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| Candidate Search Update I
FILE: Reswnes

SEARCH DATE: s20/85
CLIENT: Splendora Gourmer Baby Foods

FIND
EXPERIENCE - Markening Manager
FIELD - Foodstinfans

SIZE - 500+ Employees

SALARY REQ = $40-$50.000 Per Annium
LOCATION REQ - Derour

-or- ;‘
RELOCATABLE = Yes
Name Experience Salary Ed Ag
Antosz, Hank 1978—Present $4 H. *
Pinz-Pinz Baby Food 3,000 \f‘é”,{}’ ; a3
19761978 HBANKe.

Heath Baby Products

Brown. Bob 1984—Present
Liz for Kids
1982—1984
Bonnie Babe, Inc.

$48.000  CSUNMarketing 56

!ayden.-Steve  1979—Present
Heath Baby Prod
1975—1979 rocucts
Nummy Tummies

$43,000 © U ioisg
000 YClLAsSociology 3

Harvard MBA

Moirison, John  1977—Present

Camille Grocers, Lid.

19741977

Georgie Porgie of
ndon

$40,000  Oxford/Marketing 32

West, Nick 1961 —Present

Bonnie Babe. Inc. $47.000  UCLA MBAMKig.

Using deatabase mandagement programs
Vou can siove. retrieve and sort informa

tion in an almaost unlimited number
d w of combinations. As opposed 10
8 erT

the way you re probabl
doing it now. Ahove, we ve
located eligible candidates hy
salary and work expertence.
But database pianagement
is also handy for things like
generating master mailing lasts.
Creating invoices. Sorting by zipy
code. Checking inventory. No
Jiles to lose. No cross-referencing
vour Rolodea® No paperclips.

oo

i

of McIntush Laboratory, Ine and is being wsed with it express permission. N

100 Aldous Avemie
sure 71 May 20, 1985
Deaoil, Mihigss

Mr. Greg Heim )
Vice President, Marketing
Splendora Gourmet Baby Foods
2200 Michigan Place East
winnetka, linois

Dear Mr. Heim:

!l

As a busy executive you Kknow that accomplishing your many professional
objectives s a full-time job.

O nd the last thing you need is t0 tak

saarch {or a new team player. T_nal s wzf:w“ e e

Wa're a lull-service racruitment O o

-qualified
@ SUCCESSFUL MGEEE‘ sIve, sn‘\bm?ui,o :ug:lvly‘/( :yourss“-
" Our selective screening
processes help us locate
| candidates who not only meet
| your spocified work expenence
28 < B l and salary requirements. but who

are well suited 1o the corporate
[T cutture of your company. i
One mare reason we enjoy the tighest succass rate in the industry

i Industry.
i the most competitive In the
T s o s Information on our client references, case

Enclosed. pleasé find Mo e
i {or your reading pieasul .
s v busm::swrs:" {aced with an empty swivel chair. don't

@ time out of your hectic schedule to
can help!

h our finger
el

And next time you fir
hesitate to call
Sincerely
a et

Cynthia Shern
Senior Associate

cs:dh

enc.

In business. peaple offer meet your
‘!’*L letterhead before they meel you. Ever
g wondered what a hpewritien page stiff
e with white-out savs about your business?
= With 1he Macintosh Qffice you can
even design and print your
own letterhead. plus com
~a_, binepublication quality
text and graphics for
a lusting first impres.
sion. More impaortant,
vou can send personal
1zed letters to as many
prospects as you bave
paper:

*Manufiactiorers suggestad retil price. © 1985 Apple Compuder: Inc Apple. the f_{ e logo, LaserWister AyplelTalk and MacDrac are trademars of Apple Compraer (. Macintosh & a trademark
husco s a registered trademark of Nabisco. Ine. Rolodex is a registered trademark of Zepinr American Conporation.

a substdiary of Insilco. * * Multiplan is a registored tradeniark of Micrasoft Comporation
g ol )



Recruit-A-Suit Income Statement
Fiscal Year Ending 9/30/84

" | Candidate Profile Analysis I

- SALES o 2 as Qs Year-end
Candidata 1 Aag F"‘”'
et 20,000 19,000 22,000
Cancldate 2 N [ 22000 17,000 78,000
i e = o e e
il T
andidata
Candidate § Delrot
Foes 44,000 48,000 X T X s E TR
3 i A 38
T bera o 72000 €4.000 NSt
T X X
Each graph represents seven e — e T e
to ten pages of test information 194,000 182, 176,000 $0000| 702000
per candidate. [OPERATING EXPENSES
P . Ana Arbor
Individual tests are available Payrol 36,000 36,000 33,000 5
for your review at your request. oy 2,500 I TI% 2:: vf;.t‘vgg
. 1200 . -
As these comparative charts Taiaghoes - 1200 iE 2 i <300
indicate, all candidates tested L0l 8,000 5000 5,000 e e
i . os .
— competitively in the four areas. DuewSumecin T: f‘f.g :gg 500 2.000
. 100
However, based on further in- i "g:" 3,000 7000 <000 4650
depth study, including extensive Erorae —% s ; 33 um 4000
N - - - - - EE
personal interviews, we highly s Suppies 300 350 356 o8 L
recommend you interview T
- x ot 48
candidates 4 and 5 as soon as LZEL MR 70| 200280 |
possible. = =
. S 0,000 52000 50
Our office will be contacting LT 4200 T e Tl
you immediately to set up these i 2a00 R 0 X 13
interviews at your earliest con- Rant i = 1590 1200 5,400
4 T L 9,100 8,400 9.400 38,700
venience. . 800 500 ] :
800 3.200
Duea/Subscrp 200 750 200 200 ]
Advertiaing 3000 850
= ! 3,500 3.500 3,000 13,000
1,200 +.500 1200 1400 5.300 |
Entgminment 1,600 1800 800 R i
Office Supplies 400 400 ) o 490
= T LT 7 T S
[EXPENSESTOTAL | 122600 | 128350| 126,060 T24100] 501300
[NeTPRETAXPRORT |
[NET PRET) 61.200 86,650 47.980 35900 | 200,700

As you uell knouw, business involves
innumerable nwmber-related tasks, 1ot
the least of which i generating income
and expense statements like this
- one. Shoudd you want to

If a picture is worth a thousand words
Dusiness graphics like these could cut
meelings and presenlations i half
W v taken information o fin
candidates stored in one softiare
program. copied it inlo
another program. where it
/f; s used 10 create these com-
& parative bar graphs, Once
Your data s entered. 1his
E particular sofiicare program
" gives you your choice of 42
different graph configura:
tions. You can preiew your
w matericd (whether it's candi
dates. cosls or cookies) in
each configuration to
decide which chart or
graph most persuasivel
cikes your point.

/ change any of the entered
items — (0 take a look at the
" cffectsof opening a riew office
or decreasing your staff—a
spreadsheel am like
Mudtipian’** will automatically
recalculate the entire document.
(Here, we've copied it into
MacDraw™ and enbanced it
Jor presentation purposes. )
It ot only saves howrs of
entering, double-checking
7 and erasing, bul when teamed
=@y with o LaserWriter printer; it
produces a printout impressive enough
1o show a bank president. Fast enough
Jor this affernoons meeling.

*

i

A
Y
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Whether you're Nabisco®or Ms. Priss
Cookie Company you worry about the bottom
line. Write letters. Keep track of inventory.
Keep vour overhead under control. Pay taxes.
Retrieve files. Schedule projects.

Which is why vou can dramatically
increase your business’ productivity with The
Macintosh™ Office.

The cornerstone of The Macintosh Office
is our Macintosh 512K computer. All you need
10 know about its powerful, 32-bit, mouse-
driven technology is that it reduces the time
it takes to become productive with a computer
from well over a work week 1o just under a
lunch hour.

But more important, Macintosh runs
more than 500
software

programs that ==~

an solve a ' —/—/‘P_

multitude '

of business = j -

problems. ——d >
When -

vou team up Macintosh with the second
frardest worker in The Macintosh Office,
our LaserWriter™ printer, you can bring a new
level of professionalism to your paperwork.

It produces publication-quality text
and graphics in letters, internal documents,
presentations, even business forms. There’s
no telling what it can save you in outside
printing costs alone. And the Laser\Writer can
he shared with as many as 3t Macintosh
computers. S0 it becomes more cost efficient
with every Macintosh you connect to it.

Butcher, baker, candlestick-maker. .. or
Nabisco, for more information about The
Macintosh Office call 800-446-3000.

No job too big,

Or too small.

The Macintosh Office.
-,
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Inquiry 242

IEEE-488 Interfaces and
Bus Extenders For:

IBM PC, PCjr
& COMPATIBLES

DEC UNIBUS, Q-BUS
& RAINBOW 100

MULTIBUS, VMEbus
STD & S-100

Full IEEE-488 functionality, with the most com-
prehensive language and operating system cover-
age in the industry. It takes experience to make
|EEE-488 systems work with nearly 4000 devices
available from more than 500 different manufac-
turers, and experience is what enables National
Instruments to take the GPIB to the
second power and beyond.

Your personal guaraniee of unsurpassed
customer support and satisfaction.
CALL 1-800-531-GPIB for instant access
to 100 + man-years of GPIB experience.

NATIONAL
INSTRUMENTS

12109 Technology Bivd.
Austin, TX 78727
1-800-531-5066 512/250-9119
Telex: 756737 NAT INST AUS

IBM and PCyr are trademarks of international Business Machines, MULTI-
BUS s a trademark of Intel, DEC. UNIBUS. G-BUS. and Rainbow 100 are
trademarks of Digital Equipment Corporation
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Give yourself a Giff.

el ————— g 1 ey ey SS B — (b T L g -‘W,Tﬂﬁvqmw;mﬁnfmqh i g

‘Now you can network IBM PCs with a
powerful, multitasking, multiuser system.

Run popular MS-DOS" programs like Lotus™1-2-3,
SuperCalc” 3 and WordStar™ Plus all the thousands of CB/M
programs. Plus true multiuser accounting, database manage-
ment, and electronic mail.

Gifford’s MC-NET," running on our MC-186" and IBM
compatible PCs, gives you all this capability and more. It lets
you grow a network that shares information and resources
among hundreds of people. With full security. Advanced tele-
communications. And the ease of use of a standalone PC.

Get the whole story on Gifford hardware, software and
service. Just call 415/895-0798 and ask for a Giff Pack™ Or
write to us at 399 West Trimble Road, San Jose, CA 95131.

Give yourself the Giff that keeps on giving.

(S GIFFORD

COMPUTER SYSTEMS
A subsidiary of Zitel Corporation
THE MULTIUSER COMPANY

399 West Trimble Road, San Jose, California 95131 Telephone: $15/895-0798  Telex 704521
In Europe: London (01) 959-3611  Telex 915765 (UK)
MC-NET and MC-186 are trademarks of Gifford Computer Systems. MS-DOS, CP/M, Lotus 1-2-3, SuperCalce 3 and WordStar are trademarks of MicroSoft, Digital Research,
Lotus Development Corporation, Sorcim/[US Micro Software, and MicroPro International respectively.
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BUILDING BIX WITH MICROS

It will come as no surprise to BYTE
readers that we're building the BYTE
Information Exchange (BIX) with
microcomputers. Since research con-
ducted among a sample of sub-
scribers shows we may need to sup-
port more than 1000 simultaneous
users within a year. BIX represents an
exciting challenge to microcomputer
and networking technology. We
thought you might like to know how
a group of outstanding technical peo-
ple is helping us face this challenge.

The first and most important step
was to select the microcomputers and
the operating system. Many powerful
microcomputers are available. Clearly
our application will place tremendous
demands on the 1/O system of what-
ever machines we use. Three members
of McGraw-Hill's top technical unit. Jon
Osser, Bill Coleman, and Mike Shareck.
with a big assist from McGraw-Hill's
chief scientist. corporate vice presi-
dent Bill Raduchel, surveyed the mar-
ketplace and chose the Areté 1200,
which was designed for [/O-intensive
operations and runs ARIX, Areté's ver-
sion of UNIX System V.

Areté's chief designer, Ernie Rael,
has created a remarkable 1/0 engine.
The Areté 1200 has up to 4 “tightly
coupled” 12 5-MHz 68000s acting as
CPUs. These 68000s have a common
multiported main memory shared
through the 32-bit processor memory
bus and can process up to 2.8 million
instructions per second. Each CPU
has its own 4K-byte cache and no wait
states when in cache. Main memory
expands as high as 16 megabytes. In
addition to the 68000s serving as
CPUs. the system can accommodate
up to 12 more 68000s, each on an 1/O
card that has eight serial ports. The
1/O processor cards each have dual-
port RAM that is memory-mapped in
the master CPU's address space for

6 BYTE « OCTOBER 1985

communication with the CPU. The
Areté 1200 has four separate 32-bit
buses: the interprocessor communi-
cation bus, the processor memory
bus. the utility-transfer bus, and the
data-transfer bus. The data-transfer
bus is 32 bits wide and moves data
at 33.3 megabytes per second. The
system can support four ESMD (ex-
tended storage module device) pe-
ripherals simultaneously reading and/
or writing main memory. When fully
loaded, the Areté 1200 can support
as many as 88 simultaneous users.
Mass storage can be expanded to 9
gigabytes.

Phase one of BIX starts in Boston
and will use an Areté 1200 to support
88 simultaneous users. The perfor-
mance goal is to have any BIX
member's communication (conference
comment or private mail message)
available to appropriate parties within
a few seconds. Phase two. probably
underway by the time you read this,
will link three Areté 1200s to support
250 simultaneous users, The Aretés
are linked by devoting one 1/0 slot in
each machine to Areté’s Multibus
adapter and Excelan's EXOS20I
Ethernet card for Multibus. The
EXOS201 has a local processor. an
Ethernet controller. local memory.
and an implementation of levels 1, 2,
and 3 of the ISO network standard. In
this phase, each of the three Aretés
will maintain fully redundant database
copies. Updates will be broadcast to
all three machines. A process running
on each machine will carry out the
updates.

Phase three is where things get
really interesting. As Ernie Rael says,
“The project is state of the art. so we'll
have to learn the optimal solution.” In
this phase, the network will become
transparent. Areté will provide an
operating-system interface that allows
BIX to access files on any machine in

the network as if all files were in one
system. The transparent network will
be based on the Sun Network File
System (NFS), a virtual file system that
allows files to reside on any system in
the net. Areté is altering the kernel to
ARIX to support the transparent file
access of NFS. If Areté succeeds in
networking 12 to 15 machines in a
way that provides access to files on
any machine within a few seconds, the
time-sharing scene will be altered
forever, and BYTE will have succeed-
ed in building BIX while remaining
true to its microcomputer heritage.

Phase four will build the system
above 1000 simultaneous users. In
this phase, the BIX conferencing soft-
ware (the University of Guelph's CoSy)
will understand more about its en-
vironment. CoSy author Al Mayer. a
key figure throughout the growth of
BIX. will get to explore his ideas for
distributed conferencing. Plans for
phase four must remain fluid until
we've learned all we can from the
previous phases.

Can microcomputer technology
succeed in linking the microcom-
puters of BYTE's readers throughout
the United States and Canada. and
then Europe and Japan? We hope and
believe it can. We will fall back on
mainframe technology if we must. but
we thought you'd want us to try to
build BIX this way first. Trying to build
such a large-scale communications
system with supermicrocomputers is
a venturesome and innovative project.
We are sure to encounter some road-
blocks. But the history of microcom-
puters is full of roadblocks with big
signs reading “Not Possible with
Microcomputers.” We find this
challenge irresistible. If you want to
monitor our progress day by day, join
BiX and have a look. If not. we'll keep
you posted in the pages of BYTE.

—Phil Lemmons, Editor in Chief



The 3%2" microdisk
that gives Macintosh
more to chew on
and helps the
HP Touchscreen PC

tap your deepest

Whether you're in search of primeval
wisdom, or polishing up financial projections,
Maxell makes the Gold Standard microdisk
for your computer. In fact, there’s a Gold
Standard for virtually every computer
made. Maxell floppys are industry leaders
in error-free performance. Each comes
with a lifetime warranty. And each microdisk
is perfectly compatible with your 3%2” drive.

maxeil.

ITSWORTH IT.

Maxell Corporation of America, 60 Oxford Drive, Moonachie, N.J. 07074

Macintosh is a trademark licensed to Apple Computer, Inc.

Inquiry 209 OCTOBER 1985 * BYTE 7



Affordable CAD/CAM access: New SmarTerm’ 4014

makes Tektronix 4010/4014 terminals obsolete!

Now you can use your PC to access
popular mainframe graphics products
like PLOT-10, SAS/GRAPH, RS/1
TELLAGRAPH and DISSPLA.
SmarTerm 4014, the newest member
of our SmarTerm communications
software family, gives you full
Tektronix 4010/4014 graphics plus
DEC VT102 text terminal emulation.

As you've learned to expect from
Persoft, the industry leader in software
terminal emulation, SmarTerm 4014
continues the tradition of offering
“smart” software solutions where
hardware limitations prevent exact
duplication of terminal features.
SmarTerm 4014 can display the entire
1024x780 Tektronix graphics image
on the lower resolution PC using
reduction scaling, or you can examine
the image in detail using the powerful
instant ZOOM feature. Any portion of
the screen can be instantly magnified
to full Tektronix resolution giving you
sophisticated CAD/CAM level accuracy.

YOUR DAYS OF BUYING
TEKTRONIX TERMI

LK ey
i Saf s

77/}

We even provide real-time “‘panning’’
so you can rapidly scroll any portion of
the zoomed image into view. In addition
to the Graph, GIN, and Alpha modes of
the Tektronix terminal, SmarTerm 4014

adds Picture Playback and Picture
Capture capabilities.

SmarTerm 4014 is not only an out-
standing graphics terminal emulator,
it fills your need for quality text
terminal emulation as well. Our

DEC VT100, VT102 and VT52
emulation is fully compatible with
popular DEC host software including
All-In-One, and EDT. We give you
horizontal scrolling for 132-column
text display, and also support popular
132-column 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, multipie setups, and
online help screens detailing PC and
AT keyboard mappings.

ALS ARE OVER!

Like all SmarTerm emulators,
SmarTerm 4014 includes powerful
text and binary file transfer facilities,
XMODEM and PDIP protocol support,
and TTY mode.

Join the more than 25,000 “FIRST
CLASS’ people who use SmarTerm.
Try it for 30 days with full refund
privileges.

The SmarTerm family:

SmarTerm 220—DEC V1220

SmarTerm 100—DEC VT100

SmarTerm 125—DEC VT125

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

B

Persoft, Inc. - Madison, Wi — (608) 273-6000 — TELEX 759491

~SmarTerm s a registered trademark of Persoht, Inc. "PDIP 15 a trademark of Persott, Inc "DEC ana VT are tragemarks of
Digtal Equipment Corp, *DASHER 1s registered trademark of Data General Corp “Tektronix and PLOT-10 are registered
trademarks of Tekiron inc *SAS/GRAPH 15 a rademark of SAS Insitute, Inc “RS/1 16 a trademark of Bok Beranek and
Newman, Inc “TELLAGRAPH is a trademark of SSCO Graptucs Corp *DISSPLA 18 a trademark of Control Data Corp

© Persoh, Inc 1985, All nghts resecved
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Staff-written highlights. of late developments in the microcomputer industry.

Al Influences Database-Management Program

Symantec, headquartered in Cupertino, CA, has developed a program called Q&A that com-
bines word processing and file management with a natural-language interface referred to as
the Intelligent Assistant. Using the same screen format and menu structure as Software
Publishing’s pfs:File, Q&A manipulates a single flat file and includes programmable forms,
macros, and mass updating. The file can be sorted on up to 40 fields and indexed on 125
fields.

Q&A's word processor. which is always in RAM, can handle files of up to 100 text pages.
In addition to most standard word-processing capabilities, Q&A supports macros, mail-
merge, automatic reformatting, box drawing, and context-sensitive help: optionally, it can
use many WordStar command keys. Columnar commands and footnotes are not supported.

The package can directly import text or database files from Writing Assistant/pfs:Write,
Filing Assistant/pfs:File, Lotus 1-2-3, and DIF files, in addition to ASCIi text or database
files.

Q&A's database functions are accessible via menus or by typing conversational English
commands to the Intelligent Assistant, which analyzes the query in light of the fields in the
current file, asks you to clarify words it doesn't know, and then suggests a report format.
Because the Intelligent Assistant keeps tables of the words you commonly use and the
synonyms you employ. you can teach it to understand your particular style of questioning.

Symantec is making plans to extend the natural-language Intelligent Assistant to other
areas of PC use, such as DOS functions.

Q&A runs on an IBM PC, XT, AT, or compatible with at least 512K bytes of RAM and two
disk drives. The suggested retail price is $295, or $349 packaged with a 256K-byte RAM
board. Symantec will also provide a $100 trade-in for other database programs.

Sony, Toshiba Prepare High-Density 3'2-inch Disks

Sony announced in Tokyo that it has developed a 2-megabyte 3-inch floppy disk, storing
.6 megabytes (formatted) by doubling the number of sectors per track. The 2-megabyte
medium uses a I-micron magnetic layer (half the thickness of current I-megabyte disks) and
requires a higher coercivity (700 rather than 600-620 oersteds).

While the 2-megabyte versions use the same magnetic technology as earlier 3%-inch disks
and drives, the magnetic heads of the drives require higher tolerances. An additional disk
cartridge hole allows drives to distinguish between 1- and 2-megabyte disks.

Although it has already licensed 38 companies to produce 2-megabyte disks, Sony says it
is waiting for formal standards to be set before marketing the disks and drives, which
should be available to OEMs next year. probably at prices about 20 percent higher than
I-megabyte versions.

An even denser 3Y-inch drive from Toshiba uses perpendicular recording technology to
squeeze 4 megabytes of data onto a single-sided disk coated with barium ferrite. Toshiba
plans to release evaluation units early next year, with full production slated for 1987.

Color-Graphics Output Approaches Photographic Quality

At the SIGGRAPH computer graphics show in San Francisco. several companies brought out
high-resolution color-graphics printers.

Hitachi’'s CGP-400 prints up to 4096 colors at a resolution of about 400 dots per inch, but
it costs about $10,000 in OEM quantities. Panasonic showed a similar printer.

Fuji Photo Film's Fujix Jategraphy 3000 printer, distributed by Mitsui, prints poster-size (up
to 28 by 23 inches) images in 15 minutes; the images are printed at a resolution of 152
dots per inch in as many as 262,000 colors. While the printer's $100.000 price tag makes it
an unlikely buy for most personal computer owners, it may appear in specialty stores offer-
ing instant posters or in print shops for last-minute proofing.

(continued)
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Laptop Computers Linked to Two Airline Incidents

According to incident reports provided to the SC-156 committee of the Radio Technical
Commission for Aeronautics, Tandy Model 100 notebook computers were linked to two
separate airplane instrument malfunctions. In one incident, VOR (location) signals were af-
fected: in the other. four instruments maifunctioned. On both flights, turning off the com-
puter solved the problem. The SC-156 committee is investigating possible hazards that por-
table computers might pose in airplanes.

Novix Ships NC4000P Beta-Board

Novix Corp. of Cupertino, CA, which began sampling its 16-bit NC4000P Forth Micro-
processor chip earlier this year. has begun shipping the Novix Beta-Board. This complete
single-board computer—designed for evaluation of the NC4000P—includes a 6-MHz
NC4000P. 28K words of 35-ns CMOS static RAM, a 4K-word CMOS PROM (which holds the
software kernel), two RS-232C serial ports, and a self-incrementing counter (for performance
measurement). Special on-board hardware divides the stack memory region into eight
segments, thus allowing execution of up to eight concurrent tasks.

The $3550 board attaches to the RS-232C serial port of an IBM PC or compatible, which
acts as a keyboard. terminal, and disk server using the software provided. Novix is develop-
ing a stand-alone version that will include the Beta-Board, floppy and hard disks. and a
streaming-tape drive; the firm also plans to release VME bus and IBM PC bus versions of
the board.

The Beta-Board includes the polyFORTH operating system/development environment, con-
taining a multitasker (which switches tasks in less than 5 microseconds), a FORTH inter-
preter, an optimizing FORTH compiler, an advanced math package, a background-task
printer driver, an editor. and all system source code. Development work on other languages.
including Neon. is underway.

The NC4000P was custom-designed by Charles Moore, FORTH inventor, and Bob Murphy
of Torric Corp. It directly executes FORTH code at speeds up to 8 million instructions per
second. according to Novix.

Two sets of additional connectors on the Beta-Board allow direct access to the 16-bit pro-
cessor data bus, the 16-bit processor address bus, the 16-bit processor B port. the 5-bit
processor X-port, the 16-bit low-speed peripheral bus, and all system clock and enable lines.
Novix offers blank expansion boards that attach directly to either pair of connectors and
stack vertically above the Beta-Board. The company will initially use the board to develop a
floating-point accelerator device.

Nanobytes

An agreement to buy most of Sinclair Research was canceled because prospective buyer
Hollis Brothers found Sinclair's finances unacceptable, partly because Sinclair's unsold in-
ventory was reportedly worth almost $50 million. Sir Clive Sinclair said that a $14 million

contract with an electronics retail chain would keep the company afloat. . . . Acorn Com-
puters announced the Acorn RISC Machine (ARM). a 32-bit reduced-instruction-set com-
puter chip. Acorn claims ARM is faster at some operations than a VAX-11/780. ... Pacific

Bell said it will test its 7-in-1 telephone-line technology in Danville, CA. Up to 200 customers
will be able to access up to five data and two voice channels simultaneously over a single
phone line. Four of the data lines operate at 1200 bps, one at 9600 bps. The "Project Vic-
toria” test will measure equipment performance, transmission quality. and error rates. . . .
Microfield Graphics Inc., Beaverton, OR, released the T4 microcode-programmable color-
graphics controller for IBM's PC AT. The T4 fully emulates the IBM Color Graphics Adapter
and provides a 1024- by 800-pixel display mode. Designed for OEMs, the $3200 card uses
four 2901 bit-slice processors. . AT&ET and Unisoft have announced a kaniji {Japanese
alphabet) interface for UNIX on AT&ET's 3B computers. . . . Stanford University students
have developed a mechanical hand that can “speak’ sign language to persons who are
both deaf and blind. The hand responds to ASCII text input from a terminal or com-

puter . The Internal Revenue Service said it will test electronic filing of tax returns by
commercial tax-preparation firms in three cities next year. . . . MicroRIM now offers a run-
time module for its R:base 5000 database program. Unlike Ashton-Tate, which licenses its
dBASE IIl run-time program to approved vendors only, MicroRIM will offer a $450 package
of five run-time products through distributors. . . . GTE Telenet announced PC Pursuit, a
telecommunications service allowing unlimited nighttime 300- or 1200-bps data calls be-
tween major cities for $25 per month. Each call cannot exceed an hour.
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The IBM upgrade path.

