
vious version, freeing just that much more valuable desk space.
But what makes the new Bernoulli Box so exciting are the

same features that made it the new standard in data
management to begin with.

% TRANSPORTABILITY.

<, The Bernoulli Box cartridges are completely
interchangeable. You're free to take the
cartridge from one and use it in another with
complete confidence. Take it across the hall or mail it across the
continent.

EXPANDABILITY.

Free yourself from the limitations of system
capacity. If you need more, you expand by
buying slim, inexpensive cartridges, not bulky
and costly hardware.

RELIABILITY.

Incredible resistance to shock and vibration
combined with a rugged cartridge format frees
you from concerns about equipment failure,
head crash, or data loss.

20 BYTE * JANUARY 1986
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'MORE GIANT STEPS
‘R FOOTPRINTS,

SECURITY.

Free your sensitive files, such as payroll and
personnel, from unauthorized scrutiny and
free yourself from unnecessary anxiety. Put
them on a Bernoulli Box cartridge, and put the cartridge where
you know it will be safe.

Check out the latest Bernoulli Box family members today. More
giant steps towards the complete data independence of
businesses using the IBM PC, XT, AT, most compatibles, and the
Macintosh* ™ Giant steps with very small footprints.

For the dealer nearest you, call 1-800-556-1234, ext. 215. In
California, call 1-800-441-2345, ext. 215.

SERFORMANCE.

I'he amazing speed of The Bernoulli Box—
with access times and transfer rates that rival
ind often surpass the best hard disk drives—
ranslates into the best freedom of all: the freedom of time. And
now The Bernoulli Box offers users the option of booting from
The Bernoulli Box cartridge with any of the 1BM PC or
compatible computers.

*The Bernoulli Box for Macintosh is available in a 5-megabyte single-drive version and a
20- megabyte dual-drive version for AppleTalk.”

The Bernoulli Box is a registered trademark of IOMEGA Corporation. Data Independence is a trademark of IOMEGA
Corporation. Macintash {s a trademark hcensed to Apple Computer, Inc. AppleTalk is a trademark of Apple Computer. Inc
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|IOMEGA Corporation
1821 West 4000 South
Roy, Utah 84067
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ments for hardware projects based on |
three different 32-bit processors: the
INMOS Transputer, the Acorn RISC
Machine, and the Motorola 68020
Anyone interested should contact Phil
Lemmons.

We didn't publish the DSI-32 article |
without assuring ourselves that the board |
would work. Phillip Robinson of our West
Coast staff saw the DSI-32 assembled
and working before we published the ar- |
ticle on it. Definicon also shipped us a
DSI-32 board that functioned properly in
an IBM PC here in our main office. Our
technical staff edited the article.

An independent review of the DSI-32
is a good suggestion. We'd prefer to do
that as a collaboration among as many
DSI-32 users as possible. Those inter-
ested should contact Glenn Hartwig.

COMPRESSING DATA
On page 392 of the October 1985 BYTE
(Letters). readers found an interesting
printing experiment” that surely could
use more explanation. Although it's called
a “high-density bar code” in its caption
the sample has little resemblance to a con-
ventional bar code image; rather. it ap-
pears to be a direct binary high-density
representation of bits framed by an error
detection/correction and timing format.
A format like the sample printed has
good prospects for delivery of machine-
readable data. | count about 64 informa-
tion bits in width {excluding error detec-
tion and framing information). with a den-
sity estimated to be 128 bits per inch. The
same 128-bpi density seems to be used
in the vertical direction, with a length of
7.5 inches. Multiplying the numbers, we
can estimate that the test patch repre-
sented some 61.440 bits, or about 7.5K
bytes. Multiply that by 10 or so columns,
and we have an apparent page capacity
in excess of 75K bytes. For source code
of programs, you'd probably want to use
a token-compression scheme. In some ex-
periments 1 did in 1981 with token-coin-
pression techniques. | was able to achieve
almost 3:1 compréssion for large Pascal
source programs. Thus, as a means of rep-
resenting a high-level language program
with comments, your 7.5K-byte sample in
October could represent the equivalent
of over 20K bytes of uncompressed Pascal
source text. A 20K-byte source program
while not large. is a significant chunk
There was another fundamental prob- |
lem with the bar code formats we printed |
a long time ago in BYTE. Those bar code
formats were ugly to look at. The sample |
(continued)

The most flexible

printer-sharing device
you can buy is from

Baylech

Introducing the new Model 528DB multiport controller. it will
let eight users automatically share one printer, or in muiltiple
pnnter applications, let users code-select a specific printer
or contend for the first available printer. Flexible, user-
selectable featunes include; the number of printers versus
the number of computers, printer select code, CTS/DTR or
XON-XOFF nardshaking, operating mode, form-feed mode,
header-page message, disconnect ime-out, and baud
rates. To set up simply connect the muiltiport between

your computars and printers. It interfaces easily with any
RS-232C seqial device. Model 528DB with 9.ports, $659.
Larger models &lso available

800-523-2702
Highway 603, E.O. Box 387, Bay Saint Louis, Mississippi 39520
Phone: 601-457-8231 Telex: 910-333-1618 (BAYTECH)

InQuiry 34

JANUARY 1986 * BYTE

23



LETTERS

printed in the October 1985 BYTE has in-
formation, but at a small enough scale to
look reasonably good to the human eye's
wonderful power of averaging.

The use of this density represents a sig-
nificant advance, probably enough to
justify purchase of a specialized reader de-
signed like no bar code reader presently
on the market. | conjecture that a line-
image CCD (charge-coupled device) video

sensor could span the width of the image
with 128 or 256 pixels relatively inexpen-
sively. A brute-force capture device could
be made to take advantage of this format
provided that it addressed the problem
of maintaining alignment during the scan.
Rough alignment of the scan with the ver-
tical direction of the page can be provided
by the “gutter” of the magazine or a ruler
Vertical timing is obtained from the edges
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> Kets for 27256 EPROMS

12 Inches by 138 Inches
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Qperalions Manual (Optional)
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1BM is a trademark o IBM

Available)
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and BIOS

Ca 92621, 19.0680, 579.0691
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of the pattern as printed. Enough memory
to allow processing of several conceptual
horizontal lines would allow for a small
amount of skew on the part of the line sen-
sor. Averaging adjacent pixels and using
a digital threshold test would allow cap-
ture of the smallest dots in the format. Ver-
tical timing information present in the for-
mat as printed would calibrate the pattern
to the actual velocity variations of the per-
son using the device. reducing the need
for sampling of the image. Scanning ought
to be possible in a few seconds for each
chunk of 7.5K bytes or so.

If this technology works. BYTE. its adver-
tisers. and its readers finally have a way
of printing recoverable data for source/ob-
ject code of significant programs. a capaci-
ty that was not possible in our earlier ex-
periments with bar code formats. (See my
editorial in the April 1980 issue, which
summarized BYTE's bar code experiments
from 1976 through 1980.) Now, whoever
is responsible for this experiment must
still answer the entrepreneurial problems:
Who will build the bar code readers. and
at what cost to the end user? Which
comes first. the widespread printing of in-
formation or the availability of the
readers? By presenting a regular fare of
significant programs in source form using
this format. BYTE could spawn a whole
new marketplace for machine-readable
keyless data entry from print

CARL HELMERS
Peterborough. NH

BYTE replies:
The printed software strip on page 392
of the October 1985 BYTE is called a
Cauzin Softstrip. The strip was designed
by Cauzin Systems Inc. of Waterbury.
Connecticut, and was unveiled at COM-
DEX last November along with the com-
pany's $200 Cauzin Softstrip Reader.
Cauzin is promoting the device, which will
first be available for the Apple Macintosh
and IBM Personal Computers, as a new
way of reproducing and distributing pro-
grams and data. Robert L. Brass, presi-
dent of the company, explained the tech-
nology behind the Softstrip to me.