S
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It’s still a great system—in
perfect condition. But now you're
ready to make a deal on your IBM
PCor XT

Maybe your business needs
have grown, or your new appli-
cation package runs too slow.

Don’t dump your present IBM
system. Red River Technology has a
better offer—ATlas—a single-board
plug-in package that transforms
your IBM PC or XT into
a super-AT. ;

ATlas isn't a semi-
compatible plug-in card, ¥
but completely trans-
forms your PC or PC XT
into a100% IBM PC AT
compatible system.

Consider these features:

* 8 or 10 Mhz 80286
CPU. 50-100% more perfor-
mance than IBM's PC AT (switch
selectable—6, 8, or 10 Mhz)

¢ JEEE 802.3 standard LAN
option on the base board (your
choice, StarLAN or Ethernet)

-

¢ |BM compatible serial port
¢ IBM compatible parallel port
¢ 512K memory standard,
expandable to 1.5 megabyte without
using precious 10 expansion slots
¢ Three 8-bit slots, use more
of your existing add-in boards
¢ Five CMOS VLSI gate arrays
eliminate over 60 chips to lower
power consumption and improve
reliability
¢ CAD based design, highest
= quality multi-layer board
¢ Installs in 10 minutes
with nothing but a
regular screwdriver.
Red River Tech-
- nology has defined
state-of-the-art in board-
level computers. So don't take
someone else’s best offer for your

IBM PCorXT Red RiverTechnology

believes an upgrade path should
not be a dead end.

For more information on the
ATlas single-board computers, call
us today, at 817-571-5714.

e
N

Assembled and tested board:
$1795 (8 Mhz CPU) $2395 (10 Mhz CPU)
(Specity I’C or XT version)

Kit form (ineludes board. 5 gate arrays.
8 Mhz 80286) $595 (8 Mhz CPU)

SPECIAL INTRODUCTORY OFFER: For a
limited time. your choice of tfree case OR
$150 rebate for your old motherboard.
Offer good on assembled and tested board
orders only.

Quantity discounts available. Dealer and
OEM inquiries welecome. Other unique 8088
and 80186 boards also available. Write

for details.

TERMS: VISA. MASTERCARD. AMERICAN EXPRESS.

CHECK. MONEY ORDER. $5 SHIPPING AND HANDLING
PER ORDER. TEXAS RESIDENTS ADD 6% SALES TAX.

A

|

Red River Technology, Inc.

Red River Technology. Ine., DFW West.
4001 W. Airport Fwy., Suite 500,
Bedford. Texas 76021

Inquiry 295

IBM is a registered trademark of International Business Machines Corporation. ATlas is a trademark of Red River Technology. Inc.
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TO field: :
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Microsoft and Multiplan are registered trademarks and The High Performance Software is a trademark of Microsoft

Corporation. 1-2-3 is a registered trademark of Lotus Development Corporation. Dow )Jones News/ Retrieval is a registered
trademark of Dow Jones & Company. CompuServe is a registered trademark of CompuServe Incorporated. EasyLink is a service
mark of The Western Union Telegraph Company. MCI Mail is a registered service mark of MCl Communications Corp.




Dont get mad, get Access.

At Microsoft, we don't think you should
have to hack your way through Dow Jones;”
CompuServe®or your electronic mailbox.
First time. Or anytime.

Enter Microsoft® Access. The communica-
tions program that'll beam you straight

through. No begging. No waiting. No fooling.

Get what you've got coming to you.

Access translates all the thorny commands
of on-line services into specially designed,
custom menus. You can forget individual
quirks and codes.

The path is easy, fast, consistent.

Access’ custom menus replace those reams
of documentation that read like Adventures
in Latin. They walk you through the data-
base, step by step. So there's no on-the-job-
training while the meter is running.

With Access, you dial in, pull out the facts
and log off. End of transaction.

Your mail is in the specs.

Access’ built-in electronic mail facility
gives you a simple, economical route to com-
pose, send and receive messages on MCI

Mail? and EasyLink™

It gives you one easily digestible menu for
all electronic mail carriers. It lets you compose
off-line. And lets you send the same message
without recomposing it for each service.

Access knows how to apply itself, too.

Want to analyze or present data to your
boss or your clients? Access export capability
lets you transfer information into Microsoft
Chart and Multiplan®to update your whole
portfolio. It works wonders with 1-2-3%
Microsoft Word. And most any word process-
ing program around.

If you think information services and
electronic mail are playing hard to get, call
(800) 426-9400. In Washington State and
Alaska, call (206) 828-8088. In Canada,
(416) 673-7638. Ask for the name of your
nearest Microsoft Access dealer.

Access. Youll swear by it. Not at it.

Microsoft Access

The High Performance Software™
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LETTERS

REMOTE DIAGNOSTICS

In response to your editorial “Service and
Support” (February, page 6}). remote diag-
nostics is an idea that the industry has
been enamored with for some time. Many
companies have field-service organiza-
tions whose eyes sparkle when they cite
the scenario that you describe in your
editorial. There are very serious problems.
however, with implementing such a
scheme, much as the basic notion of it is
appealing.

One of the most annoying aspects of
remote diagnostic schemes is that if the
system works well enough to implement
remote diagnostics, then it probably
doesn't need diagnostics at all!

To test a system remotely, there must be
interaction between the testing system and
the system under test. There must be a
modem driver and code to download the
diagnostic software and transfer control
to it (or to activate it if the diagnostic soft-
ware is resident in EPROM). There must
be code to communicate results to the
testing system, etc. This implies that the
system under test has brains enough to
perform these functions. It must have a
working CPU, ROM or RAM, serial chips,
data paths, etc.

In other words, a large percentage of the
hardware must be fauit-free to run remote
diagnostics. Failure in any of the critical
hardware will most likely also lead to
failure of the remote-diagnostic system.
Clearly, this means that the proportion of
hardware that can be reliably tested with
present remote-diagnostic schemes is
necessarily small. It also explains why the
successes of remote-diagnostic schemes
to this point have been limited.

Programmers tend to cultivate an undy-
ing faith in the ability of the machine. They
tend to consider remote diagnostics as
just another function to program. After all,
the power of a programmable device is
that it can do anything we choose to pro-
gram. Unfortunately. remote diagnostics
is not just another function. There are en-
tanglements involved in that the testing
program must execute on the very hard-
ware that you wish to test!

When programmers think of all the func-
tions a system can do. the system they
think of is an intact system. Broken
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systems, however, are not intact and don't
behave as such. They can't be depended
on. In fact, the worst thing about broken
systems is that they can lie to you. You just
can't trust ‘'em! A stuck bit here, a bad
memory cell there, an incorrect address.
can send the program off to an improper
branch, perhaps to the routine that
reports the memory addressing subsystem
is fine, Isn't the very reason you need diag-
nostics because the system is acting
strangely? Do you think the anomalies
selectively appear only when the applica-
tion programs are run and not during ex-
ecution of the diagnostics? What guar-
antee do you have that the diagnostics will
be executed reliably, especially when the
diagnostics rely on a large portion of the
system for their operation?

One of the basic guiding principles of
diagnostic engineering is that of hier-
archical structure. You never use a circuit
for testing unless the circuit has itself been
tested. Thus, a diagnostic should start
testing with the smallest, most basic set
of circuits that it can operate with and
should verify additional circuits before
they are used for further testing.

Naturally, there's a minimum set below
which it's impossible to reduce the cir-
cuitry and still have a functional unit. This
“hard core” is the absolute minimum hard-
ware needed for initial testing. Further, it
varies with different systems. It depends
on various design factors such as system
organization, configuration, boot strategy.
etc. Designers can substantially reduce it
by careful design choices. Minimizing the
hard core also minimizes risk that failures
in the hard-core circuitry are corrupting
initial tests {we assume that failures are as
likely to appear in the hard core as they
are anywhere else).

Only by rigorously adhering to the prin-
ciples of hierarchical testing do we stand
a chance of escaping the curse of Mur-
phy’'s law. The notion of remote testing
over a modem. at least with present ar-
chitectures, immediately violates this prin-
ciple by requiring a large percentage of
the circuitry to be fault-free. Present per-
sonal computer systems do not incor-
porate hardware that lends itself to remote
diagnostic schemes

The point | am emphasizing is that add-

ing remote-diagnostic capability is not as
simple as it sounds. It is not something
that can be added post hoc. Effective
remote diagnostics will not be realized by
simply adding a modem and a diagnostic
program to present personal computers.
It will take hardware with special diag-
nostic features and architectures to make
it happen. Systems will have to be de-
signed from the ground up with remote
diagnostic capabilities in mind. This is cer-
tainly not the way most present systems
are designed.

Remote diagnostics will undoubtedly ar-
rive. The question is when? We have the
technology to make it happen now.
Presently. there is not enough demand for
this capability to justify the extra expense.
Perhaps personal computer owners have
not yet been alerted to its value. Perhaps
fierce competition among vendors has
caused them to avoid the extra expense.

Personal computers are growing from
video-game technology to take a more
serious role in our lives. Our dependence
on them is increasing. As this trend con-
tinues, we will see a greater demand for
reliability and testing ease as well as for
effective diagnostics in general. Remote
diagnostics is coming. It's just a matter of
time.

PAuUL PINETTE
Kingston, NH

MORE LAW ARTICLES

I am writing in order to thank you for the
highly informative article “The Sale of
Computer Products’ by Robert Greene
Sterne and Perry ]. Saidman (May, page
399). It is unfortunate that I didn't have ac-
cess to this information before | bought
my Macintosh. [ could have avoided a

(continued)
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THE ACCENT”” IS ON EXPANDED MEMORY...
WITH MAYNARD'S NEW LOTUS-COMPATIBLE CARD!

T

_—

Now, Maynard gives you 2MB of Lotus-compatible
Expanded Memory with Accent ™™ Designed expressly
for your personal computer, Accent™ adds memory
power to Lotus 1-2-37 Symphony;" and all other
Expanded Memory programs so you can create
larger spreadsheets than ever! An optional mouse
places speed, access, and customized commands
at your fingertips, saving time and eliminating incon-
venient, multi-key cursor controls. Accent™ is avail-
able at the finest computer retail stores everywhere.
Contact your local dealer or write to us today for
product information.

*Lotus 1-2-3 and Symphony are trademarks of Lotus Development Corporation.
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Why you
should

" of the news

Because NewsNet automatically finds the
5% you need. From our database of authori-
tative, up-to-date business news, you get just
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,

v, with NewsNet’s powerful keyword search:
df;' ing and text scanning.

Just what's in NewsNet's database? The full text
of over 300 valuable business newsletters. In-
depth news, written by experts, filled with
analysis and interpretation. News from 34 dif-
ferent industries and professions—everything
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. Here are just

a few of the 25 Electronics and Computers

newsletters on NewsNet:

The Artificial Mini/Micro Bulletin
Intelligence Report Personual Computers Today

The Business Computer Robotronics Age

The Computer Cookbook Newsletter

Consumer Electronics Semiconductor Industry

Data Base Informer & Business Survey

) Electronic Mail News The Seybold Report on

i Outlook on IBM Professional Computing

Japan High Tech Review Stanley Klein Newsletter

~ Micri {_gf}hlighrcr on Computer Graphics
8 A ONLINE

BUSINESS
NEWS

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

(800)
~g 345-1301

(in PA 215-527-8030)

/ ‘ewsNet Inc. 945 Haverford Road. Bryn Mawr, PA (9010

ignore 95%
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costly lawsuit.

Please print more on the law and how
it might affect the small-system owner.
Sterne and Saidman’s article is an in-
valuable aid to someone purchasing com-
puter equipment. Additional areas of in-
terest for myself and other readers would
be software and the law, consumer agen-
cies and options available to computer
product buyers, and specific legal cases
involving small systems and software pur-
chase or use

M. M. BUDRIONIS
Norfolk, VA

DoNT GIVE UpP

Manfred F Kirchner's comments in the July
Letters ("Want My Business?” page 30) are
valid, but they reflect only one side of the
story. As a system integrator. I'd like to
make a few comments of my own to Mr.
Kirchner.

Yes, those manufacturers should have
responded to your request for informa-
tion. Sometimes its takes weeks if not
months, but bingo cards do work. No, they
will rarely acknowledge receipt of your in-
quiry. They'll pass it to a dealer, perhaps.

No, that you are willing to spend $13.000
for a CAD system doesn't matter. Not at
that level. The person to whom it does
matter is the local guy. the guy with an of-
fice or storefront. the guy you'll call when
things go wrong. He cares a whole lot. If
you want results, I'd suggest making some
appointments, taking a weekday off (not
a weekend: theyll think youre a tire
kicker). and seeing every dealer you can
get to.

As for bewildering. well. welcome to the
club. There's so much stuff out there that
even if half of it were real I'd need two
more people just to keep conversant with
it, never mind integrate it into working
systems.

That brings me to my last point. The sad
news is that your system is your respon-
sibility Getting the computer education
you absolutely must have to make an in-
formed choice is a tedious. frustrating.
long-term effort that most users avoid. But
no dealer no matter how well-informed
and well-intentioned. can take the time to
demonstrate his system in addition to ex-
plaining what it all means. And no manu-
facturer has the time, or the staff. to do
that either. Brochures, yes; time spent one
on one, no, even if that time is merely an
acknowledgment.

You're doing the right thing. Just don't
give up. The time investment you're mak-

(continued)



Introducing In-aVision

Complex Drawing

dS

e created In-a*Vision
Wjust for you. The
engineer who needs
more productive

Unlike more expensive CAD
systems, In-a-Vision is easy to

install and use. Even the com-
puter novice can be productive
in less than a day. And

drafting support.

The designer - In-a-Vision is not copy-
who needs ver- ' protected.

satility for alter-

alo g Ten Day Trial Period.

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.

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-

Point. Click. Draw.

We're so sure In-a-Vision will

make you more pro-
ductive, we’ll give you

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.

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.

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,

P

MICROGRAFX"

The Picture of Success.
Inquiry 224

(Most populur graphics cards. plotters and printers supported )
Microsoft Windows compatible. Call for specific operating
environnient réquirements.

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.

In-a- Vision and MICROGRAFX are trademiarks ol
MICROGRAFX, In¢
Windows and Micrasolt are trademarks of Microsofl, Inc
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HOW TO JUSTIFY A LASER PRINTER

You'd love to have one of those high-speed laser printers

But aren’t they hard to cost-justitv? Notif vou
have two or more computers that you
want to hook up

L .
WITH PrintDirector
What's PrintDirector?
It’s a product tamily of but-
fered. intelligent printer mana-
gers that allows you to more than

cost-justity that laser printer. It lets you
hook up minis. PCs. modems. multiple prin-
ters. parallel and serial . . . you name it. Any
mix of models and makes. It can even be a Print
Server in a larger LAN. The buffer (60KB to S00KB)
provides concurrent input and output. It handles ditferent
baud rates and protocols. No cable or switch flipping. No mod-
ifications to your hardware or software. For more information on
PrintDirector. the ultimate in printer managers. call or write:

_PrintDirector

Digital Products Inc. ® The Simple Network Solution Company
600 Pleasant Street, Watertown MA 02172
(617) 924-1680 (Outside Mass.. call 1-800-243-2333)

Prices start at $645.

A RESOLUTION REVOLUTION

MAKE YOUR S100 SUPERMICRO INTO A HIGH
PERFORMANCE GRAPHICS WORKSTATION

A
iluminated Technologies as the Distributor
of AutoCAD™ for $100 bus systems. AutoCAD is

Autodesk, incorporated has appointed

the most popular Computer aided drafting software,

with more installed than any other CAD package. Engineers.

architects and designers find S100 bus systems offer unique benefits * Sl

as a CAD engine in terms of speed and resolution. Contact us at
(405) 943-8086 for assistance. or contact your systems house.

18

ILLUMINATED TECHNOLOGIES
3005 N.May * Oklahoma City, Oklahoma 73107
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1024 by 1024 RESOLUTION
SINGLE BOARD 8 COLOR
The IHuminated Technologies
single board graphics controller is
providing a wide variety of users
worldwide with unprecedented
resolution, speed, and ease of
use. This board, in conjunction
with AuloCAD, can turn your
§-100 bus system into a fast and
powerful CAD system,
« Price: $1195 iist
« 7220 graphics controller with up
to 1.3 million pixel per second
drawing rale.
« 3 Million pixel display memory
with 1024 by 1024, 1200 by 872,
or movable window onimage plane
i.6. 640 by 480.
« Up to 50 mhz video rate
« Programmable sync, timing, and
resolution for any monochrome or
RGB monitor
« Requires 8086/286 MSDOS or
CCDOS system to run AutoCAD
including Lomas and Compupro.
« Software drivers are provided in
assembly and C for Z80, 8086 and

(405) 943-8086

hquiry 169

68000 system owners Lo g
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ing now will at the very least pay off in bet-

ter use of your eventual system and at

most will prevent still one more computer
horror story.

KAL ASHWORTH

St. Paul, MN

TOWARD FRIENDLIER
LANGUAGES

[ am not a computer expert. | have not
written a compiler. | have not studied
operating systems, Neither have | built a
computer. What annoys me is that, when
one has a job to do, half of the time taken
to do that job is spent fighting the com-
puter and having to force it to do what is
required. People waste hours making com-
puters do clever things and informing their
colleagues of how clever it all is, when they
shouldn't have had to do something clever
in the first place.

Are people afraid that if using com-
puters becomes too easy then anyone will
be able to use them and using a computer
won't be as clever as it once was? Is it too
much to expect to be able to sit down at
a computer with a task in mind and ex-
pect to be able to use a language to do
the job without having to resort to trickery
or some strange unobvious encoded cryp-
tic command with 17 parameters? For ex-
ample, graphics and 1/O both seem to have
been ignored by languages. and people
say, "Oh how silly of you, you simply write
this assembly program driver and .
etc. This is an insane attitude. These days
there is enough memory available for a
large operating system and languages. Is
there something wrong with a language
having a standard set of graphics com-
mands and 1/O commands? It seems in-
credible to me that | can sit down in front
of some toy computer and tell it to draw
a line on the screen but | cannot do this
on some enormously powerful mainframe
in FORTRAN. [ don't care why I can't do
it the point is simply that | can't. | thought
computers were supposed to solve prob-
lems, not create new ones. It's like talking
to people in English but not being able
to discuss the weather without first learn-
ing Chinese.

Would it be possible, as a naive sugges-
tion, to have standardized levels of lan-
guage support with the lower levels be-
ing subsets of the higher levels? For ex-
ample. small cheap computers would sup-
port only level one and large computers
would support level three, which would in-
clude all lower levels. Level three could
then support a wide diversity of standard-
ized interfaces and graphics commands

(continued)



ASTS Colossus-The Complete Data Storage Solution For
Unparalleled Performance, Expandability and Reliability

Unmatched Performance. Offering
the industry’s fastest disk access time
and disk-to-tape data transter rate,
this 74Mb hard-disk subsystem—
expandable to 370Mb —with 60Mb
streaming tape backup is pertect for
your large single-user data bases, as
well as multi-user and local area net-
work applications.

Rugged, Front to Back. SCSI Expansion
Port ensures easy connection to more stor-
age or other SCSI peripheral devices.

Advanced Architecture. Colossus
uses state-ot-the-art SCSI (Small Com-
puter Systems Intertace) architecture
and high-performance intelligent
peripheral controllers. This means you
get automatic media defect manage-
ment, extensive error idenuification
and recovery, and power-on self-test
for total hassle-free operation at all
times. With Colossus, bad sectors”
are a thing of the past.

Features A Future. Colossus is
easily upgraded as your needs increase.

Its SCSI expansion port lets you con-
nect Colossus Expansion Units and
other peripheral devices.

Complete Compatibility. Colossus
is specially designed to be compatible
with local area networks, including
the latest from AST and IBM® XT/AT
compatibility means you can boot
directly off Colossus and run PC-DOS
and other operating systems. And its
exclusive DMA/8/16 AT Interface
maximizes performance in multi-
user applications.

Rapid Backup. Colossus’ tape
backup allows streaming image or
tile-by-file backup operations with
a choice of menu or command driven
software operation. And it's fast—up
to 5Mb per minute. Industry standard
tape format means media is transport-
able for access on other systems. Of
course, Colossus also provides backup
for the XT and AT internal drives.

Modular Construction. Pop-in sub-
assemblies make enhancement and
maintenance literally a snap. We start
out with the finest quality compo-
nents available. Extensive testing and
comprehensive burn-in procedures
ensure that every completed sub-
system will provide you with totally
trouble-free performance, no matter
what your application.

Inquiry 2 for End-Users. Inquiry 3 for DEALERS ONLY.

Your data deserves the best storage
system available. For the name of
your nearest dealer call our Customer
Information Center (714) 863-1333.
Or write, AST Research, Inc., 2121
Alton Avenue, Irvine, California 92714
TWX: 753699 ASTR UR.

Colossus Disk Subsystem Features

* 74Mb Formatted Disk Capacity—
Base Unit

* Expands Up to 370Mb Using
Expansion Unit(s)

* 30 Millisecond Average Disk
Access Time

* Optional Xenix™ Driver (Q4 ‘85)

* 32-Bit Error Checking and
Correction (ECC)

* 60Mb Tape Cartridge Backup —5Mb
per Minute Backup/Restore

* Backup/Restore By Drive, Volume,
Directory or File

* Local Area Network Compatible

* Boots Off Disk

AST M|

RESEARCH INC.

Colossus trademark of AST 8 .,
Research, Inc. IBM registered

trademark of biternational #
Business Machines Corp.

Xenix is a trademark of Microsoft Inc.
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THE NCR PCé.

Computers cost too much to be short-
lived office machines. They should be long-
term business partners. With features that are
expandable, not expendable.

If you've got a permanent position to fill,
call in the NCR PCé.

IT'LL DO WHATEVER YOU WANT IT TO.

Choose from nearly 10,000 IBM-compat-
ible business programs: Lotus 1-2-3 Sym-
phony,;* WordStar® even Frogger™ The PC6
runs them at the blazing speed of 8 MHz—
nearly twice as fast as ordinary computers.
Shift to a leisurely 4.77 MHz and it runs pro-
grams high-speed-only machines (like the
[BM PC AT) can’t—from modem communica-
tions to flight simulations.

And no other PC comes better prepared
for more memory, multitasking, and appli-
cations yet to be invented. Because no other
PC comes with more expansion slots
(eight in all).

YOU CANPUTA LOTINTOIT.

The PC6 can be upgraded to hold 10, 20,
30, up to 40 megabytes of information.
Enough space for 7575 typed pages (the size

INTRODUCING
THE ONLY COMPUTER
YOU MAY EVER NEED.

of some other computers’ instruction manuals).

IT INSURES AGAINST LOSS.

[mportant data—from invoice records to
clients’ birthdays—can be backed up with
a streaming tape. You can record up to 27
floppies onto a cartridge no larger than a
credit card. And since the tape’s built-in, it’s less
susceptible to coffee spills and spiked heels.

IT’S A PLEASURE TO WATCH.

The PC6’s 640 x 400 screen gives you
twice the resolution of other computers run-
ning IBM-compatible software. So characters
are sharper. Colors richer. It can turn the
dreariest of spreadsheets into a feast for
the eyes.

And wherever your business goes, NCR is
there. With 1,200 service support offices in
120 countries.

Examine other PCs, regardless of price.
You'll find that none of them comes closer than
the PC6 to being the only computer you'll
ever need.

[t should be the last comparison you'll
ever need.

For your nearest NCR dealer, call toll-free
1-800-544-3333*

NC R

A BETTER PERSONAL COMPUTER.
IT'S EXACTLY WHAT YOU'D
EXPECT FROM NCR.

P —————

inquiry 243 /
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© 1985 NCR Corporation

Lotus, 1-2-3 and Symphony are trademarks of Lotus Development Corporation.

IBM Is a registered trademark of Inlernational Business Machines Corp.
WordStar is a registered trademark of MicroPro International Corporation.

Frogger is a trademark of Sierra On-Line. *In Nebraska call 1-800-343-4300
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PRODOS
PROGRAMMIERS:

Find files fast,
add 13 new commands with Thunderclock®

Apple® designed ProDOS
to automatically read Thunder-
clock. So Thunderclock can
automatically time and date
stamp vour disk files. Every
time vou credte or revise one.
Now vou can instantly identify
vour latest entry: Without
slowing down or losing your
concentration.

Thunderclock also adds 13
new commands to BASIC,
making it €asy to access

the time and date, measure
intervals in milliseconds and
use interrupts. Thatcan add a
new depth of functionality to
your programs. Not to mention
the rest of the available ProDOS-
based software, like AppleWorks.
So if vou've got a vacant slot,
fill itwith Thunderclock. For
$149, its a great way to improve
vour programming, and
your programs. See vour
dealer or contact us.

prle is c vegistered tademecnk
of Apple Computer. . ProlXO)
and AppleWrks dre hrdeneats
aof \pple Compuarer: inc

21 Orinda Way, Orinda, CA 94563
(415) 254-6581

Pouwverful in circuit emulation, priced
well within your grasp. That’s NICE. "

NICE may be only 37 square and 2" thick. but it hands vou fall spged.
real-time emulation—over S0 emulation functions, software breakpointss
all memory addresses and all 170 ports. 5 3

Just plug NICE directly into the target MP socket and any RS$232 terminal
for svstem development, troubieshooting, debugging or testing , . .at home,
in the lab or in the field. !

And NICE hands you all this performance, portability and%efsatility for only
$498°. . . the best emulator price /performance ratio on the markg&hands down.

Call in your order today using S N
your VISA or Mastercard num- l
o (o0) NICOLET s Nicolet
CA, or (415) 490-8300 in CA.