The Softstrip can be printed in low-,
medium-, or high-density formats. The
strip that appeared in BYTE was in
medium density and contained about
3000 bytes of information. The standard
Softstrip is a bit longer—9.5 inches—and
holds approximately 3500 bytes. (High-
and low-density strips of the standard
size hold 5500 and 500 bytes, re-
spectively.)

(continued)
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- PERFORMANCE

THAT IS OUT OF THIS WORLD...

MODEL 2000 20MHz MODEL 3500 35MHz
DUAL TRACE DUAL TRACE DELAYED SWEEP

...AT A DOWN TO EARTH PRICE

At last! Truly affordable test equipment with n> compromise in design, and features
you would expect to find only on osdilloscopes costing hundreds of dollars more! JDR
Instruments presents two, new, high-performance models backed by a two year
warranty and technical support which is only a phone call away. Perfect for the
technician or advanced hobbyist, both models feature Dual Trace capability and a
variety of operating and triggering modes, including CH-B Subtract and X-Y cperation.

MODEL 2000 has a 20 MHz MODEL 3500 features a 35
bandwidth and 20 calibrated MHz bandwidth and exceptional
sweeps ranging from .2s to .2us. 1mV/DIV sensitivity. Delayed
A convenient built-in component sweep and variable holdoff allow
tester provides additional stable viewing of complex

diagnostic power. 7 10x TEST PrOBES waveforms.
ORDER TOLL FREE 2JDR INSTRUMENTS
800-538-5000 1224 South Bascom Avenue

800-662-6279 (ca) San Jose, California 95128 (408) 995-5430

COPYRIGHT 1985 JOR INSTRUMENTS. EARTH PHOTO®COURTESY OF NASA
THE JDOR INSTRUMENTS LOGO IS A REGISTERED TRADEMARK OF JDR MICRODEVICES. JDR INSTRUMENTS IS A TRADEMARK OF JDR MICRADEVICES.




Cauzin's use of a near-infrared sensor
in its reader gives the Softstrip some in-
teresting properties. The sensor emits a
near-infrared beam of light, which heats
the carbon used in black ink and photo-
copier toner; the receptor portion of the
sensor measures the slight heat increase
of a dark area. With this method of sens-
ing. you can write with colored inks (or
spill coffee, tea, or cola) on a Softstrip
and not impair its ability to be read. How-
ever, writing across a Softstrip or print-
ing it on multicolored paper is an effec-
tive way of copy-protecting it—any at-
tempt to photocopy it will result in extra
photocopy toner deposits that will
render the Softstrip unreadable.

The Softstrip format was designed to
be reliably readable, even in less than
ideal conditions. In its medium-density
mode, each line of the Softstrip (past the
obvious header information at the top)
represents 4 bytes (32 bits) of data. Each
bit of data is encoded as what Cauzin
calls a dibit—a white square followed by
a black represents a | bit, and the op-
posite represents a 0 bit. (Because of this,

LETTERS

4 bytes of data are represented as a line
of 64 black and white squares.) Two pari-
ty bits are on either end of a line of Soft-
strip data. A clever scheme of using one
bit for parity of the even bits and the
other for parity of the odd bits—plus a
checksum on each line and the method
of scanning (discussed below)—gives the
Softstrip Reader a I in 10 billion chance,
according to Cauzin, of making an un-
detected error.

With an effective accuracy of 0.0000]
inch, the scanner scans in increments of
0.0025 inch. In a medium-resolution Soft-
strip, each line of data is 0.001 inch high.
this means that each data line is scanned
four times. each in a slightly different
place. The sensor integrates the density
of each half of the dibit and decides the
bit's status based on the multiple ver-
sions of this information. Cauzin claims
that this method is much more immune
to errors than a system that would sim-
ply watch for the density transition in the
middle of a dibit.

The Cauzin system does not do any
data compression. but there are

|

numerous public-domain programs that
compress and restore arbitrary files. As
Mr. Helmers points out, such compres-
sion could effectively double or triple the
amount of data that a Softstrip could en-
code. It is conceivable that a single Soft-
strip (9.5 by 0.625 inches) holding com-
pressed data could encode as many as
five pages of high-level language source
code!

Cauzin hopes that its product will
become widely accepted and that Soft-
strips will become a common form of
low-cost software storage. We are en-
thusiastic about the product and wish the
company well. We look forward to the
day when the Softstrip format is in wide
enough use to merit its inclusion in BYTE
listings.

INTELS BENCHMARKING

STRATEGY

There has been a lot of discussion lately

(particularly on the UNIX Usenet news net-

work) concerning Intel's recent advertis-

ng campaign comparing the Intel 80286
(continued)

Speed up data entry with HEl’s
“Fast-Point”™ light pen for IBM*
PC computers and compatibles.

Ideal for cursor control, menu and
icon picking, interactive graphics, and
other data entry tasks.

““Fast-Point” plugs into the IBM PC
color graphics board light pen port, or

monochrome graphics board light pen
port where applicable. It’s compatigle
with standard IBM BASIC light pen
statements and functions. HEI light pens
are sold with technical documentation,
and implementation software on diskette.

HELl is a leading supplier of high-
performance light pens for computer
graphics, CAD, CAl and other applica-
tions with over 35,000 devices in the field.
Put an HEI “Fast-Point” pen to work on
your PC. (From $140 to $195)

{HE! is a major suprlier of OEM graphics terminal light pens.
Call or write for information.}

H HElIinc.

Victoria, MN 55386 ® 612-443-2500

*Registered Trademark of International Business Machines.
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219088 Hayes Micendmgnier Products, e

If the Hayes Smartmodem 1200 is smart,
thisoneis utterly brilliant.

First came the Smartmodem 1200.
Now, there's the smarter Smartmodem
2400™ Its twice as fast. Or just as
fast. Or even not as fast. Because it's
smart enough to automatically adjust
to 2400, 1200 or 300 bps communica:
tions. And to make sure you can
communicate, it gives tests. It tests the
phone line, it tests remote modems, it
even tests itself Because the Smartmo-
dem 2400 features advanced
diagnostics.

Moreover, the 2400 is a smart
communicator. It communicates with
mainframes and minis. Both synchro-
nous and asynchronous transmissions
are supported by the Hayes standard
command set for 2400 bps. And you
can transmit data to another room. or

Inquiry 154

another country because the 2400
meets CCITT international standards.

So. if you want to make fast work
of high-volume communications. you'd
be very smart to see your authorized
Hayes dealer for a look at the Smart
modem 2400 or 2400B. a plug-in board
for the IBM PC and compatibles,

E——

Say yes to the future with Hayes.