Or send your
check or
money
order
to NICE, i
Nicolet .
Paratronics -
Corporation,
201 Fourier
Avenue, Fre-
mont, CA 94539.
“Paymeant by check. money
order. VISA or MasterCard.
NICE is 4 trademark of Nicolet
Paratronics Corporation 7
BZ80 is a trademark of Zilog. Ing,
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as well as a large set of standard com-
mands and functions from high to low
level.

It is interesting that we are on the verge
of huge advances in display and storage
technology and processing power, but we
are not hearing of many huge advances
in user friendliness or versatility of
languages. This is probably because good
languages have to be standardized. and
a standardized language is hard to change
because it is standardized. But because
something is difficult to achieve, it does
not mean we shouldn't even think of it.

MARK POLETTI
Auckland, New Zealand

HERMAPHRODITISM STRIKES

Plugs. Jacks. Pins. Sockets. Male connec-
tors and female connectors. The biggest
pain in using RS$-232C data communica-
tions is getting connectors correctly sexed.
Now a new kind of connector offers us a
glimmer of hope out of this morass.

A bit of history first, since it is com-
patibility with the past that hampers us
here. The standard connector for RS-232C
circuits is the 25-conductor “subminiature
D-type. or DB-25. These come in male (25
pins) or female (25 sockets) varieties.
There are two rows of conductors: 12 in
one and 13 in the other. The "D" shape
of the collar makes sure that they are
properly oriented when plugged in.
Originally, the choice of male versus
female was highly standardized. Data-
communications equipment (DCE), ie.,
modems, always had sockets. (My
mnemonic to remember this was that Ma
Bell was female; besides that. she took the
edge in maintenance costs by not having
to worry about bent pins on her equip-
ment.) Data-terminal equipment (DTE)
always had pins. In the computer room,
DTE was the computer. At my office or
home, DTE was a terminal. In either case,
a male connector was appropriate.

The confusion began when terminals
became directly wired to computers in the
same building. An ordinary 25-wire male-
to-female RS-232C extension cable could
not connect two DTE males. An expensive
solution would be to use two modems,
even in close proximity. A less expensive
solution is a box with two female DB-25s,
called a "null modem.” which looks like a
modem to either side. A look inside this
box suggested the cheapest solution: a
female-to-female cable with appropriate
wire crossings. called a “null modem
cable”

Unfortunately, it did not stop there.

(continued)



Clipper™ allows you
to run all dBASE 1™
programs 2 to 20 times
faster than they do
with the standard
dBASE interpreter.

That frees up exira
time you're wasting if
you're running dBASE |
programs without
Clipper.

Extra time to think.
To create. To produce.
To use as you choose.

You see, Clipper is
the first true compiler
for dBASE Hi. Clipper
eliminates the time-
consuming translation
which the dBASE inter-
preter performs line
after line whenever a

With Clipper, once
you've debugged your
source code, it's com-
piled into more effi-
cient machine code.

And Clipper com-
piles all your dBASE il
programs. The ones
you have today. The
ones you'll have
tomorrow. But don't
wait until tomorrow
to order Clipper.

Today, Clipper has
already been pur-
chased to speed up
dBASE run time at 3M
and Touche Ross. At
Exxon and NASA. In

the Harvard Physics
Department. For the
State of Arizona
and TRW.

And that's just a few
of the installations
worldwide. From
Greece to Venezuela
to Canada to Europe.

S0 stop wasting time.

Call our toll-free 800
number and get Clipper.

Clipper gives dABASE 111 'users more time to do more. Or less.

You'll spend less
time running dBASE IIf
and more time running
the rest of your life.

& Nantucket.

Inquiry 239 for End-Users. Inquiry 240 for DEALERS ONLY.

program is run.

5995 S. Sepulveda Blvd,, Culver City, CA90230 (800)5561234 ext. 225 In California (800)441-2345 ext. 225




Several manufacturers thought they would
do us a favor by building their terminals
with female receptacles. That way. you see,
the straight-through male-to-female exten-
sion cable could connect computer to ter-
minal without wire crossings. Soon PC
makers adopted this habit of providing
DTE in drag. It gets worse. Some modem
manufacturers {Anchor Signalman is one)
now build with male DB-25s. As a final

“[BIPOLAR
PROM:s

MICRO-
PROCESSORS

LETTERS

blow. DB-25 connectors are now being
used to carry Centronics-style paratlel
signals from PCs to printers. I'm surprised
how few things have been burnt out in this
turn of events.

Consider the fireman and his hose: With
lives and property depending upon a few
seconds gained or lost. there is precious
little time to find male ends and female
ends and adapters to get water from

PROMPRO-XP $1995%

EPROMs

Sweet deals on memory and

logic programmers

Stand-alone, intelligent RS-232 units
compatible with most computers or
terminals; minimal or no interfacing

PROMPRO-8™...Programs virtually all
+ 5V EPROMs, single-chip micros, and
emulates EPROMs. ONLY $689.00 (128K

RAM version)

GANGPRO-8™._. . Programs 8 EE/EPROMs
at once (supports most EPROMs.) ONLY

$995.00

UV ERASERS ...Start at $49.95, and $97.50
for timer versions. Production model $149.95
AND MORE! ...Call for more info on
PALPRO, SHOOTER, PP7, XP, and required
options. Detailed literature and spec sheets
available. 1IBM PC, Apple and other popular

PCs support.

TOLL-FREE 1-800-EE1-PROM

It’s only Logical.

PAL is a regisiered trademark of MM!.

LOGICAL DEVICES, INC.

1321 NW. 65th Place ¢ Fort Lauderdale, FL 33309 ¢ (305) 974-0967 « TELEX: 383142
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hydrant to flame. A fireman appreciates
a coupler that is neither male or female,
but rather hermaphrodite. Either end of
the firehose couples to a hydrant. A her-
maphroditic connector can couple with
itself: any firehose can extend any other
firehose. There's no need for any null fire-
hose modem
A sample hermaphroditic connector for
data communications just landed on my
desk today. | saw an ad for AMP’s new
token-ring connector in the june 17 Elec-
tronic News and phoned up AMP at (717}
780-4400 and requested a sample. It's
marked "554000-3" and has just four con-
ductors, but it's obvious that any number
of conductors could be designed the
same way. Even the four-wire (plus shield)
version would serve most of our in-house
needs at my office: We only hook up
transmit, receive, and ground usually.
You see, most of the RS-232C signaling
is symmetric. My “send’ is your “receive”;
my ‘receive’ is your “send’: my “request
to send” is your 'clear to send”; my "data
terminal ready” is your “data set ready":
and so on. If you take the perspective of
any piece of equipment behind the con-
nector, you can rename these lines “in-
coming data,” “outgoing data” local
device ready” “distant device ready.” and
so on. Data communications is inherent-
ly symmetric. so the connector should
naturally be hermaphroditic!
| hope standards-making bodies will
consider hermaphroditic connectors from
now on. so that gender-mender adapters
will become a thing of the past. and equip-
ment hookup can be as easy as (or easier
than) hooking up garden hoses or tele-
phones.
PETE KLAMMER
Golden, CO

| COMPUTER REQUIREMENTS

FOR PHYSICS RESEARCH
| am a physicist doing subnuclear

| research

!

About two years ago | decided to final-
ly buy a 16-bit microcomputer to use in
my physics research. | set the following
criteria

e full 16-bit machine (both calculational
and data path) running the MS-DOS oper-
ating system (i.e.. 8086 rather than 8088
processor: this excluded the IBM PC)

® 8087 mathematics coprocessor

| ® medium-resolution {minimum 600 by

400 pixels) eight-color graphics

o two large-capacity floppy disks (over

700K bytes: preferably 5%-inch)
(continued)
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Inside Every PC-SHADOW"
Is a Network Solution

Increasingly, companies are taking a bottom-line
approach to purchasing PCs. Everyone seems to wish
thatthey could purchase an IBM PC with a built-in network
for under $1,000. Effectively, now you can...by combining
the useability of PC-Shadow™ Workstations with the
power of MultiLink Advanced'”

PC-Shadow™..More Than Just a Terminal, It’s a PC-
Workstation. If you know how to use an IBM PC, you
already know how to use our PC-Workstation. Every key
that'sona PC's keyboard is located in the same placeon a
PC-Shadow!™

Just like the PC, PC-Shadow™ has an easy-to-read 25
line screen which supports all graphics characters and
attributes that are on the IBM Monochrome Display.

Best of all, when you attach a printer to PC-Shadow's™
auxiliary port, you're able to get complete printouts of
reports and analyses...not just a “*print screen”’

PC-DOS Networking Power At Your Fingertips. PC-
Shadow™ was designed expressly to work with MultiLink
Advanced;" our software-driven, departmental network-
ing solution. It transforms ONE IBM PC/XT or AT into the
CPU of a multi-user, multi-tasking system.

Up to eight PC-Shadows'" can be connected to a single
computer sharing printers, hard disks, programs, and files.

100% compatibility with LANLink," our company-wide
local area network, makes it possible for your PC-
Shadow™ network to grow with you.

Net More by Spending Less. At $795 per workstation,
PC-Shadows™ represent the most cost-effective network-
ing solution available. For complete details and the dealer
nearest you, call The Software Link TODAY. VISA, MC,
AMEX accepted.

\ \

LSHAULN
Q:;’\ THE SOFTWARE LINK, INC.

Developers of LANLink™ and MultiLink Advanced™

8601 Dunwoody Place. Suite 632, Atlanta. GA 30338
Telex 4996147 SWLINK

CALL: 404/998-0700

THE SOFTWARE LINK, INC./CANADA
400 Esna Park Drive, Suite 18

Toronto (Markham), Ont. L3R 3K2
CALL: 416/477-5480

Dealer Inquiries Invited

LANLink™ MultiLink Advanced™ and PC-Shadow ™
are trademarks of The Software Link. Inc
IBM PC. XT. AT & PC-DOS are trademarks of (BM Corp.

™
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® 10-megabyte or larger hard disk

® about $5000 to $7500 price tag

® high-level graphics development
software package

e scientific word-processing package with
user-definable characters

® VT100 Tektronix color graphics terminal
emulator

At that time the only machine that !
could find that met my criteria was the
NEC Advanced Personal Computer (APC).
The only place it fell short is that it has
8-inch disks rather than 5%-inch disks.
However, the disks hold 1.25 megabytes.
(I use the Kermit file-transfer program and
a local-area network to transfer generic
MS-DOS programs and files from 5%-inch
disks to 8-inch disks))

| did not know that my software require-
ments were available for the APC when
I bought it. but | was certain that it would

nly be a short time before they would
be available because of the APC's capa-
bility. In fact. they had just become avail
able. but it was a few months before |
found out about them. The graphics de-

DA
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velopment software requirement has been
met by several packages, but | will not be
fully satisfied until I get a Pascal or C lan-
guage implementation of the GKS inter-
national graphics standard for the APC.

Within the last year several microcom-
puters have been marketed that meet my
original hardware criteria. Some of them
in order of increasing price, are the NEC
APC 111, the Tandy 2000. the ATET 6300
the IBM PC AT with enhanced graphics
board and monitor. and the IBM PC AT
with professiona! graphics board and
monitor. However. of these only the NEC
APC Il meets most of my software criteria.
The IBM PC AT with graphics add-ons is
the only one that offers a GKS graphics
implementation. The difference in price
between the NEC APC I!l and the IBM PC
AT with enhanced graphics board and
monitor is more than a factor of two: the
AT is more than twice as fast as the APC
11i. My department is now buying 10 APC
lils for scientific word processing

1 expect that, within the next five years
| shall buy a 32-bit microcomputer that
meets the following criteria

MED

Rl

¢ true 32-bit machine (both calculational
and data path: this excludes the 68000
and its follow-ons) with floating-point
processing

® runs the UNIX System V operating sys-
tem with the capability of emulating the
MS-DOS operating system as a task

® high-resolution (minumum 1000 by 1000
pixels) 256-color graphics

® 50-megabyte hard disk with [0-mega-
byte removable hard-disk drive

® two large-capacity floppy-disk drives
(3%-inch and 1.5 megabytes)

® Pascal or C language implementation of
the GKS international graphics standard
® scientific word-processing package with
user-definable characters and laser-printer
drivers

® VT100/Tektronix color graphics terminal
emulation as a UNIX task

® about a $5000 to $7500 price tag

| expect to buy also a portable {under
10 pounds} version of this machine (or
some similar machine) with the two
floppy-disk drives and a flat screen with
(continued)

» 4Make 1-2=3, WordStar, VisiCalc, easier

NO MORE MEMORIZING AND TRAINING

DREAMER FEATURES
® 20-key numeric pad with
separate cursor controls
® |IBM version:
70 Lotus 1-2-3 commands
30 WordStar commands
® Apple version:
60 WordStar commands
40 VisiCalc commands
® Templates included for
alternate command
pages
® Easy selection
between command
pages
® Easy installation
® Full 30-day
warranty

® Are you always forgetting those
keystroke sequences required for
your sophisticated business soft -
ware ?

® Wouldn't it be easier to press a
key labelled “Format Right” instead
of typing “/ R L R” to right-justify
a cell in Lotus 1-2-3 ? or a key
labelled “Save File” instead of typing
“Ctrl K S” in WordStar?

® Now, with the help of Dreamer’s
descriptive keys, you can execute
oddly-constructed commands with
no more memorization, no more
flipping through instruction manuals.

® Cut training time and costs for
yourself and your staff to a minimum
by putting a Dreamer next to

your system. The Dreamer will make
your computer a dream to use.

® The Dreamer is available for the
IBM PC or XT and the Apple //e or

J[ Plus. T.S. MICROTECH NG

(213) 644-0859
12565 Crenshaw Blvd.
Hawthorne, CA 80250

Registered Trademarks: IBM. IBM PC. XT -international Business Machines Corp . Apple - Apple Computer inc
1-2-3-Lotus Development Corp.. VisiCalc - Software Arts tnc.. WordStar - MicroPro internationai




Ven-Tel’s Half Card’ modem
is in all the best computers.
Here’s why.. .,

Ven-Tel gives you lots of reasons to buy our Half Card™ .
modem for your iIBM PC or compatibie. The Half Card™
is a complete system that lets you communicate with
other PCs, mainframes, and databases effortlessly.

It includes Crosstalk-XVI® software. It's reliable.

It's got all of the features you want. And it's

a good value.

Do You Own One of These -— = ';Cond

Computers? === POIR o PC

Chances are you do. And if you're T === ety

thinking of buying a modem, consider ==

the Half Card™. Because of its small size, 6300

the Half Card™ fits in more computers, — 1&1

including all of the models we've listed éA T
N i pem = portd

here. The Half Card™ is small, so it fits in = Pws

short slots or long. That means you can

save your long slots for other expan-

sion uses.

Effortless Communication

Each Half Card™ comes with Crosstalk-XVI®
communications software, by Microstuf. It's

the easiest to use, whether you're a beginner

or an old hand, and the most powerful. A full
on-line help menu makes using Crosstalk® for
the first time a snap. it can turn your PC into a
terminal on a mainframe computer with its power-
ful terminal emulation feature. it will even oper-
ate your PC when you're not there. You can calil
into an information service such as The Source or Dow Jones News
Retrieval, or transfer files and electronic mail, all at the touch of
a button. The Half Card™ connects your computer to the worid.
Effortiessly.

More Modem for Your Money

When you buy the Half Card}" you don’t need anything else. The
Half Card™ is a complete communications package that includes
afull-featured modem and the best known software on the market.
Complete easy-to-understand instructions with fuli technical support
on installation and use. And a very competitive price. The Half
Card}* with Crosstalk-XVI® software, retails for only $549.

Features
. 1200/300 baud auto-dial, auto-answer.
+ Uses the industry standard “AT”
command set.
» Runs with virtually all communications
software, inciuding Smartcom Il and PC
Talk Il and integrated packages such
as Symphony and Framework.
Includes Crosstalk-XVI® software.
On-board speaker and extra phone jack
for easy switching from voice
to data mode.
. Selective tone or pulse dialing;
full or half duplex.
. Automatic answer on any ring.
» True ring or busy signal detection.

Deskp©

aea

1000

g, Patne’

Reliability
Ven-Tel has been making
modems for 10 years. Our
experience shows. Ven-Tel's
Half Card™ only has about 70 parts, compared
to almost 300 on other modems. We reduced the parts
by building the first LS| modem chip using advanced
switched capacitor technology. What that means to you is

greater reliability and lower power consumption, so you can

load up your PC with expansion boards and not worry about
heat or power probiems. And we back the Half Card™ with a full
two-year warranty on parts and labor.

You Can Buy the Half Card™
Anywhere

You can get the Half Card™ at Computer-
Land, Businessland, the Genra Group,
Entré Computer Centers, Macy’'s Computer
Stores and other fine dealers nationwide.
Also from Ven-Tel: the 1200 Plus}* an
external modem and the PC Modem
12007 an IBM internal with V.22 inter-
national capability.

Effortless Communication

% Ven-TelInc.

2342 Walsh Avenue
Santa Clara, CA 95051
(408) 727-5721

Crosstalk is a registered trademark of Microstuf, Inc. Smaricom Il is atrademark of Hayes Microcomputer Products. Symphonyis a trademark of Lotus Development. Framework is a trademark of Ashton-Tate.
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You asked for my reactions to the latest version o base. Ok, here goes. But I'm afraid I can't
give you too many suggestions on how to improve it. It's great!

Look, all I expected was a simple little calendar-calculator-notepad utility, and I would have been
satisfied with that. What I found instead, is that Homebase is very much more. It has quickly become
the single most indispensible piece of software that I owm. It is easy to use and powerful without
being intimidating. It is definitely one of those “how did I ever get along without this?” programs.

I uge the calendar and address-book functions constantly, both at home and in my Kaypro 2000
when I'm travelling, It's like taking my whole office with me, but without the problems of dragging
it around the airport, or trying to get it through customs.

The notepad functions are especially useful. What I like the best is that I can just open up a window
and go to work without having to first learn a whole new language. My ideas are always close at
hand and I can get to my notes quickly. PLUS I can pull out notes on any specific topic that I need.
(Translation: It's a whole databagse system, without all the big words. I like this a lot.)

There are a lot of nifty little surprises here, too. There's a terrific alarm clock, a set of DOS Services
that makes most of my utility programs obsolete, and a calculator that does everything but reheat
my coffee. (Do you accept trade-ins of hand held calculators?)

The built-in terminal program ought to be called “an Excedrin Option” because it makes the head-
aches of using a modem disappear. I like the ease with which I can configure the system and store
specific configurations. And I really like the background electronic mail; I didn't know it could be
this easy or convenient. I also like being able to just open a small window to listen in on the
Compuserve CB simulation while keeping my other work on screen

I'm sorry that I haven't used the cut and paste function enough to rave about it. Who knows? Maybe
this is the part of the program that I'll hate. So what. I still got my money’s worth.

I hope you sell a zillion copies. And you should because the price is unbelievable. As far as I'm
concerned, you've set a new standard for others to try to match. At $49.95, the program is certainly
worth it, ten times over.

Sincerely,

LN Sy

David Gerrold

David Gerroid is the award winning author of: ﬁ
The Worid of Startrek, The Trouble with Tribbles, A Matter for Men, A Day for Damnation, the classic novel of artificial

intelligence: When Harlie was One, and a frequent contributor to computer magazines.

WE'VE Byt A PROGRAM
FUTURE Yo
NEEDS As WELL As YOsg X,R‘ngFh%ROYf\(l)EgR



NEXT

HOMEBASE™ BREAKS THE
SOFTWARE BARRIER
BY COMBINING
ALLTHE RESIDENT
PROGRAMS YOU'VE
ALWAYSWANTED...
INTO ONE SOLID
PIECE OF SOFTWARE
THATLIVES IN YOUR |
COMPUTERALONGSIDE "=
WORDSTAR, LOTUS OR WHATEVER

ELSE YOU HAPPEN TO BE RUNNING.

FEATURES

® Notepads —you can have a single, simpie notepad, or use HOMEBASE'S full powertohovea @

“We like HomeBase.

Ifcomesfromthe
*3" ) nextgeneration of
resident utilities.”

Paul Fre
& Phillip Robinson

Holikerys —you can choose the hotkeys you want to take you into

sefies of notebases; indexed, cross-eferenced and fully seaichabie and sortable.

» Calculator—designed for simple calculations and compiex fomuiaic work as well

® DOS Services —you con open multiple directories onscreen, move copy, view and even edit
ﬁlesnmfrun this powerful feature. And you can get @ beginner up and running with MSDOS in just
minufes

® Instant Databases —ijust hit the hotkey to fieeze whatever software you'e working in, and
you're ready to find, insert or manipulate data. Hit it again, and you're back working in your original
software without skipping a beat.

e Auto Dialer—stores configuration data for each name . . . even the window size you choose for
that particular communication.

® /':}m?vm—o window opens confaining your appointment information, and the alarm first ficks,

ngs.

& Multipie PhonefAddress Directores —create as many os you like.

® Rolodex™ Card Printer—pints your HOMEBASE address book directly onto continous form
Rotodex cards. ;

e Tempiate Maker —create instant entry forms for your HOMEBASE Databases

o Cut & Paste —from anywhere to anywherel You can even cut columns of numbers and paste
them directly info your HOMEBASE Calculator for instant addifiont

s features.

e Mulliple Phone Message Pads—a secrelary can keep a separate messoge pad
system for each of @ number of people. Fully searchable and sortable, oot

® Tine & Bxpense Dicry —the easy way to keep out of frouble with the IRS,

@ To-do List—with roll forward

® Background Elechonic Mall—your elechonic mail arives ond fiks tseff whie youre
working in another piece of soffware!

e Quickiem Temninal —instant communications, available at the touch of a hotkey.

e Mailing Labetl Printer—print iobels fom your adaress book in just seconds.

o Screen Saver—oautomatically fums off your screen when you haven't hit the keyboard for ¢
while. o tum it back on again, just hit any key. Prevents image bum-in.

- & pe Aheod Keyboard Bufisr

& On-screen clock—just hit the hotiey.

& Mulliple Colendars—HOMEBASE allows the user fo keep frack of numerous appointment

books And fo search acrass one or all of them. Imagine how valuable this can be for a central
secretary or receptionist!
o New Easy Installation—NOW HOMEBASE can easlly be installed by everyonel

ORDER YOUR COPY OF HOMEBASE TODAY!
| (NOW . . . ALL ORDERS SHIPPED WITHIN 48 HRS.!!)
For Visa, American Express and MasterCard Orders Call Toll Free -800-538-8157 ext. 824 California 800-672-3470 exd. 824 (Lines open
24 hours a day, 7 days a week) Or fill in this ORDER FORM enclose check, money order or Visa, AmericanExpress and MasterCard number.
HOMEBASE is available for the 1BM PC, AT, XT and True Compatibles. Requires at least 266K (320 or more is recommended) s that it can reside
in memory at the same time you're funning other programs.

HOMEBASE $49.95 + $5 for shipping and handling* SEND TO:

check O moneyoiderd  VISAO MasterCardd  American Express [0 Cad#____ =~ = Exp.Dde.

N e e SN T — g 3 ]
CompanyName =~ 000 e . L

Address. .. — — - = Amber Systermns

cty _ _ S State _tp_ 1171 S. Saratoga-Sunnyvale Road
Home Phone ( Yy = _ Work Phone ( ; P S San Jose, CA 95129

“Califomia residents add 6% sales tax. Outside U.S. please odd $15. Checks must be on a U.S. bank and in U.S. dallars. Sory, no C.O.D. or purchase orders,
For dealer and site license informnation. call 408 994-1883. B

YES! Site licenses are available for companies . . . large and small. For further information on site licenses call 408-996-1883.

Kaypio is a tagemark of Kaypro Corp. Wordstar is  itademark of MIcioPro, Prokey 1s a rodemark of RoseSoft. Rotodex is a frademark of Rolodex Com Lotus 1:2-3 is a iadematk of Lotus Development Corp




Inquiry 23

@ IBM color printer & IBM graphics
printer compatibility standard,

® Multiple color, high resolution
raster and bit image graphics.

@ 200 cps data processing mode,

® 110 cps text quality mode.

@ 35 cps letter quality mode.

@ 10 ips graphics print speed.

@ Centronics parallel interface.

@ 5000-byte buffer,

IBM Users...
Color your graphics with the Dataproducts 8052.
For sale, lease or rent from MTIL.

The Dataproducts Model 8052 printer is one of the most economi-
cal yet highly versatile IBM-compatible color printers available for
use in today’s microcomputer applications environment.

MTI is an authorized distributor for Dataproducts, so we can meet
your requirements with professionalism and in a timely fashion.
Whether you buy, rent or lease, MTI is the one source for all com-
puter printers. And our prices are hard to beat. Call MTI and save.

=) MTI SYSTEMS

A Subsidiary of Ducommun Incorporated

Computer & Data Communications Equipment
Sales / Leasing / Service / Systems Integration

Digital Equipment Corp., Intel, Texas Instruments, AT&T, ADDS, Qume, HP*
Dataproducts, Diablo, Epson, Lear Siegler, Esprit, Wyse, Link, C.Itoh, PCI
Racal-Vadic, MICOM, Ven-Tel, Develcon, Coitrqlgata, Emulex, U.S.Desig£

New York: New Jersey: California Ohio:
212/226-2337 201/227-5552 818/883-7633 216/464-6688
516/621-6200 Pennsylvania: 714/220-6487 Kentucky:

502/499-6656

IBM is a registered trademark of
International Business Machines.

518/449-5959 412,’931—9351 * Franchised areas only.

Or call 800/645-6530

1985 Best Westein International

A Sign of Value

- ;

4

¢ i#

WORLDWIDE
LODGING

Make reservations at any Best Western,
see your trave] agent, or call
1-800-528-1234.
"World's largest chain of independently owned and
operated hotels. motor inns, and resorts”
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the same resolution. color. and visibility
capability as the larger machine. | expect
the price to be about $3000.
L. DAVID ROPER
Blacksburg, VA

LoNG LIVE
THE MACINTOSH

It seems that every month | open to the
letters section of BYTE and read yet
another mindless letter about the Macin-
tosh computer. Many letters are by peo-
ple who have had little exposure to the
Mac. certainly not enough use to know
what they are writing about. It also seems
that many frustrated closet philosophers
write in to wax eloquent on the psycho-
logical significance of (Macintosh)
graphics. A few people write in with a
balanced perspective on the Macintosh.
Most of those people are Mac owners,
and many are computer professionals with
an exposure to a broad selection of
machines.