Now you can be smart. smarter and

smartest all at once

f
SMARTMODEM 2400
= Direct connect « Auto-answer auto-dial - Bell 103
212A and CCITT V.22 and V.22 bis compatible
| * Synchronous or Asynchronous - Full or half duplex
- Nonvolattle memory for communications settings
+ Automatic fallback to 1200 or 300 bps + VoicgAlata
switching * Audio speaker - Advanced diagnostic
tests: analog. digital and remote digstal loopback
« Touch tone or pulse + Automatic adaptive phone line
equalization - Two-wire lease line capability
* Supports single and multi-line phone systems
- Call progress monitoring
SMARTMODEM 24008
| - Plug-in board for 1BM PC packaged with Smartcom 11
| Software » Above features pius synchronousasyn
chronous via standard PC communications port « Rear
panel communications port switch

SMARTCOM II*
- Menu-driven communications software
* 26 communications sets for automatic log- ons
« Ertor-free XMODEM and Hayes Venfication
protocols « VT 100/102 and VT52 emulation
- Unattended batch opetation « For most popular
| computers

|
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When you
positively
custom

Reliability Compatibility Quick Turnaround

IS your obvious first requirement in
this vital link between your product
and the outside world. At Ven-Tel
—with 12 years experience and
millions of modems designed and
shipped—we don't take reliability
for granted...so you can.

with industry standards. All Ven-Tel
modems utilize the industry stan
dard “"AT” command set, guaran-
teeing compatibility with virtually all
types of software. And every Ven-Tel
custom modem is fully compatible
with our complete line of standard
desktop and PC internal modems.
We also meet Belt 212A and
CCITT V.22bis standards in speeds
up to 2400 baud.

is more than a phrase to us. \We've
built a reputation for meeting prod-
uct deadlines among some of the
nation’s largest and most demand
ing manufacturers. From start to
finish in as little as 90 days, Ven-Tel
can help you get your product to
market quickly. You can even begin
development using our standard
modules while your design is
being finalized.

take agood



absolutely,
needrelia

*1 b 'LVIT

FAN 1 i—

Customizing Compact Size Competitive
your modem is your choice. From is an important requirement in Py |
our standard off-the-shelf boards, applications like credit check ter- PI'IClng
complete custom design, to licens minals, portable computers and makes the Ven-Tel custom modem
ing our proprietary CMOS chip trouble monitors. Ven-Tel modem package one definitely worth looking
design (for quantities in excess of density is state-of-the-art to provide  into. For quotations based on your
100000 annually),we guarantee the  excellent “real estate” value, with modem specs or a discussion with
right modem solution based on complete auto-dial/auto-answer, our experienced OEM sales engi
your deadline, design and volume AT compatible, 212A modems— neers, call 800/538-5121 (outside
requirements. Custom hardware in as little as 12 square inches. California). In California, call
configurations and firmware give With power requirements as low 408/727-5721.0r contact us for our
you maximum freedom for inte- as 500mw. custom modem brochure:
grating the modem into your over: | Ven-Tel, OEM Products Division,
product design. 2342 Walsh Avenue,

Santa Clara, CA 95051.

Inquiry 369

look at len-lel
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Brainy Buffer.

Do you press print and wait? And wait? And wait?

Your waiting is over with the Universal Data Buffer — it frees your computer in
seconds while it handles the printing of your file.

And the Universal Data
Buffer from HanZon is
smarter than the average
buffer. For one thing it has
two inputs—one serial and
one Para"el' and two out- HANZON DATA INC * 14732 142n0 NE. * Woodnvils, WA 98072
puts—one serial and one
parallel. Since all the ports -
are active, it means the Universal Data Buffer can interface between serial and
parallel devices — even at different speeds and protocols. All that is a bonus to
its standard function - as a 64K buffer
expandable to 256K. The buffer also
has operator controls for
selecting additional copies,
and pausing.

4 sl

Call HanZon today for
your nearest dealer:

(206) 487-1717.

Suggested Retail Price: $385 - 64K Buffer

( HANZON ) $59 - 64K Expansion Module

HANZON DATA INC. « 18732 142nd Ave NE ¢ Woodinville, WA 98072

DataSaver

Power protection for high-level microcomputers with
peripherals, multi-tasking systems, and communi:
cation networks is here, now, with the 400 Watt
DataSaver. Placed between the desktop computer
and system monitor, the DataSaver 400 features

a master power switch directing four power outlets
2-stages of overvoltage transient suppression and
built-in, automatically recharged batteries stand by
to assure clean, uninterrupted power for the five
minutes you might need to shut down before the
power shuts off. 90 and 200 Watt models available.

Cuesta Systems Corporation

9
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LETTERS

to the Motorola 68010 and 68020. Intel
has published a document entitled “iAPX
286 High Performance Benchmark
Report” (hereafter referred to as “the
report”) to support its claim that the
80286 offers superior performance over
the Motorola 68010 and 68020 chips. Both
the advertising and the report use the
benchmarks that appeared in my article
("Benchmarking UNIX Systems,” August
1984 BYTE. page 133) as the basis for
comparing the Intel and Motorola chips.

After studying the Intel report, | believe
there are several problems with Intel's ap-
proach to benchmarking that should be
addressed. While the problems presented
below may not prove to invalidate Intel's
claim, they do raise doubts as to the ob-
jectivity and impartiality of intel's bench-
marking strategy. As author of the majority
of the benchmarks Intel has used to make
its claim. | feel compelled to discuss some
problems with Intel's benchmarking
strategy.

On July 22. 1985. | hand-delivered to'the
local Intel office a list of problems with its
benchmarking strategy and reasons why
| believe the company cannot legitimate-
ly make the conclusion it did. As of today
I have not received a satisfactory response
to most of these issues. which are outlined
below

I. The listing for the pipesc benchmark as
published in Intel's report is incorrect. If
this listing is identical to the source code
used to evaluate the 80286-based systems
mentioned in Intel's report. then the pro-
gram will terminate prematurely, resulting
in invalid timings. This listing is as it was
presented in the August 1984 BYTE. How-
ever, an error was made on my part when
| furnished the listing to BYTE. and a line
was inadvertently deleted. | notified BYTE
of the omission. and BYTE published a
correction in the January 1985 issue (page
14). Intel should have used the corrected
benchmark. Intel has responded favorably
to this error and has rebenchmarked its
systems. | have been told that Intel will
publish a correction
2. Intel admits that the benchmark data
used for the Masscomp and Sun Micro-
systems machines is the data presented
in the August 1984 BYTE. The BYTE arti-
cle was originally slated to appear in the
February 1984 issue. Due to production
delays. however. it did not appear until
August. Although | have no precise record.
the benchmark data | gave to BYTE is
probably as old as. if not older than
December 1983. This means that Intel is
(continued)



Pushy, pushy, pushy.

Alt

RESIDENT.

MOVE FROM PROGRAM TO PROGRAM WITH THE PUSH OF A KEY.

Now you can go from application to application In a single key-
stroke. With RESIDENT,” the product that makes different programs memory
resident in your PC. Just name your own key to access your application.

SAVE TIME 26 WAYS. No more waiting to change programs. Go
from Lotus 1-2-3 to Wordstar' to DOS and back again. RESIDENT gives you
instant access to as many as 26 programs. And ends stopping, searching and
loading diskettes during the workday.

CUT AND PASTE. Take data (CUT) as it appears on the screen from
any application and transfer it (PASTE) to any other application. For example,
move columns from your spreadsheet to your word processor

SOMETHING EXTRA. DESKTOP PROGRAMS. Desktop pro-
grams are simply another application for RESIDENT Included free is Utility
Package I, which has these programs: NOTE PAD, PHONE DIALER,
CARD FILE, BASE CONV, CALCULATOR, ASCII TABLE, COMM
TERM., AND MESSAGE PAD

AT A PRICE THAT’S NOT PUSHY. $89.95.
RESIDENT does a lot. But it doesn't cost a lot

And ordering it is almost as easy as
using it. Just push a few buttons.

INFORMATION SOFTWARE, INC
2639 Walnut Hill #135
Dallas, Texas 75229

For more information,call
(214) 353-2966

Inquiry 167

Send this coupon with your credit card
number (VISA. MASTERCARD), money orcer or check
for $39.95 plus $5.00 for postage and handiing
In Texas, add 6¥s% sales tax ($5.51). Outside the
U.S. ada $10.00 (to U.S. Bank) for postage angd han-
dling. No C.0.D. please

—CHECK __MONEY ORDER _VISA _MC

CARD #: - EXP. DATE

NAME —

CQOMPANY

ADDRESS ——

PHONE NO.

BRRRESDENT 8 & Iracemas of intormation Sof.
B wae. Inc 1BM PC, XT, AT are regsiersa
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comparing benchmark results from 68010
machines over a year old to current 80286
benchmarks! Intel apparently did not
make an effort to benchmark current
68010 machines other than the AT&T
7300. More recent. but still dated. bench-
mark data | have shows that the Sun is
much faster than reported in at least two
benchmarks. Intel should have noted the
benchmark dates of the Sun and

Masscomp machines clearly as being old
and benchmarked current production
machines. as it did with the Intel-based
microcomputers.

3. The 80286-based microcomputers
benchmarked all ran XENIX 3.0. The
Motorola-based microcomputers ran dif-
ferent operating systems: System Il
System V, and Berkeley 4.1 BSD. The BYTE
UNIX benchmarks, as stated in the August

Programmer
Essentials

- “‘Offers many capabilities for a reasonable price”
o W. Hunt, PC Tech Journal

\o “l highly recommend the
/..Oo D. Deloria, The C Journal ()O.-,{

[ ESSENTIALS

200 functions: video, strings, keyboard, directories, files, time/date and more.
Source code is 95% C. Comprehensive manual witthIent of examples. Demo
programs on diskette. Upgrade to THE C UTILITY LI

THE S UTILITY LIBRARY

Thousands in use world wide. 300 functions for serious software developers.
The C ESSENTIALS plus “pop-up” windows, business graphics, data entry, DOS
command and program execution, polled async communications, sound and

more.

ESSENTIAL GRAPHICS

Fast, powerful, and easy to use. Draw a pie or bar chart with one function.
Animation (GET and PUT), filling (PAINT) and user definable patterns. IBM color
IBM EGA and Hercules supported (more soong. NO ROYALTIES. Save $50 when
purchased with above libraries. Available Fe

Compatible with Microsoft Ver. 3, Lattice, Aztec, Mark Williams, CI-C86,
DeSmet, and Wizard C Compilers. IBM PC/XT/AT and true compatibles.

[G.compiler Packages: Wicrosoft C - 319, Lattice or CI-C8 compilers
-$329. Save $40 - 850 when purchasing compiler and library combinations.
SBecny Ccompiler and version number when orderin% Add $4 for UPS or $7 for
UPS 2-day. NJ residents add 6% sales tax. Visa, MC,

ESSENTIAL SOFTWARE, INC
- @ P.O. Box 1003 Maplewood, NJ 07040 914/762-6605

g
v

(¢)
O,
O

G, UTILITY LIBRARY”

RARY for $95.

$185

$250

ruary, 1986.

hecks, PO’s.
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1984 article, are UNIX operating-system
benchmarks. They are not microprocessor
benchmarks and should not have been
used as such. The consistently superior
results obtained on the microcomputers
running XENIX as compared to the micro-
computers running other versions of UNIX
indicate that performance differences may
be due more to differences in operating-
system software than to microprocessor
design. For example., XENIX 3.0 uses an
internal buffer size of 512 bytes; 4.2 BSD
uses a 1024-byte buffer size. The pipesc
benchmark as published in BYTE does not
take differing buffer sizes into account and
assumes a 512-byte buffer'size. Read and
write operations thus appear to be less
efficient on the Sun as compared to other
machines. In short, by not taking system
differences into account. Intel did not
employ the scientific method. Thus, there
are too many unkriowns for a conclusion
to be reached. Intel should have bench-
marked a Motorola-based microcomputer
running XENIX or an Intel-based micro-
computer running something other than
XENIX if it wanted to reach conclusions
about CPU performance under similar cir-
cumstances and operating systems.

On arelated issue, Intel's version of the
other benchmarks used in the report are
flawed. some critically. The company's C
translation of the Whetstone benchmark
as published has two errors:

1. It is performing one loop more than
necessary in module three. This is actual-
ly a detriment to Intel's results.

2. The Whetstone uses a single dimension
array of four elements. These elements are
correctly referenced using the subscripts
0. 1. 2. and 3. Intel's benchmark uses the
subscripts [, 2. 3. and 4

Intel's version of the Fibonacci recursion
benchmark has a more substantial flaw.
Because of an extra semicolon, the bench-
mark makes one iteration instead of the
10 iterations, as implied in the listing.

In all likelihood. the errors in the
Whetstone benchmark did not significant-
ly affect the results on the machines
benchmarked in the report. However,
because of these flaws the results from
this industry-standard benchmark cannot
be compared to data from other versions
of the Whetstone.

The same may be true for the errors in
the Fibonacci benchmark. Both instances
raise doubts as to Intel's knowledge of the
C language. which it has specifically
selected for comparing microprocessors.

{continued on page 407)



Introducing
Power

Windows.




Par
. . Dec
. Que
= D-UU rl
File Uiew Special
p =] [JE==] C:CD \uINDOouS L
CALC.EXE CLOCK.EXE  EDL.INP &
CALENDAR.EXE CONTROL .ENE EDL1.BRT§£E
CARDFILE.EXE COUR.EXNE EDL2.BAT B2
CLIPBRD.EXE  DOTHIS.TXT EEDESIGN—
« -
= 0SQ '
) 8 3!
1 Unit Cost of Goods —
2 1985 5200 .66 |
3 1986 190 .00
4 1987 175.806 .
5 1988 156.88 |
Microsoft® Windows has arrived. 6 1989 1268 .68 H
For anyone who uses a computer - | T [

in earnest, that is extremely good
news.

Windows gives you a practical
way to integrate programs. It radi-
cally decreases the time it takes
to move from one application to
another. Dramatically simplifies
the means of consolidating data from many
different programs.

And, as a graphical extension of the MS-DOS
operating system, it gives you a highly visual
way to work and to organize your work.

In short, Windows brings efficiency to all those
processes of personal computing which have ill
now been awkward, unwieldy, inconvenient.

The joys of job hopping.

With the advent of Windows, you can work
with multiple applications. And switch from
program to program with ease.

Start up with one application, then another,
and another. Leap back and forth between
applications as your work routine dictates. Then
pick up right where you left off.

The ability of Windows to change quickly
from program to program logically and naturally
magnifies the utility and productivity of the
personal computer. And is a recognition of the
way people who exploit the power of PCs really
do their jobs.

Breaking the 640K barrier.

Just like you, Microsoft Windows can handle
several projects at the same time. Juggle assign-
ments. Deal with frequent interruptions.

And Windows will ignore the 640K limit of
your PC, especially if you have a hard disk,
the Intel® Above Board, or expanded memory.
It will execute the rather neat trick of working
with more programs than memory can hold at
one time.



Another great service Windows performs is
accelerating the movement of information from
one program to another.

Collecting and combining that information
is as simple as taking a “snapshot” of data in
one program. Editing it. Then consolidating it
with data from other programs.

With Windows, you can enjoy the advantages
of conventional integrated programs without
their compromises. Because Windows lets you
put together the applications that you know,and
that get a job done for you.

Choose your best word processor,spreadsheet,
database —you name it. They're all there for you
at a keystroke.

t . 101700
scription : UHS Uideo Recorder
antity : 746
Lce : 399.00
+
-
nboar
.tmap :’
200 ¢
1564 i
Unit ] A
Cost 1007
se !l
e
85 86 87 88 89
et C ¢ Common ground.
= Finally, Windows is not only an
immensely powerful tool for today,
it’s also a solid base for a new gen-
eration of Windows applications.
As an introductory offer, two of
these —Microsoft Windows Write
and Paint—are included in the pack-
age. Along with more than a dozen
Spreading knowledge. other programs.