Let me first state my background and
bias | am a professional software design
engineer with an extensive background in
hardware design | work on VAXes and
IBM PCs by day and a Mac at night. The
VAX is. well, a VAX. The IBM PC is, in my
opinion, out-of-date technology (hardware
and operating system). | love my Macin-
tosh. Here's why.

First, the Macintosh is powered by an
8-MHz 68000 CPU. The 68000 is a well-
crafted 16-/32-bit microprocessor with a
more elegant architecture than the 808x
{IBM PC), which is why the 68000 is the
choice of hardware vendors who aren't
just IBM clones. (That is, hardware vendors
choose the 8088 or 8086 mostly to make
an [BM-clone micro.}

Second, the other hardware aspects of
the Mac deserve praise. The industry is
moving toward 3%-inch hard-cased flop-
py disks because they have acceptable
storage capacity while being more por-
table (smaller and well protected) than
St-inch floppy disks. The Mac has the
34-inch floppy. | can carry the 3%-inch
floppies around without worry about los-
ing data by disk destruction. [ can't do that
with those S¥-inch “sloppy” floppies.

The sound-generation capabilities of the
Mac are superb. The four-voice sound
generator produces astounding computer
music. so good that the Macintosh has the
only software-only speech synthesizer

| available on a computer of any size.

The Macintosh screen is small, but its
resolution puts every other screen | see
(continued)



AMAZING DAISY
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NOW! FULL SIZE, FULL FEATURE, LETTER QUALITY AT ONLY $353

If you have been searching for a letter
quality printer you have probably found
the flood of claims and counterclaims to
be a real roadblock in your search. Not
long ago we were in the same position.
We tried to determine which daisy wheel
printer had all the features our
customers wanted, yet would not set
them back a month’s salary. Recently
several manufacturers have introduced
machines that had features we were
seaching for. After a thorough assess-
ment, we eliminated one model after the
other for lack of one feature or another
until we only had one left.

THE RESULTS ARE IN

We found the printer which has all the
features anyone could want. The winner
is the Aprotek Daisy 1120, a real heavy-
duty workhorse printing at 20 characters
per second. The manufacturer is Olympic
Co. Ltd., a highly respected Japanese firm.

FEATURES GALORE

This printer has it all. To start with, it
has a front panel Pitch Selector button
with indicators which allows 10, 12, 15
characters per inch (CPI) or
Proportional Spacing. There is a Select
(Onhne) button (with indicator) and a
Line Feed button. You can also set Top-
of-Form or Form Feed with the touch of
the TOF button. Other front panel in-
dicators include Power and Alarm.

To load a sheet of paper, simply place
it in the feed slot and pull the paper bail
lever. PRESTO! The paper feeds automati-
cally to a 1 inch top margin and the car-
riage aligns to the selected left margin.

In this manner, each page can have iden-
tical margins automatically. You can con-
tinue to compute while the

Daisy 1120 is

printing. The built in 2K buffer frees up
your computer while printing a page or
two allowing you to go to your next job.

To really put your printer to work, the
Cut Sheet Feeder option is great for
automatic printing of those long jobs.
Also available is the adjustable Tractor
Feed option. Compare our option prices!
Best of all the Daisy 1120 is quiet: only
57 dB-A (compare with an average of
62-65 dB-A for others).

COMPLETE COMPATIBILITY

The Daisy 1120 uses industry standard
Diablo® compatible printwheels. Scores
of typeface styles are available at most
computer or stationary stores. You can
pop in a 10, 12, 15 pitch or proportional
printwheel and use paper as wide as 14”.
At 15 CPI you can print 165
columns—great for spreadsheets.

The Daisy 1120 uses the Diablo
Hytype II® standard ribbon cartridges.
Again universally available.

Not only is the hardware completely
compatible, the control codes recognized
by the Daisy 1120 are Diablo 630®
compatible (industry standard). You can
take advantage of all the great features
of word processi packages like
Wordstar® , pfs: Write®, Microsoft
Word® and most others which allow you
to automatically use superscripts,
subscripts, automatic underlining, bold-
face (shadow printing) and doublestrike.

The printer has a set of rear switches

~ which allow the use of standard ASCH as

well as foreign character printwheels.
Page length can be set to 8, 11, 12, or
15”. The Daisy 1120 can also be sw1tch-
eé to add automatic line feed if required.

Inquiry 28 for End-Users.
Inquiry 29 for DEALERS ONLY.

THE BEST PART

When shopping for a daisy wheel
printer with all these features (if you
could find one), you could expect to pay
$600 or $700 dollars. The options would
add much more. Not now! We have done
our homework. We can now offer this
printer for only $353. Order yours today!

NO RISK OFFER

Try the Daisy 1120 for 2 weeks. If you
are not satisfied for ANY reason we will
refund the full price—promptly. A fuil
1-year parts and labor warranty is
included.

THE BOTTOM LINE

Aprotek Daisy 1120 (Order#1120) $353
wistandard Centronics parallel interface
and 2K buffer.

Options

Auto Cut Sheet Feeder (#1110) $188
Tractor Feed (#1112) $77

Accessories
8’ Cable for IBM PC® and compatibles
(#1103) $26

Interface with cable: ®TI-99/4A (#106) $66
e Apple II or Ile (#1104) $76

¢ All Commodore (except Pet) (#1105) $44
e All Atari (#1107) $66

Shipping is $11—UPS continental USA. If you are in
a hurry, UPS Blue or Air Parcel Post (second day
air) is $25. Canada, Alaska, Mexico and Hawaii are
$30 (alr). Other foreign is $60 (air). California
residents add 6% tax. Prices are cash prices—VISA
and M/C add 3% to total. We ship promptly on
money orders, cashier's checks, and charge cards.
Allow 14-day clearing for checks. No C.0.D.’s. Pay-
ment in US doliars only.

TO ORDER ONLY CALL TOLL FREE
(800) 962-5800 USA
(800) 962-3800 CALIF. &3 FST)
Or send payment to address below:
Technical Information & Customer
Service: (805) 987-2454 (85 PST)
Dealer Inquiries Invited

©1985 APROTEK. All rights reserved.

~ Trademarks: Diablo, Hytype 11, 630-Xerox
Corp; Wordstar-Micropro Corp.; PFS-

Sdﬁwm Publishing Corp.; Microsoft’
and.Mlcrosdﬁ Carp Apph Il

1071-\ Avenida Acaso, Camarillo, CA 93010
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to shame. I've seen PC Paint for the IBM.
Don't make me laugh.

Third. the Macintosh has commercially
defined the operating environment that
other computer makers are widely (and
wildly) imitating: graphics, mice, and pull-
down menus. Imitation is still the sincerest
form of flattery.

[ lived in Japan several years and can
read Japanese. | know from experience

that Japanese reads more quickly than
English because it is iconographic:
Japanese characters are pictorial represen-
tations of concepts. while English is just
a bunch of letters strung together, the con-
cepts one more layer away from the
mind’s understanding. The graphic inter-
face used on the Macintosh facilitates ease
of use. It's that simple.

More Macintoshes were sold in the

'DISCOVER THE LANGUA

or ARTIFICTAL
INTELLIGENCE

PROLOG V

At last! A Prolog with enough muscle to handle
real-world applications for UNDER $100! Discover
why Japan has chosen Prolog as the vehicle for their
“Fifth Generation Machine" project to design

intelligent computers.

CHOOSE FROM TWO GREAT VERSIONS:

PROLOG V-Plus PROLOG V
$6995

0 70 Predefined Predicates

0 Small Memory Model

o Integer Arithmetic

o 122-Page User's Manual
and Tutorial

$QQ95

o More Than 100 Predefined
Predicates

0 Large Memory Model (to 640K)

a Floating Point Arithmetic

0 150-Page User's Manual and
Tutorial plus Advanced

\‘ 4,"

Programming Documentation
o Co-Resident Program Editor
a Calls to Co-Resident Programs
o Text and Graphic Screen

UNBELIEVABLE UPGRADE POLICY
Tough decision ? Buy PROLOG V and
upgrade to PROLOG V-Plus within 60
days for only the difference in price
plus a handling charge

Manipulation

STANDARD FEATURES ON BOTH

o Clocksin & Mellish-Standard
Edinburgh Syntax.

o Extensive Interactive Debugging
Facilities

THE CHOICE OF UNIVERSITIES

Generous university site licenses and an excellent teaching tutorial and
reference guide have made PROLOG V the choice of universities nationwide.

Call for details.
- 3

O PAYMENT ENCLOSED $

CA residents add 6% sales tax

0 Dynamic Memory Management
(garbage collection)

o Custom-Designed Binder
and Slipcase

(619) 483-8513

NO RISK OFFER
Examine the documentation
at our risk for 30 days. If
not fully satisfied, return
with disk still sealed for
full refund.

% _

PROLOG V-Plus $99 95 »
PROLOG V 9.95
UPGRADE ONLY 40 00

00 CHARGE MY 0O MasterCard O Visa  feturn factory diskette and
$30 plus $10 Handiing
CardNo. . Exp Date
SHIPPING:
Signature SR $ ?(%8 gds .
d nadga
Mr./Mrs./Ms, N 1000 HCanibecAn, CHALCEDONY
lawall Alr
(please print Iuil name) 20,00 Overseas Air SOFTWARE
O COD Orders Not Accepted |
lers Not Accept I
: 5580 LA JOLLA BLVD.
City /State/2ip 15 day check clearance S[Sj]']'E IO
a LA IOU.A CA
e S RN N S BSOS DEGT OND) BER TR SoE e 9203
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Inquiry 53 for End-Users. Inquiry 54 for DEALERS ONLY.

system’s first year than any other computer
in history. After a slow start (because the
sophisticated Macintosh environment
makes demands on programmers to use
a consistent user interface), quality soft-
ware for the Macintosh is flooding the
market. I've seen the same business soft-
ware on the IBM PC and the Macintosh.
The Macintosh software is easier to use.
more powerful, and faster.

The Macintosh is a powerful, state-of-
the-art microcomputer that should appeal
to businesses, programmers, and creative
people alike. Yet the Macintosh is easy and
fun to use. My wife, no computer wizard
by any standard. loves using our Macin-
tosh. Yet I, in programming the Mac, am
excited by the challenging system
environment.

| think many of the misconceptions peo-
ple have about the Macintosh relate to the
image of its maker. Apple Computer. The
Apple Il line of microcomputers brought
Apple to public consciousness. The Ap-
ple Il has had phenomenal success in the
home and educational market segments.
The look and attitude that made the
Apple Il successful in those markets is
reflected in the Macintosh. The Mac has
a whimsical name and looks cute (like a
toy). with its tiny screen, small (by com-
parison) keyboard, and single-button
mouse. The Macintosh has cute little pic-
tures for everything. You don't have to
read thick tomes to use it. Apple often
advertises the Macintosh with a gleam-in-
the-eye father's pride that is, well, not
pinstripe somber. It is hard to think of the
Macintosh as “serious.” just like it is hard
to think of someone who is enjoying
himself as “"hard at work.’

The computer grinches of the world will
continue to gnash their teeth at the Macin-
tosh. The people who consider them-
selves high priests of computerdom will
continue to disparage the extreme user-
friendliness of the Mac. But well-managed
businesses, especially small businesses,
will come to realize that computers should
mean productivity enhancement, and that
means ease of use. These businesses will
come to discover the wealth of quality
software already available on the Macin-
tosh that enables them to get the job done
in record time. And computer makers will
continue to imitate the Macintosh, to vary-
ing degrees of success. The Macintosh has
made its way into history. The Macintosh
is the wave of the future. Long live the
Mac!

GARY W. Opom
Melborne, FL
(continued on page 392)
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More on Amiga

UPDATE

Some additionai information on Com-
modore’'s new Amiga personal computer
has come to our attention since Gregg
Williams's article on the Amiga appeared
in the August issue. {(See "The Amiga Per-
sonal Computer.” page 83))

Foremost. the Amiga should be
available by the time you read this. In ad-
dition, a two-volume set of technical
documentation. produced by Addison-
Wesley. should be available by now

We also found out that IBM PC com-
patibility will be available for less than
$200 and that the first units shipped will
replace ROM with RAM

The Amiga can run software for the IBM

Pseudorandom Bugs

PC in two ways. The first approach involves
using a preboot program, which will be
priced at “under $99." that lets you run
IBM software out of the box. If you own
the Amiga Al1020 floppy-disk drive
(5%-inch). you can run the PC version of
the software. Otherwise. the Amiga's
3!4-inch drives can read Data General/One
formatted disks. a number of which offer
IBM PC software.

Internally, the Amiga emulates the 8088
microprocessor. Thus. graphics-intensive
programs will run as rapidly on the Amiga
as they would on the IBM PC. However.
a Commodore spokesperson cautions that
numeric-intensive programs, such as

BYTE'S BUGS

Additional References

spreadsheets. will run more slowly.

The second approach to IBM PC com
patibility uses the preboot program and
an add-in board equipped with static RAM
and some ROM that contains "the most
often used BIOS routines” within PC-DOS
The board enables the Amiga to run any
software as fast as an IBM PC.

To prevent possible ROM-routine bugs
the first Amigas shipped will come with
192K bytes of write-protected RAM. The
current version of the Amiga's ROM
routines will load into this RAM. Once
Commodore feels that the routines are
performing satisfactorily. the Amiga will be
shipped with the ROMs in place

L

Address Correction

A number of bugs have been found in the
program that accompanied Charles A.
Whitney's article "Generating and Testing
Pseudorandom Numbers.” (See October
1984, page 128)

In listing | (page 462). change line 34
to line 39 and insert the following two lines
of code:

34 IX1 =1S:1X2=1S
36 'NSLOTS =67" ****Length of
secondary list

In line 60, change PRINT -2 to read
PRINT #2. Finally. line 2011 should read:

2011 JJ = INT(IX2/IM2):IX2 = X2 = JJ*IM2

The following references were inadvertent-
ly omitted from the article “Choosing a
Programming Language" by Gary Elfring.
{See June, page 235))

| Feuer, Alan R., and Nerian H. Gehani.
‘A Methodology for Comparing Program-
ming Languages.” In Comparing & Assessing
Programming Languages, Bell Laboratories.
Englewood Cliffs, NJ: Prentice Hall, 1984,
2. Wirth. Niklaus. "History and Goals of
Modula-2." BYTE. August 1984, page 145.
3. Johnson. Stephen C.. and Brian W. Ker-
nighan. "The C Language and Models for
Systems Programming.’ BYTE. August
1983, page 48.

An item in the July Clubs & Newsletters
section ("An Industry First,” page 58) gave
the wrong address for the International
MIDI Association. The correct address is
11857 Hartsook St., North Hollywood. CA
91607, (818) 505-8964.

Correcting an Oversight

We neglected to acknowledge the artist
whose work appeared on our August
cover
Tyrone Depts. an artist based in New
York City, was responsible for reproduc-
ing the Picasso on the Amiga's screen
We apologize for the oversight

The Last Shall Be First, the First Shall Be Second, Make the Second Last

A printing error resulted in the mislabel-
ing of the photos that accompanied the
announcement of QuickView Systems

Zoomracks. (See What's New, August
BYTE. page 39.) The caption with the first
photo should have accompanied the sec-

Call for Manuscripts

BYTE is planning a theme on software
aids for engineers. If you have engi-
neering software of reasonably general
utility that you are willing to place in

the public domain, contact Tom Cluné,
BYTE. POB 372, Hancock. NH 03449,
(603) 924-9281, ext. 243, by the end of
October 1985.

ond photo, while the second photo's cap-
tion describes the third photo. The last
photo's caption refers to the first picture

BYTE'S BITS
New Phone Number for BY TEnet

Monitor] e
RGB

’ No one

else offers the

monochrome options

avalilable with the new
Tawan A00 seriecl

REVERSE BLUE
_ ;WMRM!MW

The Taxan 640
The Ulitimate In
Monitor Resolution.

T |

RIANTAXANTRIARTAXANT:
(TRAANTARANTRXANT AXANT:
AXANTAZAKTRRANT RIAKTAY A

REVERSE B& W
P 6HADIHY x 400N/ )

Effective November | BYTEnet Listings
will have a new telephone number The
new number will be (617) 861-9764 Al
earlier numbers will be disconnected. ®
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Taxan 600 Series Monitors...

600
SERIES

A Newly Developed, Scientifically Coated Super-l-ligh
Contrast Tube Assures Maximum Brightness And Clarity.

TAXAN EVOLUTION

»The Evolution of aHigher

RGB WAVELENGTH

Industry Standard! -

Only Taxan offers a technologically
advanced ‘tube whose special coating §

rease

When it comes to being FIRST with technology-leading
products Advanced Digital wears its #1 button with pride
We were FIRST to introduce an 8-Bit, single board S-100
computer...We were FIRST tointroduce a 6MHz, 128KByte
single board computer. . We were FIRST to introduce a
8MHz, 128KByte Slave Processor board. Our record of
FIRSTS continues with

® The introduction of a 3 USER, 8MHz
SLAVE cardforthe S-100 Bus systems running Turbo-
Dos” or NETWORK/OS.”

® The introduction of
controller for the S-100 BUS.

® The introduction of ,a 16-Bit, S-100 Slave
card for use with Turbo-Dos or NETWORK O/S.

® The introduction of our new -the FIRST
16 -Bit, single board S-100 computer that performs at
twice the speed of older technologies. Loaded with
features such as on-board floppy disk controller and
up to 1MByte of RAM, the SUPER 186 is designed to
function as a bus Slave or Master. Advanced Digital's
SUPER 186 permits you to take advantage of vast
libraries of sophisticated applications software.

. the all new hard disk

Advanced Digital ® 5432 Production Drive, Huntington Beach, CA 92649 @ Tel (714) 891-4004 @ Telex 183210 ADVANCED HTBH
Advanced Digital U.K. Ltd. ® 27 Princes St.. Hanover Square ® London WIRBNQ @ United Kingdom @ (01)409-0077 @ (01)409-3351 ® Telex 265840 FINEST

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

olor clarity by 15-20% more i

Again, we were #1 with . ..
® The introduction of an IBM PC Multiuse
card with 8088 (8MHz) CPU and 256-768K RA
on board.

£

When it comes to selecting your S-100 boards, go wit}
Advanced Digital - the recognized industry leader.

See your local computer dealer or contact Advanceg
Digital today for more information on the new PC-SLAVE
andthecompleteline of S-100 single board computers ang
multiuser systems.

Leading
the Microcomputer
Technology
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WHATS NEW

Powerful High-
Resolution Graphics
Add-Ons

he Association for Com-

puting Machinery’s an-
nual SIGGRAPH show in San
Francisco was the backdrop
for the introduction of a
wide range of high-resolu-
tion graphics controllers for
personal computers. Most
vendors either already pro-
vide standard interfaces for
VDI. HALO. and specific
CAD software or plan to
provide them shortly.

T&ET's Truevision Ad-

vanced Raster Graphics
Adapter (TARGA) series of
four cards for the AT&T
6300 (or IBM PC) can cap-
ture and display images with
a resolution of 512 by 480
pixels. The TARGA boards
digitize signals in real time
(30 per second).

The TARGA 8 provides
256 levels of gray per pixel;
the TARGA 16 lets each
pixel display one of 32,768
colors, plus an overlay. The
TARGA 24 supports 16.8
million colors, while the
TARGA 32 has an additional
eight bit planes that permit
blending of still video
frames and real-time video
signals. The TARGA 8 ac-
cepts input from a mono-
chrome RS-170 camera
while the TARGA 16 accepts
NTSC or RGB video input.
The TARGA 24 and 32 cards
will use RGB input.

The TARGA 16 will be
available this month for
$2995: the others will be

Rotating cube produced by Xtar's Polygone board

released next month. The
TARGA 8 will be priced at
$2295, the TARGA 24 at
$3995, and the TARGA 32
at $4995. Contact AT&T,
Electronic Photography and
Imaging Center, 2002
Wellesley Blvd.. Indianapolis,
IN 46219, (317) 352-6120.
Inquiry 600.

maging Technology's

FG-100-AT is an add-in
card for IBM’'s PC AT It pro-
vides digitizing and display
capabilities with a resolution
of 512 by 512 pixels with 12
bit planes (256 levels of
gray per pixel plus four
overlay bits per pixel). You
can also store two 6-bit-per-
pixel images. By using an
RS-170 video source. the
FG-100-AT can digitize 30
frames per second. The
FG-100-AT sells for $3995; a
$4495 version displays
images in pseudocolor. Con-
tact Imaging Technology Inc.,
600 West Cummings Park.
Woburn, MA 01801, (617)
938-8444
Inquiry 601,

tar Electronics’ high-

speed graphics adapter
for the IBM PC is based on
Xtar's Graphics Micropro-
cessor {GMP). Xtar's Poly-
gone board can display
images with a resolution of
up to 640 by 400 pixels in

<— Inquiry 13 tor End-Users. Inquiry 14 for DEALERS ONLY.

up to 16 colors (or 128
colors using dithered pat-
terns). it can draw 70.000

vectors per second and pro-

vides a polygon-fill rate of
100 million pixels per
second

Xtar offers evaluation kits
of the Polygone for $3500
including development soft-
ware. Xtar will also market
the Polygone with an array
processor board from Mar-

inco Computer Products Inc.

of San Diego. (End users
can buy the card set from
SubLogic Corp. for $2990;
see August BYTE. page 40)
Contact Xtar Electronics Inc
2262 Landmeier Rd. Elk
Grove, IL 60007, {312)
364-4111

Inquiry 602.

etheus Corporation’s

Omega PC displays
1024 by 768 pixels in 16
colors {from a palette of
4096} from a 1024- by
1024-pixel memory. The
Omega PC consists of three
interconnected cards that
occupy two IBM PC slots. A
CMOS 290! microprocessor

is used. The card's polygon-

fill rate is 30 million pixels
per second and it draws

vectors at 3 million pixels
per second. The card can

also emulate the IBM Color
Graphics Adapter. The
Omega PC is $2500. Contact
Metheus Corp.. 5510 North-
east Elam Young Parkway.
POB 1049. Hillsboro, OR
97123 (800) 547-5315: in
Oregon, (503) 640-8000
Inquiry 603.

he Revolution 2048 x 4
color graphics con-
troller from Number Nine
Computer Corporation
displays 1280 by 1024
pixels, panning over an
image of 2048 by 4096
pixels. Virtual image space
can be sacrificed in ex-
change for color capabilities.
Only monochrome is avail-
able at 2048 by 4096. but
16 colors can be displayed
{from a palette of 64.000) if
a virtual image of 2048 by
1024 is used. The Revolution
2048 x 4 includes | mega-
byte of multiported display
memory. The boards cost
from $1495 to $3995 de-
pending on viewable resolu-
tion. which is factory preset
at 1280 by 1024. 1024 by
768 832 by 624. or 640 by
480
The Revolution 1024 x 8
provides an addressable
1024 by 1024 pixels (1024
by 768 displayed) with 256
colors from a 16.8-million
color palette. It's priced at
$3995; versions supporting
640 by 480 and 768 by 480
displays are $2995 each
The Revolution 512 x 32
supports a 512- by 512-pixel
image (512 by 480 viewable)
with 24 bit planes. plus two
4-bit overlay buffers for
$3995. Contact Number
Nine Computer Corp.. 691
Concord Ave. Cambridge
MA 02138 (617) 492-0999
Inquiry 604.
(continued)
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WHAT'S NEW

Verticom's M-256 graph-
ics controller uses two
slots in an IBM PC to pro-
vide 640- by 480-pixel
graphics resolution. showing
256 colors from a palette of
4096. It can emulate the
IBM Color Graphics Adapter
and supports both the
graphics primitives used by
IBM's Professional Graphics
Controller and Verticom's
own primitives. The card
uses Z80A and 68000 pro-
cessors to produce a fill rate
of 7 million pixels per sec-
ond and to draw 5000
|-centimeter vectors per
second. The M-256 costs
$2850. A 16-color version,
the M-16, is $2250. Contact
Verticom Inc., 545 Weddell
Dr. Sunnyvale. CA 94089
(408) 747-1222

Inquiry 605.

ectrix Corporation's

PePe Graphics Board
for the IBM PC AT displays
1024 by 1024 pixels on a
60-Hz noninterlaced moni-
tor. Versions of the board
can display 16 colors (either
preset or from a 4096-color
palette}, 256 colors from a
palette of 16.8 million. or
4096 preset colors. Pricing
ranges from $2495 to
$4495. Contact Vectrix
Corp., 2606 Branchwood Dr.,
Greensboro. NC 27408, (919)
288-0520
Inquiry 606.

he ACS GraphAX 20/20

provides a display reso-
lution of up to 1184 by 884
or 1024 by 768 pixels from
a virtual screen image of
2048 by 2048 with five bit
planes (32 colors from a
palette of 512}. The IBM PC
expansion card occupies
one slot and includes 2%
megabytes of RAM and a
NEC 7220 graphics pro-
cessor. It costs $2995. Con
tact Advanced Computer

Sample business graphics by Quintar's color controller

Solutions International Inc.
Suite 330. 2105 Luna Rd
Carrollton, TX 75006, (214)
247-5151

Inquiry 607.

amtek's 2020-4220

display controller for
the IBM PC AT can display
1280 by 1024 pixels: op-
tional memory enables the
card to display up to 256
colors. The 2020-4220 is an
external unit that contains a
12-MHz Motorola 68010 pro-
cessor, connecting to an
IBM PC AT expansion card.
Interfaces are also available
for several minicomputers.
Pricing starts at $6995. Con-
tact Ramtek Corp., 2211
Lawson Lane, Santa Clara
CA 95050, (408) 988-2211.
Inquiry 608.

uintar Corporation’s

GraphPort and Quintar
1080 color graphics con-
trollers both display 832 by
630 pixels in up to 16
colors {up to 120 colors
using dithering). The Graph-
Port is an IBM PC expansion
card, while the Quintar 1080
provides the same circuitry
in a stand-alone module that
interfaces to any computer
with an RS-232C serial port.
The 1080 has an additional
RS-232C output capable of
directly driving a Polaroid

Palette. The GraphPort is
$1995: the Quintar 1080 is
$2195. Contact Quintar

.Corp.. 2525 Maricopa St.