In Windows applications you have a common
interface which includes drop-down menus,
dialog boxes, icons. Along with a richer envi-
ronment that allows you to mix pictures and
text. And to summon different type faces and
styles at a keystroke.

Windows is a bridge between today's appli-
cations and the graphics based software now
evolving A way to work interchangeably with
today’s programs. And tomorrows.

If you're somone who uses personal comput-
ing as a natural part of your work life, who
capitalizes on the productive powers of
sophisticated applications, look into Windows,
a new vision of what a computer can do.



Windows breaks down walls.
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Spreadsheet information from Lotus® I-2-3° can be captured.
And then transferred to Windows Write, our graphic word
processing program for consolidating, editing, and formatting.

Data from dBASE II® can also be copied and transferred to Write.

Write - DISCHE MI.DOC
File fdit Search [haracter Paragraph

1986 Home Audio Market Analysis
Footer..

Ruler On
Tabs.

Accessory (12, GZ)/W%n‘nhble (?.8%)

"\

|// \\)

Tape Deck (22.02)
€D Player (20.0%) \

———
Speaker (39.6%)

Using your spreadsheet data, build a Lotus chart.
Then capture it from the screen. And paste it into
Windows Paint.

Windows Write is a straightforward and able word processor It
serves as the “great integrator”in Windows. The place where text
and graphics from all your other programs are organized and
formatted for presentation. What you see on the screen is what
you'll get on the printout.

Paiat - AUDID1.¥GP

ERIZECEEERSEN
f*ﬂjm b ALY

EneasUision - LASER.PIC

Windows Paint is an illustrator’s studio. A palette of graphic tools.
Use Paint to create drawings and diagrams. Or, in this case, to
enhance a I-2-3 chart to emphasize your point.

In-a-Vision, a Windows application by Micrografx, Inc., is a
computer-aided design program. Its highly detailed technical illus-
trations are easily transferred to other Windows applications.

Windows lets you freely combine information
from all your applications. And gives you the
means to organize, compose, format and print it.

Because Write and Paint are graphic
programs, they brilliantly exploit the capabilities
of dot matrix and laser printers. When you're
satisfied with what you've done in Write, print it.

For a stunning presentation.

Windows provides an easy means of selecting
and gathering text and graphics from your
programs. And then consolidating it all —text,
numbers, and images—in one application.

Windows Write and Windows Paint can serve
as a staging area. There you highlight, expand,



and compose text, charts, and illustrations
drawn from a variety of programs. Then format
it all for printing.

For instance, you can move data from Lotus
1-2-3 and dBASE Il into the Windows Write
word processor. A chart from 1-2-3 can likewise
be pasted into Paint, a drawing tool. There you

have the means to transform a basic chart into
something that communicates exactly what you
want to say. Which you then transfer to the
letter being produced in Write. When you're
happy with content and composition, print the
page on a graphic printer just as you see it. The
better your printer, the better the result.



Spend a day with us. You’
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Plaening neeting - Main Conference Roon

7:45 AM.Early as usual. Opening Windows lands you
in the MS-DOS Executive, the Windows command
center and file directory. Run the Windows Calendar
program and see what's up for the day.
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1:30 PM. Market’s closed. How'd you do? Open
Terminal to dial Dow Jones News/Retrieval® and check
the final quotes. Copy and paste them into Notepad.

One of the great beauties of Windows is that
in the here and now you enjoy the benefits of
computing's future path —graphically oriented
software. Without giving up any of the appli-
cations you're happy with today.

Windows integrates the DOS programs you're
already using with a wide array of Windows
applications.

In addition to Windows Write and Paint,
the package includes a collection of Windows
desktop applications which you can use to
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7:55 AM. You've got a report due by the end of the
day. A comprehensive sales analysis. Bring up Multi-
plan® and R:BASE 5000” Copy regional sales data
from R:BASE into Multiplan.
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1:45 PM. You did pretty well today. So use the
Windows Calculator to figure your gains. Which you
duly note in Notepad. Your good luck, however,
requires a call to your tax attorney. A quick click brings
up his listing in Windows Cardfile. Another click

dials him automatically on your modem.

manage your day-to-day activities. A calendar,
cardfile, notepad, calculator, and telecommuni-
cations program, just to name a few. Used
together with your standard applications, they
can handle an impressive list of office routines.

Spend a day with Windows and the future
of business computing falls into place.

Windows isn't merely an operating environ-
ment. It’s an extremely useful collection of
applications.

And because Windows runs most existing



never give up a Windows office.
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10:30 AM. You've squeezed everything you can out
of the numbers. Now open up Microsoft Chart. And
let the pictures tell the story. When you've made a chart
fit for presentation, capture it from the screen.

Microsoft Multiplas
4 ST Region CURRENT  PROJ
trai! Robertson
T lnch 10 21000 MI%W
11000 8N

Write - SALMEMD.DOC
* F{le Edit Search™ Character
Paragraph Docunent

UHS Mouie Can
John Smith

Beta Urdeo W 1000
UHS Vadeo 30000 090 4
& T (-

1
2
]
&
S
!; Regional Seles Results for Jond

File Edit Font FontSize Style
Palette Options

$5
v-a 1

1:55 PM. No sooner do you hang up, than your
Calendar alarm sounds. Checking the Calendar, you
find you've got a meeting at 2

3:00 PM. The meeting went on forever. About time
you got back to that report. Copy the chart from Paint,
and paste it into Write. It looks brilliant. Now write

it so it sounds brilliant.

standard DOS applications, it's ready to handle
any job you need to do today.

But Windows also represents a foundation for
the future.

The Windows interface establishes a common
set of command conventions, drop-down
menus, dialog boxes,and icons to standardize
operations for all forthcoming Windows appli-
cations. Which means once you've learned one
Windows application, learning the next one
will be deja vu, not start from scratch.
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11:00 AM. Paste your finished chart into Windows
Paint. Add borders, highlights, and illustrative detail.
Not only more appealing, but more effective.

Reversy

Write is sending your document 1 -
to the printer

4:48 PM. Everything on screen is looking good. You're
ready to print. Open Clock to confirm time. That's
right, it’s tight. Choose the Print command and send
the document off to the printer. Open Reversi for a
quick game while you wait. While you beat the clock
you can try beating the computer.

5:00 PM. Report printed impeccably. Turn it in and
shut down for the day. After all, you were in fifteen
minutes early.

Windows Write and Windows Paint are the
first examples of programs that embrace the
standard.

In-a-Vision, an impressive computer-aided
design program by Micrografx, Inc., is another
example. Many more are now being written.

And because Windows runs standard DOS
applications, you can look forward to the future.

But you don't have to wait for it.



The first reviews are in.
Here’s what they see in Windows.
Prominent reviewers and industry experts
have been eagerly awaiting the arrival of

Integration features:

* Work with multiple applications and switch between them.
* Run more applications than fit in memory at one time.

Microsoft Windows. °%9ncsiolidate ir;fonpation from standard DOS and
Now they've had a good look. And we're i
pleased to record their responses to what Applications included:
they saw. * MS-DOS Executive — DOS file management program.
o . . .. Run programs; format disks; copy, rename, delete files.
Il bet on Microsoft Windows! *Calendar —Set appointments with optional alarm
Jonathan Sacks, West Coast editor of reminders; daily or monthly view.
Popular Computing magazine. *Cardfile —Filing program; cards can include text or

graphics, autodial capability*

You've got a clear winner. .. * Notepad — Text scratch pad/editor; time/date stamp option.