Torrance, CA 90503, (213)
320-5700.
Inquiry 609.

he Ultra 1280 for the

IBM PC AT provides
1280 by 1024 pixels in 256
colors from a palette of 16.7
million. The unit occupies
only one AT slot but takes
up two slot widths due to
the arrangement of its %o
megabytes of RAM. The
board's single-pixel address-
ing mode can update |
million pixels per second: its
20-pixel segment addressing
can update 21 million pixels
per second. The Ultra 1280
is priced at $4000. Contact
INI Computer Products, 5198
Pinemont Dr., Salt Lake City.
UT 84123, (801) 263-2300.
Inquiry 610.

he PG-1280 from

Matrox Electronic Sys-
tems provides 1280- by
960-pixel color graphics in
256 colors (from 4096) and

emulates the IBM Profes-
sional Graphics Controller
with an increase in speed
and resolution. With a 1280
by 1024 virtual screen
memory, the PG-1280 is
$4995: with a 2048 by 1024
memory, it's $5995. The
PG-640 claims compatibility
with the Professional Graph-
ics Controller. also with in-
creased speed: it provides
640 by 480 resolution with
256 colors for $2495.
Matrox's PIP-512 digitizes
images from an RS-170 or
RS-330 device at 512 by 512
pixels by 8 bits (256 levels
of gray or 256 colors from
16.7 million). The PIP-512 is
$1995; a 1024 by 1024 ver-
sion. the PIP-1024. costs
$2495. Contact Matrox Elec-
tronic Systems Ltd.. 1055
Saint Regis Blvd.. Dorval
Quebec H9P 2T4. Canada
(514) 685-2630.
Inquiry 611.

0 Research offers boards

for the IBM PC, Sirius.
Apple Il and S-100 com-
puters. The Pluto card uses
a 68000 processor and
256K or 384K bytes of
RAM, providing 768 by 288
pixels in 16 colors or 768
by 576 in 8 colors. The
Pluto 1l card uses an 8088
processor and 512K bytes to
| megabyte of RAM to dis-
play 768 by 576 pixels in
256 colors {from a palette of
16.7 million). Options in-
clude a frame grabber and a
combination of three Pluto
[l boards to make a 24-bit
version. Pricing for the Pluto
Il starts at £2500 and for
the Pluto I for the IBM PC
at £950. Contact lo Research
Computer Graphics. 1o
Research Ltd. Exchange
Buildings. High St., Barnet,
Hertfordshire EN5 5SY
England, tel: 01 441 5700.
Inquiry 612.

—Mark Welch
{continued)
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PC WEEK’S PRODUCT OF THE YEAR

PC MAGAZINE’S AWARD FOR TECHNICAL EXCELLENCE

Borland Introduces
the Laws of TURBO DYNAMICS

Laws That Work Like Magic. Whether considering

technological excellence, or innovation in

Turbo Dynamics Applies to Turbo Pascal.
Borland’s Pascal family of products is growing

areas such as pricing, — ~ % ~ ~ = by leaps and bounds.

not copy-protection, 2ND LAW:2 ZRD LAW: You can now join

licensing agreements, NOT COPY-PROTECTED AN PRICE: hundreds of thou-

My i : Borland products are known 60 DAY MONEY-BACK

site licenses, 60 day SOFTWARE AND \ - sands of users
) willONARLE LiCERERG to be fast, powerful and to GUARANTEE.

money-back guarantee e, cfiellver an incredible ;;rigzlper- This third law is actually a and enter the
: ¢ formance ratio. We only believe i

—Borland is clearly e will always offer not i A Sogwm gﬁ; itr;mtthz Jlilixuxslm Xeoix:e 50 world of Turbo

recogmze'd as the zgfrzvaprr:‘e:l‘:: Zﬁ?‘ﬁggﬂifﬂ‘;" at rock bottom prices. software that all of our pro- Pascal program-

software industry . agreement is niow so simple du6c(t)s dl:)w come :acl;ed with ming. And

leader. The following  that even a child can under- gumtzemsge;e;’éom i remember, all

three laws of “ Turbo ~_ Sandit : . three laws of

Dynamics™™ exemplify
our pledge for excellence.

TURBO PASCAL™ $69.95

The industry standard. With more than 350,000
users worldwide Turbo Pascal is the indus-
try's de facto standard. Turbo Pascal is
praised by more engineers, hobbyists,
students and professional programmers
than any other development environment
in the history of microcomputing. And yet,
Turbo Pascal is simple and fun to use. Free
spreadsheet included on every Turbo disk with ready-to-
compile source code. Options: We offer the exciting Binary
Coded Decimal (BCD) option for your business applications as
well as an 8087 option for your number-crunching applica-
tions at a very low charge. Please refer to the coupon.
Pariability. Turbo Pascal is available today for mast computers
running PC-DOS, MS-DOS, CP/M-80 or CP/M-86. Jeff
Duntemann, PC Magazine: "'In its simplicity it achieves an
elegance that no other language compiler has ever displayed.”

TUBBO DATABASE TOOLBOX™ $54.95

The Turbo Database Toolbox is the perfect
complsment to Turbo Paseal. 1t contains 2
complete library of Pascal procedures that
allows you to sort and search your data
and build powerful applications It's
another Borland set of tools that will give
the programmer the expert’s

hl away: free databasel.

TURBO GRAPHIX TOOLBOX™ $54.95

High resolution manochrome graphics for
the IBM PL.

The Turbo Graphix Toolbox will give even
2 beginning programmer the expert's
_ edge. It's a complete library of Pascal
procedures and functions. Tools that will
allow you to draw and hatch pie charts,
bar charts, circles, rectangles and a full
range of geometric shapes. Procedures that will save and
restore graphic images to and from disk. And much, much,
more. You may incorporate part or all of these tools in your
programs and yet we won't charge you any royalties. Best of
all, these functions and procedures come complete with
commented source code on disk ready to compile.

Qutside

Turbo Dynamics
apply to all Borland products.

TURBO TUTOR™ $34.95

From start lo finish in 300 pages. Turbo
Tutor is for everyone from novice to expert.
Even if you've never programmed before
Turbo Tutor will get you started right away.

| A must. You'll find the source code for all

the examples in the book on the accompany-
ing disk ready to compile. Turbo Tutor
might be the only reference on Pascal and
programming you'll ever need.

he dealer

for
A 742-1133
Call (800) 5562283 (800)
tter dealers natlonw Lok & ( b s @
Available athe o O e s s o =
18
nearest you iaic:a"w e
; BCD
&8
Calefully Descnb;z‘ou o WIBON £ :
S 0lbOX
2 ys = Turbo patabase Tg 0%
s —80hs - MSDO ]
M.bi:_e.'__./ lagg " Turbo Graphix ol
omalgrps name/model 1S o ’ces : mp?mgm
c i o
: 1z;ll Jgpcmes A;ldfon;,ngn 97
The disk size | use is d e ;
- n
Daw Ds‘/‘ - “ - B nkDralt Check
V payment VviSA MC a ”
- o Credit Card Expir Date |
i Jress” — |
Shippind Adi r
card # |
\
: Z F15
ip:
= . normia resigents add 632 :a’:i tax
Cahtor! 2
e b accepted by Bora nd s
ke i b pank draft. pay:
Eabld) s dd 510 and make paym



WHAT'S NEW
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MicroPro's Easy word processor.

MicroPro Adds Low-
End Word Processor

E asy from MicroPro Inter-
national is a menu-
driven word-processing pro-
gram for the IBM PC de-
signed to be simple to learn
and use. Although the files
generated by the program
are compatible with Micro-
Pro's WordStar 3.3 the pro-
grams are not command-
compatible: Easy uses pop-
up menus for all functions.
Easy has no document size
limit and can handle column
widths up to 240 characters.
An “undo’ capability is in-
cluded to restore the most
recently deleted text. The
program also features
context-sensitive help. ac-
cess to DOS directories and
paths, automatic text refor-
matting. and a 65.000-word
spelling checker. Easy re-
quires PC-DOS 2.0 or higher
and a minimum of 256K
bytes of RAM

The $150 price includes an
interactive tutorial Contact
MicroPro International Corp.
33 San Pablo Ave., San
Rafael. CA 94903, (415)
499-1200.
Inquiry 613.

BASIC Compiler from
Microsoft

rograms compiled by

Microsoft's new Quick-
BASIC are said to run 3
to 10 times faster than
when executed by Micro-
soft's BASIC interpreter.
QuickBASIC is compatible
with all versions of the
Microsoft BASIC interpreter
{the BASIC that's part of the
MS-DOS and PC-DOS pack-
ages) The compatibility en-
compasses all the inter-
preter's commands. includ-
ing sound and graphics.

Programs written for the
interpreter need little or no
modification before Quick-
BASIC can compile them.
Small changes. such as mov-
ing DIM statements to the
beginning of the code,
might be necessary.

Several features of Quick-
BASIC make structured pro-
gramming easier. Line
numbers are not required,
and lines can also be iden-
tified by alphanumeric
labels. Subprograms that
support local and shared
variables can be called by
name and then have param-
eters passed to them. A
QuickBASIC program can
define a multiline function
which can also be called by
name and have parameters
passed to it. The function
will then return a value to
the caller Because Quick-
BASIC allows separate com-
pilation, you can break pro-
grams into modules and
build libraries of routines.

QuickBASIC offers in-
creased DOS access, in-
cluding a file-specification
syntax for indicating the
path for a device or disk file
and more flexible use of
DOS functions through the

SHELL. IOCTL, IOCTLS.
ERDEV, ERDEVS. MKDIR
RMDIR. CHDIR. and
ENVIRONS keywords. Net-
work support is an integral
part of QuickBASIC. which
runs with the IBM and
Microsoft network for MS-
DOS or PC-DOS 3.1 Files or
records can be locked and
unlocked

Although some of Micro-
soft's other compilers (MS-
BASCOM 536 and MS-Busi-
ness BASCOM 1.10. for ex-
ample) cannot work with
programs or data that oc-
cupy more than 64K bytes,
QuickBASIC can work with
programs as large as avail-
able memory Data in Quick-
BASIC is still restricted to
64K bytes of memory space.

QuickBASIC costs $99 and
requires an IBM PC, XT AT
or compatible with 256K
bytes of RAM recommended
and MS-DOS 2.0. It will not
run on generic MS-DOS
machines.

QuickBASIC is based on
the same compiler tech-
nology as Microsoft's high-
end compilers and is com-
patible with them. The high-
end compilers do contain
some features that Quick-
BASIC does not: a BCD
math package and extended
string handling {(MS-BASCOM
| 10 for $450) and support
for ISAM and dynamic ar-
rays larger than 64K bytes
(IBM BASCOM 2.00 for
$395).

Contact Microsoft Corp.
10700 Northup Way.
Bellevue WA 98004, (206)
828-8080.

Inquiry 614.

Tape Controllers from
Sigen

S igen Corporation has in-
troduced two streaming-
tape controllers for the IBM
PC, XT, AT and compatibles.
The T-36 and T-44 are com-
patible with the industry-
standard QIC-36 or QIC-44

interface half-height car-
tridge tape drives.

The controllers are func-
tionally identical. They offer
mirror image and file-by-file
backup as well as single-file
restore from image. These
selections are contained
within a menu-driven soft-
ware utility provided with
the controllers that features
continuous screen reporting
of activity (such as rewind
and copy progress).

Either controller (along
with a streaming-tape drive)
can back up a full 20-mega-
byte Winchester in less than
five minutes. Both the T36
and the T44 are designed
to operate with any Win-
chester controller compati-
ble with the IBM standard
protocol

The T36 and T-44 fit any
IBM slot (including the short
slot) and consume 600 mA
while operating. They fea-
ture a selectable 1/0 register
base address and jumper-
selectable interrupt and
DMA priority levels.

The T36 and T-44 are
priced at $150 in quantities
of 100 and are available as
plug-in cards or in complete
subsystem configurations.
Contact Sigen Corp.. Suite 7
1800 Wyatt Dr., Santa Clara,
CA 95054, (408} 988-2527
Inquiry 615.

Pop-up Outline
Processing

L iving Videotext's Ready!
is a memory-resident
utility for MS-DOS machines.
It is based on the outline-
processing structure of the
firm's ThinkTank (see “ldea
Processors” by William
Hershey. June BYTE. page
337). Although Ready! lacks
ThinkTank's word-processing
features, it includes some
new functions designed to
(continued)
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60-DAY MONEY BACK GUARANTEE

Borland’s SuperKey And
SideKick Work So Well Together,
You'll Hardly Work At All.

AN UNBEATABLE TEAM AT AN UNBEATABLE PRICE! We've
teamed the best with the best to make the greatest. The best
keyboard enhancer, SuperKey®. The best desktop organizer,
SideKick®. The dynamic duo working hand in hand to
let you do many different things at once. A way that cuts
down the keystrokes, so you’re working instead of just

SIDEKICK INCLUDES: * Calculator * Notepad * Auto dialer &
phone directory * ASCII table * Perpetual calendar & datebook
* Help window * Full-screen editor with word-wrap,

paragraph editing and much much more.
{Chances are that once you have

typing. A way that wasn't possible until we paired

the electronic wizardry of SuperKey with the
practical efficiency of SideKick. SuperKey
brings the magic. SideKick does the de-
tails. The “S-Team’" works beautifully
together because we designed them
that way.

GET SUPERKEY AND
SIDEKICK TODAY and you’ll
have an unbeatable team at an
unbeatable price — and a $15
rebate back in the mail.

IF YOU USE SIDEKICK, YOU NEED SUPERKEY.
BECAUSE SUPERKEY AND SIDEKICK CAN MAKE
YOUR DAY 60 SOMETHING LIKE THIS:

8:00 am. You got to work on time, despite the
44-mph turkey ahead of you in the fast lane. Ir’s spread-
sheet time. You hit one key. Lotus 1-2-3 (or whatever) Is
up and running. (One key, because SuperKey has recorded
all the CD\123 <ENTER >123<C ENTER>> <ENTER> /
F <ENTER> R <ENTER> SALES <{ENTER>> <PgDn>
foolishness and your one keystroke played all that back
instantly. One keystroke instead of a minuet).

8:03 am. You're into the spreadsheet. Phone rings.

You kick in SideKick's Notepad—without leaving your
spreadsheet. You talk. You listen to Frank. You make notes
that tell you that Frank Is upping the numbers from yester-
day’s order and he needs a new price and delivery date.
He wants a meeting, Fast, but when? You have SideKick
fire up your Calendar. Time agreed and noted—in
SideKick's NotePad. Conversation ends. Your spreadsheet is
still there.

8:07 am. You're watching the spreadsheet but you're
thinking about the new hid you have to figure out. So you
have SideKick's Calcutator pulled up on the screen—over
a2 small piece of the spreadsheet—which doesn’t go away.

8:08 am. SideKick is coming up with new numbers.
SuperKey keeps the spreadsheet on a roll. Satisfied with the
numbers, you have SideKick auto-dial Frank’s number.
Talk Talk Rang up.

8:09 am. Spreadsheet about done. You're watching
it, but thinking about what Frank just said on the phone.
He liked your nuinbers. He ordered. He said, *‘That was
fast. We won’t need that meeting, (SideKick cancels it

from your Calendar). And he also said, “*How did vou get
all that done so quickly?”* And vou said, "'I've got a couple
_of new guys working for me.’

IF YOU OON'T USE SIDEKICK YET, YOU GET
THEM BOTH AND FOR A LIMITED TIME, A
$15.00 CASH-BACK! Because SuperKey and SideKick
are so compatible, we let them move In together. [nto their
own blister-pack. With the $15.00 cash-back coupon and
the manuals. Which is what you get for $139.90 instead of
the usual $154.90. You need to fill-in the cash-back coupon,
along with your registration cards and proof of purchase,
and mail it back. We'll rush you your $15.00 rebate right
away. Rebate offer ends March 31, 1986. (PS: You can still
buy SuperKey and SideKick separately. Superkey $69.98,
SideKick $84.93. Not copv-proteae(i)
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SuperKey and SideKick working
together for you, you’ll never need to
use a word-processing program again).

SUPERKEY INCLUDES:

*Encryption to keep confidential files
confidential * Programmable keys that
let you turn a thousand keystrokes

into one * Keyboard lock * Automatic
turn-off of your screen after a pre-set
time so the expensive phosphorus in
your monitor’s screen isn’t etched

or ruined * Secret Password
protection and more.

THE CRITIC'S CHOICE

“If you want the ultimae in sophistication, you won 't find any-
thing finer on the battlefield right now than Borland's SuperKey
and Sidefick combo.” LEON A. WORTMAN, IntoWorld
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WHAT'S NEW

Sample screen from Living Videolext's Ready! memory-resident utility.

enhance its operation as a
memory-resident program.
Ready! can find phone
numbers in text and dial
them. and it will export data
to any of several popular
stand-alone applications.

Thus. a Ready! outline can
be used as a notepad for
quick reference. as a hierar-
chical database to store in-
formation. or as a worksheet
to prepare material in out-
line format for eventual use
in other programs (an exam-
ple would be labels for the
left column of a spread-
sheet)

Ready' comes with setup
files for exporting to 30 pro-
grams, including MS-DOS.
Symphony. Framework.
MultiMate. WordStar. Lotus
|-2-3. and ThinkTank. You
can define additional export
macros for other needs and
install 10 configurations at
any one time

Another new feature is the
ability to create data-entry
forms and store them as
function-key macros. Press-
ing the function key inserts
the form into the outline
you then can fill in the rest
of the record. One common

use for such a feature is a
card-file database

Ready! uses 128K bytes of
memory and will accom-
modate a 32K-byte outline
file. You can also reconfigure
it to use 112K bytes of
memory with a 16K-byte
outline. The program works
with @ mouse and supports
the Lotus/Intel/Microsoft
enhanced memory specifica-
tion

Not copy-protected, Ready!
costs $99. Contact Living
Videotext Inc.. 2432
Charleston Rd.. Mountain
View, CA 94043 (415)
964-6300
Inquiry 616.

Tools for Turbo
Pascal

uinn-Curtis has intro-

duced a family of
science and engineering
software tools for the Turbo
Pascal programmer. Incor-
porating these procedures
into a Turbo Pascal applica-
tion program helps to save
program development time.
All the software tools are
supplied on IBM PC-com-
patible disks in Pascal
source code and can be
compiled using IBM PC. XT.
or AT Turbo Pascal and

Turbo Pascal with 8087 sup-
port. revisions 3.0 and
higher.

The Science and Engineer-
ing Tools package (model
number IPCTP-006) includes
procedures for general
statistics, multiple regres-
sion, curve fitting, integra-
tion, FFTs, file transfers to
Lotus 1-2-3, simultaneous-
equation solving, matrix
math. linear programming.
data smoothing. and graph-
ics (line plots, bar graphs,
scatter plots, semilog
graphs, log graphs. and win-
dows). This package retails
for $69.95 plus $5 shipping.

The Turbo Pascal Data Ac-
quisition and Control Tools

package {model number iPC-

TP-007) supports the 1BM
DACA (Data Acquisition and
Control Adapter). Cyborg
Isaac 411, and Cyborg Isaac
911. Analog inputs can be
sampled at up to 18.000 per
second. Procedures are also
supplied for analog output.
digital input and output,
thermocouple linearization.
PID control, real-time
graphics (bar graphs and
line plots). and FFTs, Menu-
driven example programs
for data logging. high-speed
data acquisition. process
control. and real-time
graphics let the user start
acquiring and analyzing
analog data immediately.
The data-acquisition and
control package is compati-
ble with Turbo Pascal and
Turbo Pascal with 8087 sup-
port and requires the 1BM
DACA support software. It
retails for $94.95 plus S5
shipping.

Contact Quinn-Curtis, 7
Fredette Rd., Newton Centre,
MA 02159, (617) 969-9343
Inquiry 617.

Touchpad Integrated
with Keyboard

ey Tronic Corporation

has integrated a touch-
pad with a keyboard for the
IBM PC. XT or AT The KB
5153 Touch Pad Keyboard
supports four separate
modes of touchpad opera-
tion, some simultaneously.
These modes simulate cursor
Or mouse movements, trans-
late absolute coordinates,
and support up to 36
operator-defined function
areas. The touchpad is
capable of 3600- by
3600-point resolution.

The Touch Pad Keyboard
costs $399. Contact Key
Tronic Corp.. POB 14687
Spokane. WA 99214, (509)
928-8000.

Inquiry 618.

Digital Joystick for
CADI/CAM

he Microstick from CH

Products is engineered
for CADICAM. CAE. text-
editing, and graphics ap-
plications. This point-and-
select device comes
equipped with eight modes
of movement. including one
that emulates the PC Mouse
(from Mouse Systems) and
another that emulates the
Bit Pad One (from Summa-
graphics Corp). The other
six modes have an ASCII
format ouput that you can
interface to the host com-
puter or terminal.

The Microstick can change
from high resolution (of 1. 4
or 8 parts in 4096) to rapid
cursor movement at the
touch of a button. A full
RS-232C serial interface is
standard but 5-volt TTL or
TTL inverted are available.

Suggested retail price is
$279.95. Contact CH Prod-
ucts. 1558 Osage St., San
Marcos, CA 92069. (619}
744-8546
Inquiry 619,

(continued on page 395)
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MICROSOFT
MACINATIONS

An Introduction To
Microsoft BASIC
For the Apple Macintosh
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Take the de facto industry standard
Microsoft BASIC. Add the feature-rich
enhancements that customize it for the
Macintosh. Bring in the developers of
Microsoft BASIC, along with Mitchell
Waite, Robert Lafore, and The Waite
Group, authors of best-setling computer
books since the early days of micro-
computing. And you've got: Microsoft
Macinations. The most comprehensive
resource available for Microsoft BASIC
on the Macintosh.

Microsoft Macinations is packed with
hands-on tutorials and in-depth infor-
mation on accessing the Mac’s unique
characteristics through BASIC: its
menus, windows, buttons, “event trap”
programming, animation, QuickDraw
graphics, and sound-generation
capabilities.

in addition to Waite's advice gn pro-
gramming technigues and cencepts,
there is a wealth of programming
examples that are inventive, amazing,
and instructive: a clever pattern-maker,
a program synthesizing a four-voice
Bach concerto, a fast-moving animation
program, and much more.

Whether you're a beginner or expert
programmer, make the most of Microsoft
BASIC. Pick up a copy of Microsoft
Macinations wherever books and soft-
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. ware are sold. @ $19.95

Microsoft Press

§ 10700 Northup Way

Bellgvue, WA 98004
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A-SK BYTE

Conducted by Steve Ciarcia

NUISANCE AVOIDANCE
Dear Steve,

As you know. junk mail has now been
expanded to include junk phone calls,
those inquiring if | would like to add
aluminum siding to my home or telling me
of the wonderful prize | have just won

[ have heard a rumor that an incoming
telephone signal carries with it a code that
identifies the calling number. Do you know
if this is correct? If so, would it be possible
to have my Apple lle answer the phone
with the modem. identify the calling
number. check it against a file of known
numbers, and then inform me who is call-
ing? Or could a device be constructed that
would do this without the benefit of the
Apple?

Thanks much for any information that
you have

LEON WEBSTER
Indianapolis, IN

With the revolution currently in prog-
ress in the telecommunications industry.
it won't be long before such devices are
created. In the meantime, other methods
must be employed.

One such method was described in the
March 1984 issue of Radio-Electronics
magazine. "No More Wrong Numbers' by
Gary McClellan describes a circuit that
will seize the line when an incoming
phone call is detected. It then waits 10
seconds for the caller to enter a code,
either pulse or Touch-Tone. If the code is
correct, the device beeps for 10 seconds
informing you of the call. If it is incorrect.
the device disconnects the call from the
line.

The nice feature is that you determine
the code and give it to your friends and
relatives. You can also change the code
at will to further increase security.

This device would provide a solution to
your problem.—Steve

FLUX REMOVAL
Dear Steve,

Over many years of reading ham radio,
electronics. and computer magazines, I've
never come across any solid advice on
cleaning flux from circuit boards after a
project is finished.

Friends suggested using methy! hydrate,
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but it didn't accomplish much. | tried a
spray marketed by Radio Shack, but that
also appeared to be an alcohol-based
product. More recently. it has been sug-
gested that | use carbon tetrachloride but
| believe that's a known carcinogen.
Do you have any effective and safe
recommendations?
RONALD HANDS
Hamilton, Ontario, Canada

Denatured alcohol is a good flux
solvent. it's mostly ethyl alcohol and safer
than methyl alcohol. This is the solvent
usually used in liquid flux. but it still takes
some time and scrubbing to clean a
board by hand.

General Cement makes a flux remover,
type 22-270, that is available at most
electronics supply houses.

A couple of alternatives you might con-
sider are water-soluble flux and solder
with flux that needs no cleaning. Ersin
makes one of each kind: Hydro-X is the
water-soluble kind, and Xersin requires
no cleaning. Both are available from elec-
tronics supply houses.—Steve

SOUND PRODUCTION
Dear Steve,

My main interest in electronics is to pro-
duce digitally controlled audio synthe-
sizers. The problem is that I'm unfamiliar
with the musical chip market. Could you
help me in locating musically oriented
chips? 1 really would appreciate it.

BARRY M. BLINK
San Bernardino, CA

A number of companies now make
chips with bus interfaces that can be
used for sound production. Here are
some of them, along with relevant part
numbers:

General Instrument
Microelectronics Division
600 West John St.
Hicksville, NY 11802

(516) 733-3107

Chips: AY-3-8910, AY-3-8912,
AY-3-8913

Texas Instruments
Semiconductor Products
POB 809066

Dallas, TX 75240
Chips: SN76489, SN76493,
SN76494, SN76496

The following company specializes in
electronic music chips:

Curtis Electromusic Specialties Inc.
110 Highland Ave.

Los Gatos, CA 95030

{408) 395-3350

Many music synthesizers now come
with the MIDI (musical instrument digital
interface) port, for which some computer
interfaces are available. Check your local
music store.—Steve

BUILDING A CLOCK
Dear Steve,

[ am trying to design and build a com-
puter clock for the Apple Il that will be
the ultimate in accuracy. | intend to receive
and decode the 100-hertz subcarrier from
radio station WWV's transmission from
the National Bureau of Standards in Fort
Collins, Colorado. Could you give me a
couple of clues on how to get the signal
from the radio into the clock? | expect to
use a microprocessor to run the show,
probably a 6502 so that | can do the
machine-language software on my Apple
Il+. Long-range plans include using this
device for a data-acquisition port, if
possible.