Stewart Alsop, editor and publisher of * Terminal — Telecommunications program; copy session data
PC. Letter. to other programs or capture to file; autodial capability*
“_ Windows looks very good..” *Calculator— Common arithmetic operations, plus square

A ’ root, percent, and memory.

Peter Norton, in his column in PC Week 9/24/85. +Clock—Can be displayed anywhere on the screen.

* Reversi— Strategy game; four levels of play.

* Control Panel — Set time, date, communication ports, colors,

Of course, all this is going to cost you: $99.

A p rice that makes Windpws the most °la’cric;dg/rc;ie;zfzrrir:§t%n File (PIF) Editor —Create or edit
startling value ever offered in software. PIF files for standard applications.

A comparable collection of programs—a . Print'Spoo}:r— Print files from Windows applications while
SWitChing program, a graphic interface, deSl(tOp °E§?;l;2§r(c)it—e\r/ism(r)nr;ation copied from applications.
applications, a word processor, a drawing pro- * RAMDrive — Setup memory expansion cards as a
gram —could easily cost hundreds of dollars more. RAM disk.

Windows will instantly deliver you a more Introductory offer also includes:
productive present. And a leap into the future. * Windows Write —Graphics based word processor.

A future which, frankly, we have no interest * Windows Paint—A full-featured drawing program.
in keeping exclusive. At this price, it looks to "requires a Hayes compatible modem

be arriving in a rush.

Windows will open your eyes. Belcoen Voo U5A B ENGIAND P FRANCE
We invite you to visit your Microsoft . f;G " o N
Dgaler and geiha. screenful of Micrpsoft Munich DEUTSCHLAND ~ eorerose ‘C%‘}L'ZSA"C g’eof,‘,?g;"’;,\"‘
Wmdows. Wg ink you'll agree Windows ——— N s e
1S clearly a winner. Sydney NSW AUSTRALIA Sollentuna SWEDEN Tokyo JAPAN

Microsoft Windows

The High Performance Software™

Microsoft. Multiplan and MS-DOS are registered trademarks and
The High Performance Software 15 a trademark of Microsofe Cor-
poraton

The names of the people and companies used 1 this prece are fic
tittous Any resemblance o actual people or companies 15 purely
coincudental and uruntentional




FIXES AND UPDATES

Mac C Updated, QSORT Repaired

¥.3f

Sorry, hal

Project Not Bug-Free

Consulair Corporation wrote regarding
Tim Field's review of five C compilers for
the Macintosh (see the November 1985
BYTE. page 275). One of the compilers he
evaluated was Consulair's Mac C version
1.7. The company pointed out that Mac
C version 4.0 came out in August 1985.

Consulair also noted an error in the
QSORT benchmark (listing 7. page 292).
Using its own version of a quicksort pro-
gram, with 16-bit integers. Consulair
benchmarked version 4.0. the results of
which are shown below (times in seconds).
The source code for Consulair's quicksort
version is available on BYTEnet Listings;
telephone (617) 861-9764.

Normal Register File Size
FRAME 0.10 0.07 13056
POINTER 26.57 1517 13056
INTMATH 5.05 268 13568
SIEVE 6.33 4.40 13056
QSORT 9.47 8.68 13312
FLOAT  289.90 155.90 (extended) 13568
FIB 29.93 13056

= |

A Pape

Steve Ciarcia built a computer into a Frag-
gle Rock lunchbox (see the October 1985
Circuit Cellar, page 86). Fraggle Rock is
part of the world of Muppets. Mr. Ciarcia's
staff dutifully contacted Henson Associ-
ates (whose letterhead reads “ha!”).
rightful owners of all Muppet likenesses
and concepts, and asked for permission
to use a photo of said lunchbox. The
mavens of Muppetry graciously granted
permission.

However, we failed to acknowledge ha!'s
granting of permission. We apologize to
Henson Associates for this oversight. (Now
will you please call off those large nappy
creatures we've seen lurking menacingly
around the offices?)

Benchmark Bug

Several bugs wiggled into Jonathan
Amsterdam’'s “Context-Free Parsing of
Arithmetic Expressions” (August 1985
BYTE. page 138). Antonio Salvadori. as-
sociate professor of computing and infor-
mation science at the University of Guelph
in Ontario. sent us the following cor-
rections.

On page 142, in the line that begins
UNTIL ¢ < >. there should be only one
space inside the single quotation marks.
Fourteen lines below that. a closing paren-
thesis is missing from the comment state-
ment.

The variable savedChar should be ini-
tialized by savedChar : = chr(empty); at
the beginning of the main program.

We go back a ways with this one. An error
has been found in the Turbo Pascal bench-
marks (July 1984 BYTE, page 267). The
problem occurs in the Puzzle program
(page 274). in a line near the bottom of

the second column. The line reads
pieceMax[1] := 1+d++d+*d+3;

To correct it. insert O between the first
asterisk and the plus sign.

Roberto Denis, a BYTE charter subscriber
in Plantation. Florida. decoded some of
the punched paper tape running across
the page tops of our 10th anniversary

issue (September 1985). The message
reads: HOPE TO HERE |[sicf FROM YOU
HARD CORE PAPER TAPE PEOPLE ALL
THIS TYPING BETTER BE WORTH IT

San Francisco's Exploratorium Comes to New York

Mr. Denis challenges readers who have
copies of BYTE's early letterhead. which
had paper tape running across the top. t¢
decipher the message. If there is one.

The staff of the Exploratorium in San Fran-
cisco is packing up more than 80 interac-
tive exhibits and heading east. where
they’ll set up shop at the IBM Gallery of
Science and Art in New York City. The ex-
hibition is designed to help people in-
crease their understanding of light, visual
perception. and other phenomena of the
physical world.

Among the wonders are the “Distorted
Room." where people appear to shrink
and grow in this room with no right angles,
and the "Duck Into Kaleidoscope.” which
appears to create a crowd when only a few
people are actually present.

The exhibit runs from January 31
through April 26. The IBM Gallery of Ant

and Science is located at 590 Madison
Ave., New York, NY 10022, (212) 407-6100.

How To Access and Use BYTEnet Listings

To access BYTEnet Listings, call (617)
861-9764. When you get the carrier
tone, enter two or three carriage
returns so that our software can deter-
mine your operating parameters.
Optimum modem settings are 8 bits,
| stop bit, and no parity at full duplex,
or 7 bits, 1 stop bit. and even parity

at half duplex. Acceptable operating
speeds are 300 or 1200 bps. At this
time, BYTEnet Listings does not sup-
port 2400-bps transmissions.

The BYTEnet Listings software itself
is menu-driven. Programs may be
downloaded using ASCII. Kermit, Tele-
Link. and XMODEM protocols.
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PC SYSTEMS l '

SRSl ENAEEERS |

Same System with
20 MB Hard Disk

$2085

Monitor Not Included

MAINSTREET |
ENHANCED | |

PC $1965

with 10 MB Disk

B 360kb Tandon Floppy
B 10 MEG ADEPT Hard Disk | =
B 256K RAM

@ All Controllers, Cables, Manual
B 1 Year Warranty |

Many Options Available

11 "

PC/AT

ERENTEENSECESEISAARNEN 0 g

ATrrus
$3860

20MB System
Includes:

1.2 MB Floppy

360 KB Floppy

512K RAM

20 MB Hard Disk

Serial/Clock

All Cables, Controllers, Manual
Monitor Not Included

Same System
with 32 mb

$4071

0O 0O O0O0aQ0O

MORE ;

® 256K RAM ® Tape Dn ® 20 MB Hard Disk
<SUPER PC ® 360K Floppy . II;,.")F'QWa:IVe <S|ot Saver * Persyst \;::Ieo (s:ombo 82545 $8 I :
* 10 MEG * 640K RAM  2.360K Floppies * 3 Slots Available / M
" S40K RAM « AST6PAK ‘\ CHe %SR?,&‘S $35 8 \ |
e 2 Fl * 135 Wat .
“SUPER PC+ o %0 h:EBE:HARD Powera' <pPC 2/20 . m:?’lh:ppms 8087-3-$129 J
* Tape Backup !