Thank you very much for any assistance
you can toss my way.

LELAND FOX
Klamath Falls, OR

TTL Cookbook by Donald E. Lancaster
{Howard W. Sams) describes the basics
of using WWV to synchronize timing
pulses, The exact circuit required to get
the data to the Apple would vary with
the amount of National Bureau of Stan-
dards data to be transferred. If all you
need is hours and minutes, you could
read the time data through a parallel in-
terface using a PIA chip like a 6520 or
6821. If you need more data than that,
use TTL buffers, such as a 74LS541 or
7405244, enabled by a decoder and
read 2 BCD digits in each byte at each
decoded address. Using pin 41 (Device

{continued)
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OU’VE GOT THE BEST PASCAL COMPILER!
NOW — GET THE BEST UTILITY!
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* 100 Fieids per screen, and up to 80 ‘sc'ree'.ns in your abpil'bailfﬁn. : e TUR'B OFU'E TM ls:pompletely- menu-driven and includes a
© ‘One screen or eighty, the size of your program doesn’t change. bultin Screen Editor, Collator, and Generator, each calied
up with a single keystroke!

® /O field types of:

Real, integer, String, Character, Boolean. L ADX’:.?S)CE%EST;?T”'RS o da el g 5
* “Bullet-proof” data entry. 3 :

—Block commands for copy, fill, exchange, erase.

* Create Window-Style overiays or Full-screen pictures in —Draw lines in any direction with any character.
CPiM*, MS-DOS*, or PC-DOS. : —Supports IBM color monitor and graphics characters.
» Supports video attributes for your terminal. And YES, if you ® FAST—Generates code for 20 screens in about 60 seconds!
have an RGB monitor, you can create screens in COLOR on e DISK UTILITIES built-in:
your |IBM PC or true compatible. —directories
® A SINGLE LINE of source code invoking TURBO SCREEN'S —erase files
“display” procedure controls: ®» REQUIRES:
—picture selection —Turbo Pascal any version
—output to screen, printer, or disk —B80x24 or larger video screen
—1/O field update * AVOID software “*bottienecks!"
pHSCOM Start letting TURBO SCREEN™ write your /0 source code today!
COMPUTING @@ ONLY — Call TOLL-FREE: 1-800-243-1849
23611 Chagrin Blvd., Suite 101 Inside Ohio call 1-216-292-8745 (Lines Open 24 hours, 7 days)
land, Ohio 44 : s
Eprae I 195 Computer System: ___ 8-bit _ _ 16-bit
Check _ TURBOSCREEN™  Operating System: CPIM80 PC-DOS
package = $49.95 CPIM86 MS-DOS
MoneyOrder _________ pjys Ship. . .
. (UPS) 5.00 Computer Model: Disk Format:
Visa
Total $54.95 Name:
Master Card Address:
Card# - City: State Zip o
Exp. Date: Telephone:
OQhio residents add 6z % sales tax. Outside U.S.A. add $20.00 U.S. Dealer Inquiries Welcome,

*Turbo Pascat Is a trademark of Borland International. IBM is a trademark of International Business Machines. MS-DOS is a trademark of Microsoft. CP/M is a trademark of Digital Research.




Inquiry 133

NEW!! The ”Eh{{l
Express Pass

Don‘t Order Software
Without It!

Express Business Software is
proud to announce the intro-
duction of its new service, The
Express Pass.

Your Express Pass is ab-

solutely Free. Just call one of

our 800 numbers. You will

receive: 5

o Express Pass- for instant
credit to qualified customers

* Discount Coupon. . .worth
$$ off your first order!

» Express Software Catalog

¢ Express Monthly Newsletter,
reviews. . .specials

¢ Exclusive industry announce-
ments

e Guaranteed lowest software
prices anywhere. No hidden
charges!

The Express Pass

Benefits You!
CORPORATIONS:

Quick and efficient responses to
each of your US or International
location divisions.

PURCHASING AGENTS:
Your customer code does it all.
Easy ordering and a guarantee that
you’re receiving the lowest avail-
able prices anywhere. Quantity Dis-
count Prices, of coursel

INDIVIDUALS:

Personalized service with a sales
staff eager to answer your ques-
tions. Assistance in making the
right software decisions.

TO ORDER CALL TOLL-FREE:
(800) 235-3020 (USA)
(800) 235-3021 (CA)

(415) 382-9085

CALL TODAY

448 IGNACIO BLVD., STE. 332
NOVATO. CA 94947
f Vd s ) s

BUSINESS SOFTWARE

Many Years of Experience
Specializing in Corporate and
Educational Accounts
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Select) on the Apple bus as the enable
signal with a 74LS154 decoder, you could
read in 32 BCD digits of data.

The easiest way to get the time into the
Apple would be to purchase the Heathkit
GC-1000 clock that receives NBS broad-
casts and outputs time data via an
RS-232C interface. The kit sells for
$249.95 and the RS-232C interface,
GCA-100-1, is $49.95.—Steve

CAPACITANCE MEASUREMENT
Dear Steve,

I would like to build a capacitance meter
driven by my SWTPC 6809. | would appre-
ciate your feedback on a particular idea
| have in mind and suggestions on any
other tack | might take.

It seems to me that capacitance mea-
surement might easily be done by using
program control to apply a precision
reference voltage to the capacitor under
test, which has a charge/discharge path
through a precision resistor. Using an A/D
converter IC. | should be able to measure
how long the capacitor takes to discharge
and thus be able to calculate the
capacitance.

I've seen a more hardware-intensive
scheme whereby the capacitor under test
is part of a 74121 one-shot circuit. and its
value is computed and displayed with
perhaps two dozen ICs derived from the
timing characteristics the capacitor gives
the one-shot circuit.

I could also use a refresher on resistor-
capacitor time constants. If | remember
correctly, one time constant for a series
resistor-capacitor circuit is equal to R x
C. Does it take five of these time constants
to fully charge or discharge the capacitor
through the resistor? Is this figure exact
or an approximate rule of thumb?

Thank you for your help.

KEITH ALEXANDER
Detroit, M

The conversion time of the A/D con-
verter would have to be compensated
for, and the converter itself would require
triggering. A simpler technique would
use an IC timer to determine capacitance.
Two sources for suitable circuits are TTL
Cookbook by Donald E. Lancaster
{Howard W. Sams) and VIC-20 Interfac-
ing Blue Book by V. J. Georgiou (Micro-
signal Press). Both feature timer circuits
based around the 555 IC and will
measure nanofarads to microfarads.

The 555-based circuits could be
adapted for capacitances less than 100
picofarads by using a TTL one-shot in
place of the 555. TTL one-shots are more

stable and repeatable with these small
capacitances and consequently output
narrower pulse widths. This technique
does have its limits, and the results with
extremely small capacitances may not be
reliable. A one-shot can produce a
measurable output pulse with no exter-
nal timing capacitor at all because of the
inherent capacitance in the circuit and its
connections. The capacitor being tested
must be large relative to this parasitic
capacitance for the results to be con-
sistently reliable.

The time constant for a simple capac-
itor charging through a resistor is the
time required for the capacitor to reach
63.2 percent of its full charge. It can be
expressed by the simple formula: T = R
x C, where T = time in seconds, R =
resistance in ohms, and C = capacitance
in farads.—Steve

MULTIUSER CAPABILITIES
Dear Steve,

When | decided to purchase a computer
to aid me in the administration of our
parish, | found a friendly one with all the
storage | would ever need in an Eagle [V.
Though | am very pleased with the Eagle.
| am not happy to hear that the company
that made it has been battling bankruptcy.

We would like a system that would let
us access the 10-megabyte hard disk that
came with the Eagle with four terminals
so that a number of people in our office
could use the data on it simultaneously.
Some hardware items that allow one to
network a variety of different computers
and terminals are on the market, but I am
confused by most of the advertising.

Is it possible to take out the hard disk
to be used as an external storage device
interfaced with a computer that will han-
dle multiusers? What is entailed since the
Eagle uses a Z80A running at 4 MHz?
Does this mean that | am forever locked
into using hardware at that frequency?

What is the best way to gain multiuser
capabilities in light of what is presently
available and by using what [ already have
with the Eagle IV? Any advice will be
greatly appreciated.

JOSEPH DEVLIEGHER
Killeen, TX

Since you are not a computer expert,
you should find a dependable computer
store that sells high-end personal/busi-
ness computers.

When a muitiuser computer is imple-
mented, many critical documents, lists,
etc., are stored in it, and equipment

(continued)
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For only $895, sSmARTWORK® lets
the design engineer create and
revise printed-circuit-board art-
work on the IBM Personal Com-
puter. You keep complete control
over your circuit-board artwork —
from start to finish.

Forget the tedium of taping it
yourself or waiting for a tech-
nician, draftsman, or the CAD
department to get to your project.

SMARTWORK® is the only low-
cost printed-circuit-board artwork
editor with all these advantages:

O Complete interactive control
over placement and routing

0 Quick correction and revision
O Production-quality 2X artwork
from a pen-and-ink plotter
O Prototype-quality 2X artwork

from a dot-matrix printer

T
1

fork

O Easy to learn and operate, yet
capable of sophisticated
layouts

O Single-sided and double-sided
printed circuit boards up to
10 x 16 inches

O Multicolor or black-and-white
display

System Requirements:

O IBM Personal Computer, XT, or
AT with 256K RAM, 2 disk drives,
and DOS Version 2.0 or later

O I1BM Color/Graphics Adapter
with RGB color or black-and-
white monitor

O 1BM Graphics Printer or Epson
FX/MX/RX series dot-matrix
printer

O Houston Instrument DMP-41
pen-and-ink plotter

O Optional Microsoft Mouse

The Smart Buy

At $895, SmMARTWORK® is proven,
convenient, fast, and a sound
value. Call us today. And put it to
work for yourself next week.
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Wintek Corporation
1801 South Street
Lafayette, IN 47904-2993
Telephone: (317) 742-8428
Telex: 70-9079 WINTEK CORP UD

In Europe contact: RIVA Terminals Limited,
Woking, Surrey GU21 5JY ENGLAND,
Telephone: 04862-71001, Telex: 859502

Inquiry 362

“smMARTWORK, "Wintek” and the Wintek logo are
registered trademarks of Wintek Corporation.



At Wang Institute, you'll find a community
of professionals working toward a common
goal: leadership positions in software
engineering and project management.

Our MSE program gives you a practical
foundation in the technology, methodology
and management of software development.
An integrated core curriculum consists of
Formal Methods, Programming Methods,
Software Engineering Methods, Computing
Systems Architecture, Management Concepts
and Software Project Management. A variety
of elective courses are offered each semester,
and two project courses precede the degree.

This outstanding curriculum is comple-
mented by a dcgicated faculty, a sophisticated
computing facility and a country setting out-
side of Boston. It’s an excellent educational
environment for developing the skills to
specify, design and implement cost-effective
software systems.

Wang Institute

Graduate Studies

NAME BUSINESS ADDRESS

BUSINESS PHONE
HOME PHONE

Development Experience:

BYT 1085

TYNG ROAD, TYNGSBORO, MA 01879 617 649 9731

Years of Software Your current status:
[J Software Professional
[ student [J other
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failure can put a business in disarray. You
can imagine the disruption if the com-
puter has to be shipped to California for
repairs. Therefore. you need local service,
and this can help narrow your choices.
You may find a dealer who can use the
disk drive from the Eagle and save you
quite a bit of money. There's no
guarantee that the Eagle's disk can be
connected to any particular machine,
however, since these Winchester disks
have different standards. The dealer can
tell you for sure.

The IBM PC AT may soon have multi-
user capabilities, and the CompuPro line
from Viasyn definitely does. These are
not low-cost systems, but no multiuser
system will be as cheap as your Eagle,
due to the added hardware required.
—Steve

S-100 UPGRADE
Dear Steve,
| bought a Heath H/Z-100 a few years
ago because | thought the S-100 bus
would allow me to pick from a wide vari-
ety of add-on boards. But recently. the an-
nouncement of the next generation of
microprocessor boards for the IBM PC has
made me jealous. The new Macrotech
80286 S-100 board is, | understand, a plug-
in-and-go upgrade for CompuPro com-
puters. Would this work in my computer?
| am primarily interested in maintaining
compatibility (staying in the Intel family of
microprocessors). but | have done some
68000 programming, and the instruction
set of the Z8000 Jooks nice. | have no ex-
perience with hardware interfacing, so |
would appreciate any help you could give
me.
PETER |. EDDY
Athens, OH

The $-100 bus has many restrictions.
The most severe one in the early days
was its being an 8-bit bus. It has now
been expanded under the IEEE-696 stan-
dard to 16 bits. The problem is that
boards and systems that do not comply
with the standard are not guaranteed to
work with others that do. Since the

| original microprocessor board actually

uses only the 8-bit transfers requested by
its 8085 and 8088. you can't be sure that
the system will work perfectly in the
16-bit mode unless you know it has been

| tried already. Ask the dealer to verify that

a specific board will work in a Heath
machine first. Don't overlook CompuPro
products from Viasyn, sold by many
dealers, as this company sells boards

(continued)
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The C for Microcom

2 PC-DOS, MS-DOS, CP/M-86, Macintosh, Amiga, Apple II, CP/M-80, Radio Shack,

puters

Commodore, XENIX, ROM, and Cross Development systems

MS-DOS, PC-DOS, CP/M-86, XENIX,
8086/80x86 ROM

Manx Aztec C86
*A compiler that has many strengths .
for serious work™

Computer Language review, February 1985

Great Code: Manx Aztec C86 generates fast executing
compact code. The benchmark results below are from a
study conducted by Manx. The Dhrystone benchmark
(CACM 10/84 27:10 pl018) measures performance for a
systems software instruction mix. The results are with-
out register variables. With register variables, Manx,
Microsoft, and Mark Williams run proportionately faster,
Lattice and Computer Innovations show no improve-
ment.

. quite valuable

Code
Size

r Execution
| Time

Compile/
Link Time

Dhrystone Benchmark
Manx Aztec C86 3.3
Microsoft C 3.0
Optimized C86 2.20)
Mark Williams 2.0
Lattice 2.14

93 secs |
119 secs |
172 secs
113 secs
117 secs

34 secs
34 secs
53 secs
56 secs
89 secs

5,760
7,146
11,009
12,980

20,404 |

Great Features: Manx Aztec C86 is bundled with a powerful
array of well documented productivity tools, library routines
and features.

Optimized C compiler
AS86 Macro Assembler
80186/80286 Support
8087/80287 Sensing Lib
Extensive UNIX Library
Large Memory Model

Z (vi) Source Editor <
ROM Support Package <
Library Source Code <
MAKE, DIFF, and GREP
(One year of updates -

Symbolic Debugger
LN86 Overlay Linker
Librarian

Profiler

DOS, Screen, & Graphics Lib
Intel Object Option
CP/M-86 Library ¢
INTEL HEX Utility <
Mixed memory models <
Source Debugger <
CP/M-86 Library ¢

Manx offers two commercial development systems,
Aztec CB6-c and Aztec C86-d. Items marked -c are
special features of the Aztec C86-¢ system.

Aztec C86-c Commercial System
Aztec C86-d Developer’s System
Aztec C86-p Personal System
Aztec C86-a Apprentice System

$499
$299
$199

$49

All systems are upgradable by paying the difference
in price plus $10.

Third Party Software: There are a number of high qual-
ity support packages for Manx Aztec C86 for screen
management, graphics, database management, and soft-
ware development.

C-tree $395
PHACT $250
HALO $250 Amber Windows $59
PRE-C $395 Windows for C $195
WindScreen $149 FirsTime $295
SunScreen $99  C Util Lib $185
PANEL $295 Plink-86 $395

M A N

UNIX 18 2 rog
Inc., C- rarn

Greenleaf $185
PC-lint $98

v

stered TM of Bell Laboratories, Lattice TM Latice Inc., C-tree TM Farcom, Inc, PHACT TM PHACT ASSOC., C Optirizing C86 TM Computer innavations. Inc , MACINTOSH, APPLE TM APPLE, INC,, Pre-C, PLINK 86, TM PHOENIX, HALO TM Media Cybernetics,
4ml TM GIMPLE Software, Windscreen. SunSctean TM SuriTec, PANEL TM Roundhill Computer Sys!em& Lto,, WINDOWS FOR C TM Creative Solutions, XENIX MS TM MICROSOFT INC , CPIM ™ DRI, AMIGA, C64, C128 TM COMMOOORE Int.

MACINTOSH, AMIGA, XENIX,
CP/M-68K, 68k ROM

Manx Aztec C68k
“Library handling is very flexible . .. documentation is
excellent ... the shell a pleasure to work in ... blows
away the competition for pure compile speed . .. an ex-
cellent effort.”

Computer Language review, April 1985
Aztec C68k is the most widely used commercial C com-
piler for the Macintosh. Its quality, performance, and
completeness place Manx Aztec C68k in a position be-
yond comparison, It is available in several upgradable
versions.
Optimized C
Macro Assembler
Overlay Linker
Resource Compiler
Debuggers
Librarian
Source Editor
MacRam Disk -¢
Library Source -¢

Creates Clickable Applications
Mouse Enhanced SHELL
Easy Access to Mac Toolbox
UNIX Library Functions
Terminal Emulator (Source)
Clear Detailed Documentation
C-Stuff Library

UniTools (vi,make,diff,grep) -c
One Year of Updates -c

Items marked -¢ are available only in the Manx Aztec
C86-c system. Other features are in both the Aztec C86-d
and Aztec C86-¢ systems.

Aztec C68k-c Commercial System
Aztec C68d-d Developer’s System
Aztec C68k-p Personal System
C-tree database (source)

AMIGA, CP/M-68k, 68k UNIX

$499
$299
$199
$399

call

Apple I, Commodore,
65xx, 65C02 ROM

Manx Aztec C65
“"The AZTEC C system is one of the finest software
packages I have seen’

NIBBLE review, July 1984

A vast amount of business, consumer, and educational
software is implemented in Manx Aztec C65, The quality
and comprehensiveness of this system is competitive
with 16 bit C systems. The system includes a full optim-
ized C compiler, 6502 assembler, linkage editor, UNIX
library, screen and graphics libraries, shell, and much
more. The Apple 11 version runs under DOS 3.3, and
ProDOS, Cross versions are available.

The Aztec C65-c/128 Commodore system runs under
the C128 CP/M environment and generates programs for
the C64, C128, and CP/M environments. Call for prices
and availability of Apprentice, Personal and Developer
versions for the Commodore 64 and 128 machines.

Aztec C65-c ProDOS & DOS 3.3 $399
Aztec C65-d Apple DOS 3.3 $199
Aztec C65-p Apple Personal system $99
Aztec C65-a for learning C $49
Aztec C65-¢/128 C64, C128, CP/M $399

Distribution of Manx Aztec C

In the USA, Manx Software Systems is the sole and ex-
clusive distributor of Aztec C. Any telephone or mail
order sales other than through Manx are unauthorized.

|
l
»
v
;
l

Manx Cross Development Systems

Cross developed programs are edited, compiled, assem-
bled, and linked on one machine (the HOST) and trans.
ferred to another machine (the TARGET) for execution.
This method is useful where the target machine is slower
or more limited than the HOST, Manx cross compilers
are used heavily to develop software for business,
consumer, scientific, industrial, research, and education-
al applications.

HOSTS: VAX UNIX ($3000), PDP-11 UNIX (82000}, MS-
DOS ($750), CP/M ($750), MACINTOSH ($750),
CP/M-68k ($750), XENIX ($750).

TARGETS: MS-DOS, CP/M-86, Macintosh, CP/M-68k,
CP/M-80, TRS-80 3 & 4, Apple I, Commodore C64,
8086/80x86 ROM, 68xxx ROM, 8080/8085/Z80 ROM,
65xx ROM.

The first TARGET is included in the price of the HOST
system. Additional TARGETS are $300 to $500 (non
VAX) or $1000 (VAX).

Call Manx for information on cross development to the
68000, 65816, Amiga, C128, CP/M-68K, VRTX, and
others.

CP/M, Radio Shack,
8080/8085/Z80 ROM

Manx Aztec CI
“I've had a lot of experience with different C compilers,
but the Aztec C80 Compiler and Professional Develop-
ment System is the best I've seer

80-Micro, December, 1984, John B. Harrell 111

Aztec C II-c (CP/M & ROM) $349
Aztec CII-d (CP/M) $199
C-tree database (source) $399
Aztec C80-c (TRS-80 3 & 4) $299
Aztec C80-d (TRS-80 3 & 4) $199

How To Become an Aztec C User

To become an Aztec C user call 1-800-221-0440 or call
1-800-832-9273 (800TEC WARE). In NJ or outside the
USA call 201-530-7997. Orders can also be telexed to
4995812.

Payment can be by check, COD, American Express,
VISA, Master Card, or Net 30 to qualified customers.

Orders can also be mailed to Manx Software Systems,
Box 55, Shrewsbury, NJ 07701

How To Get More Information

To get more information on Manx Aztec C and related
products, call 1-800-221-0440, or 201-530-7997, or write
to Manx Software Systems.

30 Day Guarantee

Any Manx Aztec C development system can be return-
ed within 30 days for a refund if it fails to meet your
needs. The only restrictions are that the original pur-
chase must be directly from Manx, shipped within the
USA, and the package must be in resalable condition.
Returned items must be received by Manx within 30
days. A small restocking fee may be required.

Discounts

There are special discounts available to professors,
students, and consultants. A discount is also available on
a “trade in” basis for users of competing systems. Call for
information.

Inquiry 204

To order or for information call:

800-221-0440




compromising

our
standards.

It's easy. Just get an industry standard file access
method that works on both.

C-ISAM™ from RDS.

It's been the UNIX™ standard for years (used in
more UNIX languages and programs than any other
access method), and it’s fast becoming the standard
for DOS. Why?

Because of the way it works. Its B+ Tree index-
ing structure offers unlimited indexes. There’s also
automatic or manual record locking and optional
transaction audit trails. Plus index compression to
save disk space and cut access times.

How can we be so sure C-ISAM works so well?

We use it ourselves. Its a part of INFORMIX}
INFORMIX-SQL and File-it!" our best selling data-
base management programs.

For an information packet, call (415) 424-1300.
Or write RDS, 2471 East Bayshore Road, Palo Alto,
CA 94303.

You'l see why anything less than C-ISAM is just
a compromise.

NN

D

RELATIONAL DATABASE SYSTEMS, INC.

© 1985, Relational Database Systens, Inc. UNIX is a trademark of AT&T Bell Laboratories. INFORMIX is
aregistered trademark and RDS, C-ISAM and File-[t! are trademarks of Relational Database Systems, Inc.
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ASK BYTE

featuring almost every 16-bit micropro-
cessor chip made.

Using a 68000 or Z8000 will likely in-
volve writing your own BIOS, since it is
unlikely that the implementers of oper-

| ating systems like CP/M-68 have written

a BIOS for this exact combination of
microprocessor. disk controller, and
video-display controller. In fact. finding
an operating system to run the Z8000 on
the S-100 bus with your other hardware
will prove to be impossible. None at this
time will run without a hard disk

One last area is performance. If your
existing memories identify themselves as
8-bit only transfer, and your micropro-
cessor board is capable of breaking its
16-bit transfers into two halves, you will
suffer a large performance degradation
that will spoil the tremendous power of
the true 16-bit microprocessors. The only
difference between the 8088 and the
8086 is the width of the transfer.

Remember that the more powerful the
microprocessor. the bigger the programs
you want to run on it! In other words, be
prepared to add more memory to your
system if you upgrade.—Steve B

| Between Circuit Cellar Feedback. personal ques-

tions, and Ask BYTE. [ receive hundreds of letters
each month. As you might have noticed. at the end
of Ask BYTE | have listed my own paid staff. We
answer many more letters than you see published
and it often takes a lot of research

If you would like to share the knowledge you have
on microcomputer hardware with other BYTE
readers. joining the Circuit Cellar/Ask BYTE staff
would give you the opportunity. We're looking for
additional researchers to answer letters and gather
Circuit Cellar project material.

If you're interested. let us hear from you. Send
a short letter describing your areas of interest and
qualifications to Steve Ciarcia. POB 582. Glaston-
bury, CT 06033

IN ASK BYTE. Steve Ciarcia answers questions on
any area of microcomputing. The most representative
questions received each month will be answered and
published. Do you have a nagging problem> Send
your inquiry to
Ask BYTE |
clo Steve Ciarcia
POB 582
Glastonbury. CT 06033
Due to the high volume of inquiries. personal replies
cannot be given. All letters and photographs become
the property of Steve Ciarcia and cannot be returned
Be sure to include “Ask BYTE ™ in the address
The Ask BYTE staff includes manager Harv
Weiner and researchers Larry Bregoli. Bill Curlew,
Jeannette Dojan. Roger lames, Frank Kuechmann
'LDick Sawyer. and Robert Stek.




ATTENTION:

$100 BUS USERS!

LOMAS DATA PRODUCTS PRESENTS:
IBM-PC COMPATIBILITY FOR ONLY

LDP is offering a compatibility upgrade package to convert
your current S100 BUS system quickly and easily to IBM-PC
compatibility. This upgrade includes the high performance
THUNDER 186 and COLOR MAGIC, IBM-PC compatible
color graphics board. You get 10 Mhz 8086 performance,
256K bytes of no wait state RAM, two serial ports and a

parallel printer port. No other S100 bus boards are
required. Included with this set is the advanced
CONCURRENT DOS operating system bringing PC-DOS

compatibility and multitask-
ing to the system. This board
out performs the IBM-PC by a
three to one margin. Gain
IBM-PC compatibility without
sacrificing S100 bus compati-
bility.

THUNDER186/COLOR
MAGIC SET ...... $1749.00

IBM COMPATIBLE 5100
BUS COLOR GRAPHICS

LOMAS DATA PRODUCTS presents COLOR
MAGIC, the most complete compatibility solu-
tion for S100 bus computer products. COLOR
MAGIC includes three major hardware sub-
functions which allow it to emulate the IBM-PC:
An entirely compatible video function, an
IBM-PC keyboard interface and an IBM-PC
compatible timer interface including IBM-PC
sound compatibility. HOW COMPATIBLE IS IT?
Currently we are running MICROSOFT's
FLIGHT SIMULATOR recognized as one of the
severest tests of compatibility. We can also di-
rectly boot PC-DOS for the IBM-PC with no al-
terations. Other programs which have been
tested and function without problems are:
LOTUS 1-2-3, DBASE 11, WORDSTAR and
VOLKSWRITER.

COLOR MAGIC (16K byte version) .. $595.00

BTHUNDER 186 single board computer pro-
videsa high performance 16 bit computerall on
one board. It is an ideal companion to the
COLOR MAGIC to provide a low cost, high per-
formance IBM-PC compatible system. The
8Mhz 80186 offers 10Mhz 8086 performance.
THUNDER 186 provides all the components
necessary to form a complete system includ-
ing: 256K bytes of no wait-state RAM, 2 serial
ports, a parallel printer port, high performance
floppy disk controller controls both 5'/:" and 8"
drives simultaneously, full IEEE 696 (5100) bus

for system expansion. The COLOR MAGIC and
THUNDER 186 combine to provide perfor-
mance you won't find in other compatibles. The
price includes the powerful Concurrent DOS
operating system.

THUNDER 186 .......... WS EE DT $1195.00

BENV-DISK is a solid state memory with soft-
ware to emulate a disk drive under MS-DOS,
Concurrent DOS, and CP/M-86. NV-DISK is en-
tirely COMPUPRO software compatible allow-
ing COMPUPRO users to take advantage of the
lower cost and battery protection support of-
fered by NV-DISK. It offers the advantage of
high speed access and no moving parts. It can
be battery protected to allow data to stay even
while powered down. The board is available in
either 512K or 2 Megabyte configurations and
multiple boards may be used to create disk
drives with up to 16 Megabytes of storage.
NV-DISK 512K, $595.00 2 MBYTE, $1695.00

hwgh&rfor—

BMEGARAM is

mance d with up to two
Megab ge. Me no wait
state p mance j upto 10
Mhz processoff) ricteoh e cost of com-
parable perforfhantCe static RAM.

MEGARAM ............ /s MBYTE, $595.00

'/ MBYTE, $749.00 ...
2 MBYTE, $1795.00

... | MBYTE, $1095.00

‘174

*User supplied keyboard and monitor required.

IBM-PC COMPATIBLE
S100-BUS SYSTEM

LOMAS DATA PRODUCTS offers IBM-PC
compatible systems with performance far ex-
ceeding that available from IBM. You can pur-
chase systems offering performance of an eight
Mhz 8086 or up the performance of an 8Mhz
80286. Each system is capable of supporting
8Mhz math coprocessors. Our 8Mhz 80286
system offers IBM-PC compatibility while offer-
ing up to 2 times the performance of the
IBM-PC-AT. For applications where PC com-
patibility is desirable but higher performance
is a benefit or requirement LDP offers the only
viable solution.

WHO IS LOMAS DATA
PRODUCTS...

LOMAS DATA PRODUCTS has been shipping
16 bit microprocessor S100 bus products for
five years. We have earned a strong reputation
for reliability and performance over these five
years. We were running MS-DOS (SCP-DOS/
PC-DOS) before IBM knew the operating sys-
tem existed. We offer a wide range of 16 bit
operating systems including MS-DOS, CP/M-
86, CONCURRENT CP/M-86 and CONCUR-
RENT DOS. All our products are backed by a
one year guarantee. We offer no 8 bit products
and concentrate entirely on high performance
16 bit systems. If you are looking for the highest
performance possible on the S100 bus, you can
be sure LOMAS DATA PRODUCTS offers it.

MS-DOS, trademark of Microsoft
PC-DOS, trademark of IBM
Concurrent CP/M-86, concurrent DOS. trademark of Digital Research

LOMAS DATA PRODUCTS, INC. Idiﬁ 4

182 CEDAR HILL ROAD, MARLBORO, MASSACHUSETTS 01752 [] TELEPHONE: (617) 460-0333 [ TELEX: 4996272

For orders outside the U.S., contact our exclusive dealers: [ Rustralia - LAMRON PTY. LTD., (02) 808-3666 (1 Malaysia - EXA

COMPUTER (m) SENDIRIAN BERHAD, 795284 (1 England - RATIONAL SYSTEMS, 0908-613209 or 0908-611349; SHARPBORN

LTD., 018764559.
Inquiry 200

Dealer inquiries invited.

OCTOBER 1985 * BYTE 51



Contact us for otber low prices on bardware and software.
Next Day Air Extra

FREE SHIPPING

NO SURCHARGE FOR [ OR ===

Call for latest prices.

10, 20, 33 and 44 MEG INTERNAL AND
EXTERNAL HARD DISK SYSTEMS

"TOMEG | 20MEG | 3JIIMEG 44 MEG

wed $395 $495| $929 $1129
e $545 $645 $1029 $1229)

Externals mounted with independent power supply and fan. Fully DOS 2.X or 3.X compatible. Both Inter-
nals and Externals boot from Hard Disk. 33 and 44 Meg Internal Disks include extender power supply. The
system comes complete and ready to install with the Hard Disk, Controller, Cables, Manual, Software, and

10, 20, and 33 Meg Hard Disks are available \ ,—
with combined Floppy/Hard Disk Controller g
Half Height Card for additional $75.

| LOmPAQ epLL AL BMPC
@gﬁ (ﬁ/{?@ Zﬂs T simply works better. .P?Rﬂr" .‘

:a ma o 256K, 1/360K drive, [ i 1 F; S
‘” 19Meg Internal EE] CALL

Functignal equivalent to a Compagq Plus.
Lomraa

$2 549 BB RE"

640K, One 360K Drive,

One 10 Meg Internal Hard Drive
Now using 3':” shock-mounted Winchester drives. The Tepe Biithup Unit. =
same as used in the Compaq Plus™. Also available with
2 half-height drives and 10 MEG HD- $2749 s 34 9 5 g:_‘j;m #3
Or upgrade your Compaq to a Compaq Plus™ equivalent Includes Monitor
with our 3% " shock-mounted Winchester disk kit. In- With 20 Meg Internal Hard Drive—$3595
cludes Hard Disk, Controller, Cables, Manual, software, With 33 Meg Internal Hard Drive—$4029
and Mounting Hardware. One year warranty. $ 5 l 9 With 44 Meg lniernul Hur:i Drlve—$4229o
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DIAL 1-800-426-5150

FOR EASY ACCESS BARGAINS.

Call us for competitive prices on larger quantities of RAM chips.

DISK DRIVES |, Pt 5 LIMITED
ror ooy £ oep - x Function Card
» =7 §7 i <o #
64 K RAM Quantities of 100 or more sets > d A I

; ";’
Set of 9 dl'ﬂs, 200 or 150 Nanoseconds
per e, TAc 695

§5.8, Half-Height, DS/DD s I 4 9

) Quantities of 50 or more sets
| 256K RAM MITSUBISHI s 8 5 Two Year Warranty -
Half-Height, DS/DD —
ege ¢ Parallel Port ¢ Upgradable to ]
se' °' 9 Chips Quantltles Of 10 or ¢ Serial Port ¢ Clock/Calendar
per set.

more $75 eaCh ¢ Game Port  * Software included

73 PC’S LIMITED TURE $ 79 5
High Performance ~ ~— =

c '.'. Pri e i AR Includes: System Unit, 640K on Mother Board,
ompe I Ive c "1 360K Drive, 5151 Keyboard, 135W Power Supply.
Runs all Major Software written for the IBM PC* and PC/XT", 40% faster, without modifications.
{Processor) 16-bit 8088-2, 4.77 or 6.66 MHZ Clock Speed. (Expansion Slots) :8; 7 are available in above configuration.

5151 Keyboard 7 Irwin Tape Backup System

¢ Uses Floppy Controller Card
9 ¢ 10.35 Meg Formatted Capacity
¢ Used in Compagq Deskpro.

* Low Power ¢ Half Height

Plugs into IBM PC™, PC/XT”, Compaq Deskpro™ 10 or more $495 each
INTEL 8087 SOLVE YOUR POWER PROBLEM. | |BM PC AT

MolhCoprocessor | XT"POWER 135W | PRopuers

- | $89 128K RAM .. $39

20 MEG Internal Hard Disk sss’
'S'H'I ::ar‘:::f:;::k 25 O NOLC 32 MEG Internal Hard Disk $129

Directly replaces pawer supply in PC s 75 each Fully compatibic wish JBM PC AT*, Disk Coniroller DOS 3.0 or 3.1.

= These arc high-performance disk drives,
well-suited for the AT™.
8087-2—CALL 80287-CALL I 5 o w s ‘ ‘ 9 1BM is 2 trademsark of IBM Corp.

.= PC'S LIMITED

= ~ OUTSIDE TEXAS, ORDERS ONLY, CALL 1-800-426-5150
s s resexema 18|0'|“N.'I.¢mua 1;:-|200, Aushn‘,I '!'ex.:s ?'8152
thei espective compaais All calls for technical support and inside Texas, )
o e call (512) 452-0323 i, B OO
0 Rl Telex No. 9103808386 PC LTD Ad number 410 0
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‘- /FU- EXPERT ADVICE » LOW PRICES » QUICK SEVICE _~ |' 2
GAlL (212) 7251234 FOR ORDERS (B0D) 223 531 N . EW S L ETT E R S

And RGB Card....

IBM PC DREAM Y
SYSTEM
WS40k RAM, (1) 360k Drnve,
) 10Mb Hard Disk, Zendh Amber
L Mondor, Monitor

Adapter . 52695

MACINTOSH
- 128 ==

- 5 Dive

= Mouse
o MacWide & MacPan 516‘2"'

IBM®rc (Eg

1BM PC wi(2)360n Ovsk Drives, 640x
RAM. Mon Pnnter Agapie: ZENITH
124 Mon 12099
1BM PC As AD(M Except MFGB
Color
1BM PC 25& wl(l) 36!) Drrve. zm
0MD 21%
13M PC 256k wl(t) 360\\ Drive, and
20Mb Hard Dik 2495
1BM PC 256k witl) 360k Drrve, and
12 Mb at Type Drve wiController ..
1996

18M PC 256k wi(t) 360k Drive. and
12 Wb Floogy AT Type Drve. ano
10mb Hard Disk Drive
COMPAG PORTABLE wl?56k (2) 360
disc onves, DOS &
basc ... ... 1948
COMPAQ Desk Pros . ...call
LEADING EDGE “D" n Stk
LEADING EDGE PC wi256h (2) 360
drsc grives, morkior & adapier, basic
1599

00s 211
LEADING €0GE PC wi256k as
above but RGB color .............. 1898
LEADING EDGE )Wh harg dlSC

system
WVD MBC 5552 . m
SANYQ MBC 775 1539
SANYD MBC 885.... .....CALL
ZEMITH 2150 wi2) 360k oisc dnves.
1284 RAM. (BM compatidie. wiree
Microsalt Word & ree Microsalt
Mumpian & Color graphics ard 1599
ZENFTH 2150 a5 abowe but wicolor
momtor & 10MD hard oisC Sysiem
%8

LAP COMPUTERS
MORROW PIVOT. 256k {2} 54"
Drsk Drives, 25 Lie x 80 Col
Display SPECIAL ....vueecvenns
Aboves wimodem

1995
..2995

DRIVES ==
AMPEX MEGASTORE 20mb
Hard Disk wTape Back up ...Z795
Bernoulll Box 20Mb ni(g,
Cartridges ....... . 2459
GENGA 10Mb External wiPower
Suppty Controlier Card & Cables789

SOFTWARE

XY wine P|us [
Word Pertect 40........
lkwer Deluse wi
Samna Plus .

Mutimate

Leaging Edge Word wiSpell .
Smart bsn.

Framewy,.. 49 Ena .Cai
Sigeluck......28 Norton 30.
Managng Your Mongy ........... 090
Homebase .
Think Tank .
Superkey ..........
Fiighl Simulaor ........
Sargon Ifl....34 PFS
Muthplan . 24 R T
Microsalt 'C°. .
Turbo Pascal 30..

PC Paintbrush............
Harvard Tolal Prosecl Mg

=g

APPLE lie widrive..
APPLE lic ...
APPLE Maclmush

PRINTERS
& PLOTTERS
ot O
HRISXL ... 2024L .
DRQ ..
al HRS,
Twirwitter S =
JUKl

HP: Laser Printer ..

ML 192 324 ML

L 193,
OLVMPIA RO
SILVER REED:
£XP 400...233
£XP 550...44¢
TOSHIBA:

BOARDS

AST 6 Pak

2 HUUIFUNC’ION 'BOARD AS
ABOVE plus 30 DAY MONEY
BACK GUARANTEE

EVEREX Graphics Edge

GENOA Coior, Mono GGDNCS Caﬂ
HERCULES Cmorlﬁvaohocs 159
HERCULES Mong Graphics . m
INTEL Above Board.

ORCHID 185 Turbo Board... 579
PARADISE Modular vahcs 269
PARADISE 5 Pak w384k .....199
TECMARCaplan wid84k......224
TECMAR Maestio AT ......... 325
THESYSFast Card I ...Call

PRINCETON GRAPHICS:
HX12...... 468  Max12 E 74
SR12 wiScan Doubier ... n9
TAXAN 410 1BM RGB ..

TAXAM 420 Hr Res RGB lIIBMMl

MODEMS @

HAYES:

US ROBOTICS: Password 1200. 2"
Courier 2400...

FT Modem, Ha)cs Lompahb! mm
commumications soffware & 30 lv
MONEY BACK GUARANTEE .......2

DISKETTES

TOK SSDD Wcﬂ i

CANON L —

COPIERS
PCD....
PC25.....884

ZENITH 2 150

Wi(2) 360k Drives, =

Color Graphics Card, \\r”“’—

Ponter Port. DOS,

wiMicrosoft Word 1599
and Multipian

OLYMPIA RO,

Daisy Whee

Letter Qualtty,

1 Cps wiParallet &\
ot Fors WNT
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Portable WHZ) 360k
Oisc Drives, DOS &
Basic Keyboard

Street New York 10001

Minmum Shig)
3.

OCTOBER 1985

CARNEGIE-MELLON MACINTOSH USERS'
Groupr (CMU-MUQG), POB 661. 5115
Margaret Morrison St., Pittsburgh, PA
15213. Monthly newsletter and meetings.
Annual fee: $24. includes subscription.

APPLE 111 OWNERS & USERS GROUP INTER-
NATIONAL, H. Joseph Dobrowolski, PSC
Box 1000, Langley AFB, VA 23665. Month-
ly newsletter. public-domain software
library. Annual dues: $5

OsBORNE Users CLuB HoustoN (OUCH).
POB 500343, Houston, TX 77250-0343;
Dan Barry. (713) 688-8149. Monthly meet-
ings, public-domain library, RCP/M and

| BBSat(713) 488-5619. Affiliated with FOG.

Send SASE.

' NEC/ApricoT CLuBs, Debra Danny and

Alex Danny, 15227 Russell Ave.. White
Rock, British Columbia V4B 5C3. Canada
(604) 536-0266. Separate groups for NEC
APC and PC-8201A users and for Apricot
users. Newsletters, meetings.

THE APPLE CRACKERS (TAC) APPLE CLUB,
RFD 2. Box 106. Lake City. MN 55041. No
meetings; communication by mail and up-
coming BBS. Disk produced each month
with public-domain programs. Dues: $4 a
month; $44 annually.

PROBLEM SOLVERS UNANIMOUS (PSU) IN-
TERNATIONAL, Joe and Ann Reid, POB
3244, Scottsdale. AZ 85257. Group for
users of the Victor 9000 and Sirius I; news-
letter. public-domain software.

KINGS BYTE COMPUTER CLUB INC., Morty
Libowitz. (718) 763-4233. For users of all
types of computers. Monthly meetings in
Brooklyn, NY. demonstrations, 24-hour
BBS at (718} 837-2881

TwiIN CITY EXPRESS, James Meehan Jr. Box
M. Mendota. MN 55150. 24-hour Com-
modore BBS at (612) 778-0506 for infor-
mation and message bases; a second line
at 778-0594 for downloads.

STANFORD MACINTOSH Users GRoup
{SMUQ), 205 Tresidder Union. POB 6805.
Stanford, CA 94305. Meetings. demonstra-
tions. newsletter, public-domain software.

IBM PCjr REpORT, PCjr Club, POB 95067
Schaumburg, IL 60195. Bimonthly: month-
ly in 1986. Annual subscription: $20.

MADISON AREA ATARI USERS GROUP
(MAAUG), POB 56191, Madison, WI|
53705. Monthly meetings, newsletter,
group purchases, SIGs, public-domain
software library.

NORTHERN ILLINOIS NEC USeErs GRouUP
(NINECUG), 5501 South Kenwood Ave.
Chicago. IL 60637. For NEC PC-8000,
PC-8800. and APC users. Monthly
meetings. newsletter.

ALAMO PC ORGANIZATION (APCO) INC.
POB 16433, San Antonio. TX 78216. For
users of the IBM PC and compatibles.
Monthly meetings, 24-hour BBS at (512)
340-7634, newsletter. Annual dues: $20

LIST (LONG ISLAND SINCLAIR/TIMEX)
GRroup, POB 438, Centerport. NY 11721
0438 Monthly newsletter and meetings,
library of member-generated software.
Annual dues: $15.

SouTHWEST PC Users Grour (SWPCUG).
Bill Barker, Suite 308. 806 East Abram.
Arlington, TX 76010, (817} 261-7120.
Monthly meetings. newsletter. and disk,
BBS. Annual dues: $30.

INTEGRATED SOFTWARE FEDERAL USER'S
Group {ISFUG), Richard Campbell Room
446-4, 300 13th St. SW, Washington. DC
20239. Primarily a Federal employee~
oriented group; others welcome. Newslet-
ter, weekly open meetings. SIGs, BBS at
{301) 948-5718.

ARK-LATEX COMMODORE USERS EXCHANGE
(CUE). POB 6473, Texarkana. ARTX
75503. Monthly meetings and newsletter
SIGs. public-domain software library, BBS
forthcoming. @

CLUBS AND NEWSLETTERS is an
acknowledgment of new clubs and newsletters
received at BYTE. Please allow at least four
months for your club's mention to appear. Send '

information to BYTE. Clubs and Newsletters,
POB 372. Hancock. NH 03449,
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The future . .. a little sooner than you expected’™

The Panasonic Exec. Partner. What makes it an execu-
tive? The 7.16 MHz 8086-2 microprocessor for high-speed
processing. So you can do more in less time.

What makes it your partner? Like all ambitious achievers
the Panasonic Exec. Partner gets along with others. Namely,
IBM hardware and software.

You'll also accomplish more with the new high-resolution
plasma display. It lasts four times longer, offers clearer defini-
tion and is easier to read than an ordinary screen.

The Exec. Partner’s built-in dual mode printer will help

ACHIEVE THE POWER
AND SPEED OF TOMORROW’S
TECHNOLOGY. TODAY.

INTRODUCING
THE EXEC. PARTNER"FROM
PANASONIC.

you make a good impression. From silent. draft-quality mode
to correspondence quality.

The 256K internal memory has built-in expandability to
640K. So the Exec. Partner will run the most sophisticated
data base management programs. And its expansion slot
allows you to fulfill the needs of specific applications like
telecommunications and Local Area Networks.

Tomorrow's technology H
for today's executives. The Panasonlc
new Panasonic Exec. Partner. [ndustrial Company

Get a carrying case (model FXZC751) at no charge with any Exec. Partner purchased through 12/31/85. For the location

of your nearest participating dealer, call 1-800-PIC-8086.
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WHO NEEDS FLOPPY TAPE Il

Replace your floppy disk controller

The Everex EXCEL STREAM-20 Cassette Backup System b s s SORTRINSHOTE SN

AND floppy disk controller—no extra

L No extra expansion slot needed cost, no extra slot needed. Data is
automatically verified/corrected

H s im i mi and the tape is pre-formatted
L High Speed—up to 10MB in just 2 minutes el s g IS
minutes you waste to format and

No time-consuming pre-formatting verlfy with a floppy tape system. The
STREAM-20 includes the most

i advanced backup/restore software.
20M8 bOCKuP COpOCIfY The choice is simple—the Everex
eE s s y - EXCEL STREAM-20 Cassette backup
Same price as 10MB floppy tape systems system—High Performance backup
) at a floppy tape price. Visit your
N i ' A tha PC YT Aand AT local Everex Dealer today and ask
internal and em B-J B o A to see the STREAM-20 in action. For
the name of your nearest Everex
Dealer, please call 415-498-1114.
Address: 47777 Warm Springs Bivd.,
Fremont, CA 94539
1 TELEX: 5101000590 EVEREX
Backup time for 10MB S FAX: 415-651-0728
s s ; Dealer Hotline: (800) 821-0806

e Automatic formatting - i
~ Fie-by-File Restore from image Backup ; | In CA (800) 821-0807

— ——=FVEREX—

EXCEL STREAM-20 is a trademark of Everex Systems Inc. EVER for EXcelience
fnquiry 132




B-O-O-K R'E-V-I-E-W-S

COMPUTER CULTURE:
THE SCIENTIFIC,
INTELLECTUAL, AND
SOCIAL IMPACT

OF THE COMPUTER
Heinz R. Pagels, editor
New York Academy

of Sciences

New York: 1984

288 pages. $66

NUMERICAL METHODS §
FOR ENGINEERS
Steven C. Chapra and
Raymond P. Canale
McGraw-Hill

New York: 1985

570 pages, $34.95

UNDERSTANDING THE
APPLE lle :
Jim Sather

Quality Software
Chatsworth. CA: 1985
372 pages, $24.95

DIGITAL COMPUTER
FUNDAMENTALS
(6th edition)
Thomas C. Bartee
McGraw-Hill

New York: 1985

624 pages. $39.95

COMPUTER CULTURE:

THE SCIENTIFIC, INTELLECTUAL. AND SOCIAL
IMPACT OF THE COMPUTER

Reviewed by Kenneth W. Kerber

he effects of widespread applications of computer

technology may not be just a matter of more compli-
cated products, new banking practices, alterations in work
habits, or the many other ways that computers directly
affect daily life. In his introduction to Computer Culture: The
Scientific, Intellectual, and Social Impact of the Computer, editor
Heinz R. Pagels argues that the computer revolution is
causing important changes in our world view, but in such

ILLUSTRATED BY PAUL MOCK

a subtle manner that even
many intellectually aware
people are ignorant of the
changes. To highlight altera-
tions in our outlook on the
world that are a conse-
quence of the computer
revolution, Pagels orga-
nized a symposium on this
topic under the sponsor-
ship of The New York
Academy of Sciences. Com-
puter Culture is the product
. of that symposium.

The 29 contributors to
the book include some of
the best-known names in
the computer field. john
McCarthy, founder of two of
the most important aca-
demic centers of research
on artificial intelligence (Al),
contributes a paper on the
need for commonsense
abilities in some expert
systems. Pamela McCord-
uck, novelist and author of
Machines Who Think, analyzes
the economic. intellectual,
and social promise of the
fifth generation of com-
puters. Seymour Papert, de-
veloper of the Logo com-
. puter language, participates
in a panel discussion concerned with the impact of Al
research on our understanding of human thinking. And
Daniel Dennett, a philosopher who has argued that com-
puters can extend the range of our senses and our imagi-
nation, discusses the computer as a metaphor in under-
standing the human mind. The list goes on, but the point
is that Pagels succeeded in bringing together some of the
most important leaders of the computer revolution.

Computer Culture includes 18 relatively short papers and
two lengthy panel discussions. Many of the papers are fol-
lowed by transcripts of brief question-and-answer sessions
with the authors. References are included with most of
the papers.

{continued)
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COMPUTERBANC

BANC SAG

FREE Shipping on all softwore. Thousands of available
items — Call for complete pricing.

18M PC AT 18Mm PC .
sagse b T
QOMB Hord Drlvc e $1499
1.2 M8 f onltor J 2 dr. 256K
QMomt'grPPV 18M PC 20M8 Monttor, SER/PAR
s ::;’:‘D 10 meg 20 meg Quaatity ::‘51(0
4797469 " 197595 7o
DAlvEs DRIVES
N€C 1201 Hi Res Green . . . .99.00
IBM SOFTWARE 1260 Green . .70.00
SORCIM SUPERCALCIN . . 235.00 JCI215 (omposlte Color w/audio . 200.00
LOTUS 123 .. CALWL PRINCETON GAAPHICS HX-12 . . . 469.00
SYMPHONY . CALL Sﬂ-'IQ 5 .625.00
€NRBLE . . . . . CRLL oM N 179.00
ASHTON TRTG Framework 399.00 TRIRN 1Q1NPC. b, s 149.00
dBASE Il .. .289.00 420 &RG ............... 439.00
JBASE HI 399.00 4IS(RGB) ... ... ... ... .. . .489.00
MULTIMATE £269.00 PANA: ICDT-S101 Color . . . . . .179.00
MICROSOFT Multlplor\ .125.00 DT-H10310" HlQh Aes AGB . . 449.00
U.Jor 229.00 DT-DI300D 13" RAGB Color 279.00
*e ,,,,, 159.00 DT-M14014" AGB Color . . . 439.00
& GElLLen Oul:k:ode 139.00
€l PAO Comm Softwars JJ500 PRINTERS
tllord Perfect . . . S 5.0
MICROPAO WordStar favioo R AOTREN ] O jRe5.00
WordStar 2000 . 285.00 e .
SAMNA WOADI . . ... .. ... .. 279.00 pson S80Em
ALSO HAYDEN, MONOGMIM, 8P, Y-80 + i
MICROCORIM, NOHTON AND MORE i
FX-IOO +
LQ1500

AST Skx Pack Plus 64K 225.00
Advanta 429.00
H(UL& Mona Grophucs 316.00
(olor Cord 49.00
ORCHID Turbo 186 559.00
Pc Net Starter Kit : .. CAL
QUADAAM Quadboard O- K .. 198.00
TECHMARR Grophics Moster 476.00
STB Rio plus 64K 5 Function . 189.00
Alo Grande 3 fun:tlon for AT 289.00
Graghix + Il . 210.00
High Res 400 . 369.00

Chaffeur mono?rcphks NEW . 234.00
TALLGAASS W -
IRWIN TAPE DAIV

RODYNE 20MB DRIVE CALL
TEACSSB . . . . P 95.00
IBM 1.9MBFLOPPY . CALL
MOUSE SYSTEMS Mouse . 169.00
MICROSOFT Mouse 117.00
DISKETTES 2S DD 15.00
ALSO — PEASYST, PRRADISE
TECHMAR, EVEREX AND OTI‘GHS
MODEMS
ANCHOR €xpress 300/1200 . . . . £49.00
Volksmodem 1200 (S yr qur\tu) .169.95
HAYES 1200 ' 395.00
120 08 it . ..349.00
2400 CALL
Micromodem //, . 219.00
PROMETHEUS 1200 8LOW OUT
Promodem 12008 . PRICES
Promodem 1200R .. . . . 289.00
Promodem Mac Pac Kt . 329.00
MONITOAS

AMDENK 300A . 145.00
310A Hi-Aes Amber 155.00
COLOR 600 H!- RGS AGB 433.00

OKIDATAGH models . . .. .