: PC SYSTEMS FROM MAINSTREET

* 20MB Hard Disk

I

111111111111

80287-$250 |

TTT
|

MAI

HOURS:

JERREAREEREN "L

/ v
~ . 0(,,0\" ,
_ Printers WER
EPSON FX-80+....... —
EPSON LQ-1500 .. ... ADEPT
EPSON FX-185 . .

5 DataShield AT 800 . .
EPSONLX-80.... 3 .'Back up power 800 Wanss689
TOSHIBA 1340. K DataShield XT300. . . $369
TOSHIBA 351 .. ] DataShield PC200. . . §285
TOSHIBA 1351. ... ... R
TOSHIBA 341. ... .. ..

NECEeLeF .. ...... ..
CITIZEN MSP-10 ... ... $299
‘OKIDATA 182 ....... $239 D= S0t oy =
OKIDATA 192 ... .... $349 DataShield S85 . . . . .. $49
OKIDATA 193 ... .. .. $549 DataShieldS75. . .. .. $36
OKIDATA 84 ... ... .. $759 ) .
Computer Accessories
D) P A () R ORD » A
B (-2 D 0
-
ATTeTeL A A LA 2= e
OoH -
T~ H e A Y Y 0000 | Me¥aw

COMPUTER CORPORATION
9am to 6 pm CST M-F

NSTREET

Sat 9-3

il

|

T

T

'llll‘[ :
': |
" omeaa L

—

g - 20 MB |

{7 4
| —- e . System |

$2999 I

o FAST 8086 Processor [

o 640K RAM oo IR | | |

o 20 MB Hard Disk \ 10 MB $590 ik

o 2 - 360kb Floppy \ n

o High Resolution Monitor '

0 Basic :|-I_| l

0 1 Year Warranty !

| g ui ” kil Y |

]
i ‘ | | |

RODIME [ ]} L1

10 MB

3 COMPAG Portable
S NN $2466

: 256K, 360KB Floppy. 10MB Hard Disk
L. ddilannnanannnnnnnnnnnnnnngyy

ORDERING INFO: All Mait: 1025 Main St., Bastrop TX 78602.
We accept personal and corporate checks. No delay if driver’s
license and expiration included. Shipping is free on prepaid orders
via UPS Ground. Air is extra. We accept VISA, MC. (Am. Exp.
and Diner’s Club = 3% surcharge.) We double manufacturer’s
warranty on all hardware. Software is not returnable. All goods are

Inqulry 221 80186
l

1
|
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ADEPT AT

| } ADEPT PC

$749

~ ADEPT
. % Personal

Computer

® 640K RAM

e 360Kb Floppy

® "Touch Type” Keyboard
® 1 Year Warranty

® Runs IBM™ Software

30 Day Trial / 100% Credit Towards IBM PC

Ask About Our 30 Day Trial Offer

BAR=sSnsNRNRNERENENNESARRRRNEEE SENENNNIANRERSEENNNSERENENAREREN)

$1975

e 80286 Microprocessor

® ] Megabyte Motherboard
1.2 MEG Floppy Drive
Hard Disk Controller
“Touch Type AT"
Keyboard

Runs IBM PC, XT, o
AT Software

e 8 Full-Size Expansion Slots

e 1 Year Warranty

CLLOE i ittt 1
Quick-Six Multifunction Board $ 13 .
e Serial Port e Clock/Calendar £ AT EeXeP BOARD
o Parallel e RAM Disk Software / o 3MB RAM
e 384K RAM e Print Spooler o&‘;\) <\ ° gr:rial Port $2 89
e wond N\ * Parallel Port
For A Limited Time & e For IBM or ADEPT AT
[[1] Hnnnn
HIGH SPEED HARD DISKS
: TAPE BACK-UP by ADEPT
MONO/GRAPHICS 20MB y
BALANCE | $739 0
sias wn 1 $490
® 720 x 348 Resolution Backs up 20 MB in
¢ Parallel less than 10 minutes e Half-Height * Mounts Internally
¢ Serial 60 MB e Complete System @ 1 Year Warranty
& Runs 1-2.3 10 MB - $390
Balance I $ 32MB - $695
$299 Simi ar to TECMAR For really FAST access, call our
Mono/Color Graphics hard drive specialist — 800-426-6246
- |
I‘M. X4 1LPi
pop 3l
Cpnpa o
[l k @ 1He
q A
800 426-6246 MaeuesiTagpater SOFTWARE —Many titles available 800 426-6246 | [l 471
513':‘312)52?06 Bastrop: TX.76602 Call for Latest Version and Price ]
Technical Assistance Mon-l’:lr‘i’:“;:m'G m Examples—Borland Superkey $35 Copy Il PC $25
Texas Residents, Inguiries Saturday: 9 am. 3 pm A , Multimate $238 Norton Utilties $49




We’ve Earned The Right To Be #1

By Being First So Often

When it comres to be ng FIFST with technology-lead ng
products Advanced Digital wears its #1 batton with pride.
We were FIRST to introduce an 8-Bit, sincle board S-100
computer... W2 were F/RST to introduce a 3M-z, 128KByte
single board computer... We were FIRST to intrcd.uce a
6MHz, 1Z28KByte Slave Procassor board. Gur resord of
FIRSTS contirues with. ..

® The introduction of MULTI SLAVE -2 3USER, 8MHz
SLAYE cerdforthe S-100Bus systems running Turbo-
Dos™ or NETWOFK/0QS.”
The ntroduction of HOC-2001, the all rew hard disk
cortrolle- for the $-100 BUS.
The ntroduction of SUP=R 16, a 16-3it. S-100 Slzve
card for Lse with “urbo-Dos or NETWORK O;S
The ntroduction cf our new SUPER 86 -the FIRST
16-Eit, single board S-10D computer taat performs at
twice the speed cf older technologies. Loaded with
features such as en-board floppy disk controllier and
up ic 1MByte of RAM, the SUPER 18€ is designedto
func:ion as a bus Slave o~ Master. Advanced Cigitzl's
SUP=R 186 permits yoL to take advantage of vast
libra“ies of sophis-icated zpplications software

Again, we were #1 witk . ..
® The intreduction of PS-SLAVE, an IBM PC Multiuse
card w t1 808€ (3MHz2) CPU and 256-768K RA
on boaic.

When it comes to 32lecting your S-100 boards, go with
Advanced Digital - the reccgnized industry leader.

See your local computer dealer or contact Advanced
Digital today for mor= information on the new PC-SLAVE,
andthe comp ete line o>f 3-1J0 single board computers and
multiuser syszems.

ADVANCED lLeeding
DIGITAL the Microcomputer
CORPDIATICN Te,c hmlo 3%

Advanced Digi*al ® 5432 Production Drnve, Huntirg:on Beach, CA 92649 @ Tel. (714) 8£1-4004 @ Telex 183210 ADVANCED HTBH
Advanced Digtal U.K. Ltd. @ 27 Prirces St, Hanover Square @ Lencen ‘NVIRSNQ @ United Kingdom @ 01 - 40€-007 7 @ (01) £09-3351 @ Telex 265840 FINEST

Toll Free (1-800) 251-1801
{Outside California)

" .,u_;'-?{
prunaiRniGE

{

et 2
- |

SEE
Us AT
ATLANTA
COMDEX
‘86




W-HATS NEW

HP Computer
Compatible with
IBM PC AT

he Vectra PC from

Hewlett-Packard is an
80286-based computer com-
patible with the IBM PC AT
The Vectra's processor runs
at 8 MHz. as opposed to 6
MHz for the AT A soc-
ket is provided for an op-
tional 80287 numeric
COProcessor.

The base unit measures
16.7 by 15.4 by 6.3 inches.
for a footprint approximate-
ly 30 percent smaller than
that of the IBM PC AT In-
side, the Vectra PC has five
full-size and two half-size ex-
pansion slots and room for
three stacked disk drives.
Drives from either HP or
other manufacturers fit into
plastic carriers that snap
into the chassis. allowing for
a wide assortment of mass-
storage devices. including
3-inch and 5%-inch floppy-
disk drives, 20- and
40-megabyte hard disks. and
tape backup.

The keyboard has a bank
of 10 function keys at the
side for use with IBM PC-
compatible software; a row
of 8 additional function keys
across the top provides
compatibility with programs
for earlier HP personal com-
puters. Theoretically, all 18
keys could be used by a
program. The keyboard is
connected through the HP-
HIL (Hewlett-Packard Human
Interface Loop). which allows
for multiple input devices
without wasting either ports
or expansion slots. Both a
touchscreen bezel and a
mouse are available.

The three basic configura-
tions of the Vectra PC are

Hewlett-Packard's Vectra PC.

the Model 25. with 256K
bytes of RAM and one
360K-byte floppy-disk drive
for $3199: the Model 35.
with 256K bytes of RAM
and a 1.2-megabyte drive for
$3399; and the Model 45,
with 640K bytes of RAM
and a 1.2-megabyte drive for
$3599. A floppy-disk con-
troller is built into the
system electronics. Prices
include a color-graphics
adapter but not a monitor.
Prices do not cover MS-DOS
3.1. but if you buy the
operating system, you also
get HP's Personal Applica-
tions Manager. For further
information, contact Hewlett-
Packard Co.. 1801 Embar-
cadero Rd.. Palo Alto. CA
94304, (800) 367-4772
Inquiry 550.

Memory-Resident
Utilities for CP/M

pectre Technologies’

Presto! is a memory-
resident pop-up utility pro-
gram providing notepad.
calendar, calculator, print-
screen. and cut-and-paste
functions for CP/M com-
puters. Depending on the
modules used. Presto! oc-
cupies from 6K to 12K bytes
of RAM.

The notepad module
creates an |l-line by
80-character window for
editing or viewing files: to
conserve memory, only the
current 11 lines are stored in
memory. with the rest of the
file stored on disk. The
notepad uses standard
WordStar commands.

The calculator emulates a
standard four-function mem-
ory calculator. To those
capabilities it adds Boolean
operators and support for

binary. octal. decimal. and
hexadecimal math as well as
a character mode. A time
pad provides a calendar
and. on machines with a
realtime clock. an alarm
and timer. You can print the
current text screen to a
printer or a file in ASCII
format. or you can save a
graphics image to a file for
later processing with
Spectre’s Rembrandt
graphics program. which is
available separately.

Presto! is initially available
for the Osborne 1. Ex-
ecutive, and Vixen. and all
Kaypro CP/M computers.
Spectre plans to release ver-
sions for other popular
CP/M computers soon

List price of Presto! is
$39.95. Contact Spectre
Technologies, 22458 Ventura
Blvd.. Suite E. Woodland
Hills. CA 91364, (818)
716-1655.

Inquiry 551.

Animation Generator
for 64K Machines

F antavision is a special
effects/animation genera-
tor designed to help you
create animated sequences
with 64K-byte Apple lis.
Broderbund says that with
the software, you can pro-
duce studio-quality work.
Fantavision incorporates
computer animation tech-
niques such as tweening
(the machine creates fluid-
looking motion by instantly
generating as many as 64 in-
termediate positions be-
tween objects) and trans-
formation (an object in one
frame can be transformed
into a different object in the
{continued)

Inquiry 10 for End-Users.
«— Inquiry 11 for DEALERS ONLY.
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WHAT'S NEW

subsequent trame). You can
superimpose special effects
onto high-resolution back-
grounds available on the
program disk or taken from
other Apple graphics soft-
ware. Sequences can be
stored on disk.

Fantavision costs $49.95.
Contact Bre¢derbund Soft-
ware, 17 Paul Dr., San
Rafael, CA 94903, (415)
479-1170.

Inquiry 552.

Add 320K to IBM PC

he IPC 320 RAM board

gives you 320K bytes of
CMOS RAM with battery
backup on a standard 1BM
PC expansion card. You can
divide the 320K bytes into
bank-selectable 64K-byte
blocks or address the extra
memory as 320K bytes of
contiguous storage space.

You can install as many as
four boards in one IBM PC.
If the card is used as a non-
volatile RAM disk. the PC
can still address a full 640K
bytes of main memory in
addition to the 320K-byte
RAM disk.

The IPC 320 is priced at
$795. which includes RAM-
disk software. Contact Diver-
sified Technology Inc.. POB
748. Ridgeland. MS 39158,
(601) 856-4121
Inquiry 553.

Mouse Needs No
External Power
Supply

ogitech’s Logimouse C7
L is a CMOS mouse that
uses a maximum of 5 mA
of electric current. This low
power requirement means
the mouse does not need
an external power supply;
instead it runs on power
from the RTS and DTR con-
trol lines of the host
system's serial port. It has a

Logitech's Logimouse C7.

Robotic Computing Kit from Parsec Research

voltage tolerance of 6 to 15
volts, so it can be used with
most computer systems.

The standard C7 comes
with a resolution of 200
dots per inch {a 320-dpi ver-
sion is also available) and a
programmable data-transmis-
sion rate of up to 9600 bps.
You can buy it with either a
25-pin RS-232C connector
for the IBM PC, XT, and
compatibles or a 9-pin serial
connector compatible with
the IBM PC AT. Logitech will
also customize connectors.

Logitech says the Logi-
mouse C7 is protocol-
compatible with all existing
serial mice and will run with
most software packages. It
costs $99. Contact Logitech
Inc., 805 Veterans Blvd.
Redwood City. CA 94063,
{415) 365-9852.

Inquiry 554.

PortaFile Puts Handle
on 20 Megabytes

he PortaFile 20 incor-

porates a 20-megabyte
external hard disk and
power supply shock-
mounted in a portable case
with a carry handle. Pack-
aged with the drive is an
IBM PC hard-disk~controller
expansion card {which can
work with one internal hard
disk as well as the PortaFile})
and cable.

The PortaFile 20 is
scheduled to be available in
February for $1295. For ad-
ditional information, contact
Western Digital, 2445
McCabe Way, Irvine, CA
92714, (714) 863-0102
Inquiry 555.

Robotic Computing
Kit

arsec Research has

taken a robot construc-
tion kit made by fischer-
technik of Germany and
equipped it with a FORTH-
based control language
called PaRCL (pronounced
parkul”). The kit contains
10 projects designed to
teach you the fundamentals
of robotics while you build
a plotter, sorting system, or
other automated devices.

The fischertechnik package
{249 pieces in all) comes
with two motors, two gears,
one electromagnet, three
lamps, eight pushbuttons,
and two potentiometers. The
computer interface has four
outputs for connection of
motors and other com-
ponents, eight digital inputs,
two analog inputs, and a
program disk.

PaRCL is modeled after
advanced industrial and
laboratory standards. Parsec
said the language uses no
complex codes; commands
are written in English. The
routines reportedly run
much faster than BASIC
equivalents,

After you've constructed
your device, you can control
it with an Apple I, Com-
modore VIC-20, 