PANASONIC1091. .. . .. g ... CALL
TOSHIBAP3S] w/troctor .. . . . .1279.00
STIH MIRONICS SG-10 . . .219.00
CITIEEN ... - wiploii'bam. b & ok . CALL
CANNON Loser Printer 2499.00
APPLE PRODUCTS
APPLIED ENGINEERING 64K 149.00
ASTMURI/O . ... ............. CALL
MICRO $CI A2 Drive lie 169.00
licddnvers & ikaady b e 139.00
APPLE Compatibie Drive 119.00
HABA Moc drive . . coo.. . CAWL
MAC Compatible 3% drive . 239.00
BEANOULLI SMB MACdrive .. . . . . CALL
MACINTOSH Harddrive . .. ... ... CALL
MACINTOSH Software Jozz .. .. .. CALL
MICROSOFT Macenhancer . .. . .175.00
Softcard It e T . .259.00
Muiti-plon //e & Mac 129.00
Basta(MAE) siag e o pose g8k ue 109.
ASCII XPAESS :ommur\kotlons) 69.00
THE DESK ORGANIZER (Mcu:) 133.00
APPLE MOUSEH . . . . .. 29.00
APPLEWORKS 215.00
HAYE€SMach ill Jovstltk 39.00
SYSTEM SAVEA Fon . . . . . . £69.00
VIDE€O 7 V-color 7 . ........105.00
V-colorllc (RGB) .. .... ... 105.00
Titoa Accelerator . rs 229.00
VID€EX Ultroterm . . .. . . . .169.00
APRICOAN (Lifetime Warranty)
Super Serial Imager .. .. .. ... 79.00
Graphics Interface . .. .. ... ... 69.00
80 Column/64K . . . 69.00
ExtendltodK ... .. ... 9.

- 59.00
DISKETTES APPLE/MAC . . .12.00/24.00
ORANGEMICRO .......CALL
WE SUPPORT THESE FINE SYSTEMS:

APPLE, IBM, COMPRQ, ITT,
AND MANY MORE

No Charge For Credit Cards

TELEX #550757/ ANSWER BACK—COMPUTERBANK UD

1

~ 8P

Orders

Only
800/332-BANC

QOUTSIDE CALIFORNIA

COMPUTERBANC

16783 Beach Blvd,, Huntington Beach, CA 92647
714/841-6160

Cash prces ndicated. AE products are v factory seoled packages. We % warantee all kems for 30 doys.

WRhin this period. defective merchandise returns must be occompanked by

MA number. Al other returns will

be subject £o o 10% restocking fee. For prepold orders. there will be o 3% shipping chorge: 5% for UPS Bive
Label; $5.00 minimum; ofl orders outside U.SR. ot 15% shipping, Colfornio residents add 6% soles tox

Prices subject to change withowt notice

UCopyright 1985 COMPUTERBANC. All Rights Reserved
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Many of the contributions to Computer Culture are
technical discussions of theoretical and research issues
in computer science. For example, Herbert Schorr
describes the field of experimental computer science. He
argues that, in the past, computer science was more like
engineering art than science. Computer design typically
consisted of a succession of ad hoc improvements without
the guidance of basic principles. In contrast, Schorr ad-
vocates testing hypotheses under controlled conditions;
for example, scientists might empirically analyze different
computer architectures to detect which is most efficient.
This type of research, he argues, would lead to the
discovery of basic principles that allow a systematic ap-
proach to computer design.

In another paper, Edward Feigenbaum raises questions
about Al research and knowledge engineering. How can
the computer facilitate the acquisition of knowledge so
that human expertise can be transferred to the symbolic
data structures of the computer? How is knowledge rep-
resented as data structures in the memory of the com-
puter? How can this knowledge be used to solve prob-
lems? Feigenbaum offers detailed examples of several ex-
pert systems to clarify these issues. Other technical papers
deal with methods of computer image synthesis, the
ultimate physical limits of computation, and the use of
computers in biological research. In general, these papers
describe the technical foundation of progress in computer
science and reveal the scientific impact of the computer.

SOCIAL IMPACT

Other contributors deal with the social effects of innova-
tions in computer science. Michael Dertouzos briefly
describes special-purpose computers hidden in appli-
ances, expert systems in education and recreation, and
advanced robots capable of sensing their environment,
as well as other developments. Dertouzos then provides
a balanced discussion of many purported negative effects
of such applications. For instance, he contrasts the idea
that computers encourage dehumanization by promoting
a narrow, technologically based way of thinking with the
notion that computerization offsets some of the dehuman-
izing trends brought on by the industrial revolution. Thus,
computers can be used to tailor goods and services to
the needs of individual consumers and may increase
human communication through computer networks.

In another paper, Alphonse Chapanis argues that auto-
mated systems will be accepted more readily in the work-
place if the pace of the job is determined by the individual
rather than by the computer, if concentration is required
in short bursts rather than continuously. if workers can take
rest pauses at will, and if the job as a whole is meaningful.

Other papers describe what computers can and cannot
do, how computers can be used to reorganize work, and
how computers can be better tailored to the needs of tech-
nologically unsophisticated users. In general, these articles
avoid technical descriptions in the interest of explicit

(continued)



Those who insist on C compiler performance
are very big on Mark Williams.

And the compiler is just part of our total C Programming System.

éﬁg%‘ These and other powertul
é’-&i utilities now included in the C

» Programming System:
@Q@ *» make: compiles only what's necessary
from multiple modules, a powerful pro-
gramming discipline
= diff: identifies differences between two files
= m4: macroprocessor expression editing
and substitution
= egrep: extended pattern search
> MicroEMACS: full screen editor with source

COMPILER FEATURES

* Runs under MS-DOS

* Full Kernighan & Ritchie C with recent
extensions including void and enum

* Register variables tor fast. compact code

* Full UNIX™ compatibility and complete
libraries

* Large and small memory models

= MS-DOS linker compatibility

= 8087 Support

* One-step compiling

« English error messages

* ROMable code

* Linker. assembler. archiver

= Extensive third party library support

csd € SOURCE DEBUGGER

* Debugs at € source level without assembly
language

* Separate cvaluation, source. program and
history windows

= Can execute any € expression

* Capabilities of a C interpreter, but runs in
real time

= Set trace points on any statement or variable

© 1985 Mark Williams Company
UNIX is a registered trademark of Bell Labs.
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Mark Williams’ C compiler has earned a place
in some very big companies for some very good reasons:
it proves the benchmarks right with the speed, code
density, consistent performance and expert support
required in professional development environments.

But a total development tool shouldn’t stop with
compiling. Or go on and on with extras that add up and up.

Only Mark Williams’ C Programming Systems
includes the csd C Source Debugger with true source
level debugging to speed your programming job.

And only Mark Williams' new 3.0 version incluules
utilities like “make” to make quick work of even the
largest projects.

From source code to final product, only one takes
you all the way: Mark Williams' C Programming System.
All for only $495. Ask about our 30-day money back
guarantee when you call
1-800-692-1700 to order today.* Mark

You'll be big on the total Williams
C Programming System from Company
1430 West Wrightwood

Mark Williams. too.

*In Dlinois call 312-472-6659.

Chicago, lllinois 60614
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EXPEGT
NOTHING
LESS!

GUARANTEED
| 100%
SOFTWARE
GCOMPATIBLE

The Match For Over 400
Software Programs . . .

Software loves us. in fact
Peachtree, Open Systems, Great
Piains™ Small Business Software
and many others recommend our
computer forms. We're compatible
with software programs big or small.
Together we get your job done.

We'll Match Your Special
Programming Needs with Custom
Designed Formats.

Forms designed to your exact
specifications. You can have extra
graphic touches, colors
perforations, parts, and much more.
Custom design and 100% software
compalibility are as easy as placing
a custom order. Call our Forms
Consultants . . . Toll Free for
assistance. 1-800-328-5727

10Q% Software Compatibility
Guaranteed. Expect Nothing Less

T _'4 -
FREE CATALOG and
COMPATIBILITY GUIDE

Request your FREE 32 page
catalog complete with a
software/forms Compatibility
Guide. Call Toll Free:
1-800-328-5727,Ex. 517

ﬁ in Minnesota 1-800-742-5685
D)) DELUXE

COMPUTER FORMS 7764

A DIVISION OF DELUXE CHECK PRINTERS INC
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BOOK REVIEWS

discussions of behavioral and psychological effects of
computer applications.

ARTIFICIAL INTELLIGENCE

Approximately one-fourth of Computer Culture (four papers
and one panel discussion) deals specifically with artificial
intelligence. The panel discussion on the impact of Al
research is the most thought-provoking contribution in the
book. As you might expect, this discussion is not so con-
cise as an article dealing with the same topic, but the inter-
action among the panel members is intriguing. The panel
consists of two philosophers (Hubert Dreyfus and John

Searle) and three computer scientists {John McCarthy.
| Marvin Minsky, and Seymour Papert). Much of the discus-
| sion is spent identifying important questions about Al.
| Each panelist has a distinct viewpoint. resulting in a diver-
sity of questions. Among these, however, two issues are
of overriding concern: Can machines think? If they can,
is machine thinking the same as human thinking?

The panelists seem to agree that computers can be used
to study thinking, if for no other reason than to provide
a contrast with human thought processes. On the other
hand. the suggestion that appropriately programmed com-
puters could duplicate human thought processes is much
| more controversial.
| Aside from the philosophical issues, Papert makes a very
important point when he argues that it is dangerous to
reassure people that machines will never be able to
challenge the intellectual capabilities of human beings. If
people are lulled into a sense of security about machine
capabilities, they will be ill prepared to deal with situa-
tions in which machines become better than people at
doing specific jobs, he says. Whether or not the machines
are described as thinking in these situations, the social
and psychological issues raised by machine capabilities
demand attention.

INTELLECTUAL IMPACT

According to Pagels, the main purpose of Computer Culture
is to highlight important changes in our world view caused
by the computer revolution. So what are these changes?
In general, most of the contributions to Computer Culture
provide only the raw materials for readers to draw their
own conclusions. A notable exception is the last paper.
by Daniel Dennett. Dennett draws an analogy between the
public reaction that greeted Darwin's theory of evolution
and current reactions to computers. While the public
reacted strongly to Darwin's theory Dennett argues, its
importance was widely misperceived. People recognized
that the theory was a threat to their peace of mind, but
in trying to deal with the anxiety. they stressed trivial impli-
cations of the theory Dwelling on issues such as the pos-
sibility of hairy apes in the family tree, many people failed
to see that Darwin’'s theory changed our world view. Al-
though Dennett is not explicit on this point, Darwin's
| theory challenged the idea of dualism and was perceived
(continued)
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Now the biggest name
in C compilers comes in a size
everybody can afiord.

Lets C.

Introducing Mark Williams’ $75 C compiler. Want to explore C programming for the first time? Or just
on your own time? Now you can do it in a big way without spending that way. With Let’s C.

This is no little beginner’s model. Lets C is a powerful programming tool, packed with all the
essentials of the famous Mark Williams C Programming System. The one chosen by Intel, DEC, Wang

and thousands of professional programmers. The one that wins the
Mark Williams Let's C : ) :
e For the IBM-PC and benchmarks and the reviewers' praise:
MS-DOS | “(This compiler) bas the most professional feel of any package we tested...”—BYTE
* ::;:sctg':l?::l‘acb(;g: plus “Of all the compilers reviewed, ( it) would be my first choice for product
* Full Kernighan & Ritchie C development.”—David Wilson, PC WORLD
and extensions | And now for more big news. Get our revolutionary csd C Source
® Full UNIX™ compatibility Deb for just $75. t
and complete libraries Use this ¢ i T cbugger 101 jus! , t00.
¢ Small memory model s€ this coupon or charge by calling toil-Iree: You can breeze throu
e Many powerful utilities 1-800-MWC-1700. In 111. call 312-472-6659. deb ine 4t the C gh .
ir{c}udin’g linker, e e ol = uggu. lg. e C source
assembler, archiver, cc | Mark Williams Let’s C | level ignoring clunky
g:e“:i‘fp“g’mp"'“g‘ €arep, | $75 | assembler code.
* MicroEMACS full screen | Please send me: | Affordable, powerful,
editor with source copices of Lets Cand copics of csd (C Source Debugger) ggab illiams
* Supported by dozens of | at $75 cach. (1. residents add 7% sales tax.) : I dd?u : le. M.ark W
third party libraries I [Jcheck [JMoney Order [ Visa, MasterCard or | Lets C is the blg name C
® Upgradeable to C | Amcrican Express c()mpiler at a price you can
Programming System for 1 |
large scale applications | Name - = | handle. Get your hands on
development I it now.
Let's C Benchmark Done on | adaress -
an [BM-PC/XT, no 8087. | . i » l
Program: Floating Point | ¢ Sl Zip I Mark
from BYTE, August, 1983. ) . | illi
Exec Time in Seconds { e e e i | Williams
Lets C 134.20 [ Company
MS 3.0 347.45 | signature : — 1430 West Wrightwood
[ VR — | Chicago. llinois 60614 inquiry 206

© 1985 Mark Williams UNIX is a trademark of Bell Labs.
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94895

*UPTA 96/S $995 WITH RS-232C

DIALUP

ASYNC

~- MODEM
\

UPTA 96/S
STANDALONE

STANDARD PTA%Y" FEATURES:

* Uses ‘AT’ Commands

* CRC-16 Error Detection and Correction
* AUTODIAL/AUTOANSWER
* Fits IBM PC, XT, AT & Compatibles 4

* Program Selectable for 9600, 7200,
and 4800 BAUD

* Operates with standard asynchronous

communications programs
UPTA 96 INTEGRAL

9%
70 ORDER YOUR 'P™»™ ) cONTACT YOUR LOCAL DEALER
OR CALL US DIRECT AT (703) 620-3900

ALL ORDERS PREPAID OR C.0.D. PLEASE ADD $12.50 SHIPPING & HANDLING PER MODEM.
VA. RESIDENTS ADD 4% SALES TAX. MAJOR CREDIT CARDS ACCEPTED

Electronic Vaults, Inc.
o 12347-E Sunrise Valley Drive * Reston, Virginia 22091 « m

Express Computer Presents:

- DISKETTE SALE

You CAN buy quality diskettes at low PRICES
including a LIFETIME WARRANTY.

SS DD .81
DS DD .90

minimum quantity
of 50 diskettes

Includes: TO ORDER

* Box CALL TOLL FREE:

* Labels 800-437-5200
* Envelope ask for operator 213

® 100% Error Free
® Lifetime Guarantee

MD. residents call:
1-800-638-8890

(24 hours a day)

LIFETIME Dealer Inquiries Invited
WARRANTY! ——
Send defective diskette back and we’ll replace it L]

{if there is a defect in original material and workmanship).

C.0.D. and prepaid orders accepted *.

EXPRESS COMPUTER

1101 Valley Glen Rd.
Elkins Park, PA 19117
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as robbing human beings of their souls. In a similar man-
ner, Dennett argues, many people are ill at ease regard-
ing the notion of Al but disguise their anxiety by making
jokes about marrying a robot or having their memory
tapes erased. The anxiety is a reaction to another change
in our world view.

Are such changes in our self-image detrimental? Den
nett believes that progress in Al research will increase
rather than diminish our appreciation of the wonder and
complexity of the human mind. Of course, the reader may
not agree with this idea. and the nicest feature of Con
puter Culture is that it provides a wealth of material for
generating alternative viewpoints

Computer Culture is a wide-ranging collection of thoughtful
papers by participants in the computer revolution. The
papers are not cohesive, but this may be too much to ex-
pect from a volume with 29 contributors. Topics in the
book shift constantly, challenging the reader to formulate
a personal viewpoint regarding the impact of computers
This challenge. if accepted, can make Computer Culture a
valuable reading experience.

Given that values are important to an understanding of
rhe impact of computers, perhaps the most serious
criticism of Computer Culture is that the majority of the con
tributors appear to be technological optimists. The authors
are too inclined to see computer applications as inherently
good without recognizing potentially negative conse-
quences of the new technology. This is certainly not true
of all the contributors. However the balance is tipped
clearly in favor of positive conclusions regarding the im-
pact of computers. This discussion needs to be brought
to a wider audience. As Pagels points out in his introduc-
tion, "A technological revolution is too important to be
left to the technologists

Kenneth W. Kerber is a psychologist who conducts research on organiza-
tional behavior. He works at Data General Corporation in Westboro.
Massachusetts. He can be reached at 240 Central St., Auburn. MA
01501

NUMERICAL METHODS FOR ENGINEERS
Reviewed by Michael O'Neill

Don‘t let the title mislead you: engineers use the same
numerical methods as mathematicians, physicists,
statisticians, or anyone else who performs involved
computations. Numerical Methods for Engineers is aimed at
engineering students. but the methods it discusses are of

general utility
Authors Steven C. Chapra and Raymond P Canale are
of the opinion that you can use personal computers to
implement standard numerical methods and greatly
increase the flexibility and usefulness of these methods.
They have oriented their book toward the sort of explor-
atory and interactive approach to problem solving that
(continued)



Integrated Analyzer,
Emulator, Programmer,
only $2995.

The UDL™ is four powerful
instruments ingeniously
boxed in one.

So why would you want to spend
$2995 on our development sys-
tem when you could buy some-
thing really expensive?

~ Tobegin with, the UDL—for
Universal Development Labora-
tory—turns almost any computer
into a powerful integrated work-
station for software and hardware
debugging of almost any target
MiCroprocessor.

Internal proprietary software
neatly integrates an advanced
48-channel bus state analyzer.
An 8/16-bit in-circuit emulator.
An EPROM programmer. And
an input stimulus generator.

When they see the UDL in
action for the first time and learn
the principal behind its design,
engineers ask, “why didn't any-
body think of that before?”
What can we say?
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The I? development system

One more thing. Our unique real:
time emulation technique gives
perfect transparency, yet allows

you to work with 36 different target

processor types without buying
special hardware adapters.

In sum, the UDL lets you do the
work of a $30,000 |2 development
system for less than the cost of
the usual personality module.
Even companies that already
own “boat-anchor” development
systems are buying UDLs by the
bundle as an economic way to
add P capability.

For complete details on the
UDL—or for a 10-day no obliga-
tion engineering evaluation pro-
gram—oplease call or write.

After all, it's not just any
development system.

The UDL runs under PC-DOS; MS-DOS? CP-M# 1SIS?
or RT-1I” Adapters available for Apple and VAX?

Universal Development Laboratory and UDL are

ks of Orion Instr PC-DOS, MS-DOS,
CP-M, 1515, RT-Il and VAX are registered trademarks
of iIBM, Microsoft, Digital Research, Intel and Digital
Corp i pecti

Instruments

702 Marshall St., 6th Floor
Redwood City, CA 94063
Tel. (415) 361-8883

Telex 530942

(800) 245-8500

[Callorsendfor

| FREE directory of
: cross assemblers.

| Name
l Address
|

: Company
I Title
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CHIPS

All our chips are tested
and priced for quick
sale. Call us!
INTEL 8087, 80287
high speed coproc. _____
______From 8125
64K—256K
RAMCHIPS ___
_____Call for Market Price.
128K Piggy-back chips
for your AT
____Call for Market Price.

Micro Mart has financing
options available. Ask for
a Micro Mart Blue Chip
Credit Card, today.

COMPUTERS

AT&T Color and Mono Systems
in stock . Start at $1995
COMPUTER SPECIAL OF

THE MONTH Call for details! _

NETWORKING/
PROTOCOL
CONVERSION

SNA & BISYNC 3780, 5251
Mod 11 & 12, 3274, 3278
PC TURBO 186/187 board
128K, 8087 Serial Board
attached

_$875

_‘I“T
‘Iiil. !!!

TECHLAND Biue Lynx
Complete line __Call!
IRMA Complete line From $829

HARD DISCS

PEACHTREE TECHNOLOGIES
10 & 20 Meg. internal &
external _ _From $549
IRWIN/TANDBERG Tape
back-up systems__ From $495
SEAGATE Fast 10, 20. 75 Meg.
for PC & AT __From $495
SYSGEN Complete line

_ New Low Prices. Call!
BERNOULLI TECHNOLOGY
Hard disc Subsystems___ $2595
PRIAM Superfast 40 & 60
Meg. for AT

PRINTERS &
PLOTTERS

We have thousands in stock.
PRINTER SPECIAL OF THE
MONTH culi for details!
HOUSTON INSTRUMENTS
Plotters and Digitizers in stock _
DOT MATRIX
EPSON FXx85/185 NEW!
EPSON LX80/100, LQI500___
COMREX 420, Epson com
patible, 400cps $1695
OKIDATA 192 & 193, ML84
Pacemark 2410
OKIDATA Color printers,
completeline
TOSHIBA P-351 & 1340
__ New Low Prices!
TEXAS INSTRUMENTS 855
. From$729
LETTER QUALITY
NEC Spinwriters 2050, 3550,
8850 ____ New Low Prices!
COMREX CRIIE, CR 11l & CR
IvV_ Start at $369

Call!

We carry a full range of form
handling options.

©Copyright 1985

Micro Mart, Inc.

Technology Corporate Campus
3159 Campus Drive

Norcross, Georgia 30071

IBM is a registered trademark of
International Business Machines
Corporation.

Prices are subject to change
without notice and are similar,
but may vary at over 20 Micro
Mart Retail Stores.
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MULTIFUNCTION
BOARDS

We have a complete line of
Multifunction Boards compati-
ble with the Portable, XT/AT.
THE BOARD SPECIAL OF
THE MONTH __call for details!
SIX PAK 64-384K, multifunc. _
1/0 MINNIE 1/0 shortboard
for Portable & AT
_ New Low Price!
ADVANTAGE 128K-3Mb,
expansion for AT

QUADRAM QUADBOARD
Loaded, 384K $279
TECMAR CAPTAIN, 0-384K,
multifunc. 8175
TALLTREE JRAMU

New Low Price!

GRAPHIC
CARDS

PREVIEW Mono Graphics/
Hercules look-alike $269
HERCULES Mono & Color
Graphics cards_ New Low Prices!
TECMAR Graphics Master,
HiRes Color & Mono supports
Lotus____ $449
QUADRAM Quadcolor | & 1

color cards

PARADISE Mutti-display

or modular graphics
cards From $199

* STB Chauffeur &

Colorific __$289 & $189
SIGMA Color 400 for

1 PGS SR-12 New Low Price!
- FLOPPY DISK
DRIVES

1/2 HEIGHT Disk
Drives from Shugart,
Mitsubishi & TEAC.

PC, XT & AT Compatibie
S FromSlI5

TANDON T™ 100-2
DD/DS, 360K

New low, low price!
SPECIAL! Two 172
Height Drives, Y
cables & brackets __$219

MISCELLANEOUS

MAXELL Diskettes in a
FREE flip N’ file box $25
DYSAN Diskettes at
the lowest price in the
SA________Cat
MOUSE SYSTEMS
PC Mouse, optical
wihsoft ware $139
MICROSOFT Mouse
bus or serial mechanical
KEYTRONICS 5151 &
5152 keyboards
__ From $149
KENSINGTON MICRO-
WARE MasterPiece_$99
CURTIS Accessories
Pedestals, cables, etc.
HAYES Mach 11 & Mach
111 Joysticks __ $39/845
QUADRAM Microfazer
print buffer 8-128K___
________ From$129
TRIPPELITE 1SOBAR
surge protectors, 4 & 8
plug From $49




MICRO MUSIC New
synthesizer system for
PC, incl. keyboard &
digitizer_______ $1895
POLAROID Ppalctte 51195
PTI Back-up power
supplies_New Low Prices!

SOFTWARE

SOFTWARE SPECIAL
OF THE MONTH. can
fordetails! ___
ACCOUNTING
SORCIM/IUS complete
line including Windows
From $289/each
SPREADSHEETS &
INTEGRATED PACKAGES
MICROSOFT MultiPian,
w/templates
SORCIM SuperCalc 3.
vers. 2.0_New Low Price!

ENHANCEMENTS &
UTILITIES

FOX & GELLER com-
plete line for dBase /I,
Rbase 4000 ____
NORTON utilities 3.0__
S S— | )]
ROSESOFT ProKey 3.0.
889
CENTRAL POINT |
SOFTWARE cCopy 11
PC. $35
SOFTSTYLE Set FX +
and Printworks, printer
control _ —
SIDEWAYS 1nv crli
printout __ 835
BORLAND sidcKick and
SuperKey___ From $40
COMPILERS &
LANGUAGE TOOLS
LATTICE c-Compilers _

___ s$29
MICROSOFT Complcie

line

BORLAND Turbo Pascal,
Turbo Toolbox & more.
From $35/each

GRAPHICS
Z-SOFT PC Paintbrush, mouse

graphics. $95
DECISION RESOURCES
ChartMaster._ Latest version $239
MICROPRO ChartStar
MICROSOFT Chart
COMMUNICATIONS
MICROSTUF Crosstalk XVI.
Latest version $99
HAYES Smartcom I1 $85
WORD PROCESSORS
MULTIMATE wispelling checker
& tutorial New Low Price!
SAMNMNA + .
MICROSOFT word. New
version New Low Price!
LIFETREE Volkswriter Deluxe __
$169
SSI WordPerfect, version 4.0 _
$269
MICROPRO wordStar Profes-
sional series____New Low Price!
OFFICE & PROJECT
PLANNING
HARVARD Total Project
Manager __$299
SORCIM/IUS Super Project ___
MICROSOFT Project___$175
DATA BASE MANAGERS
Call for unadvertised Data
Base Managers.
MICRORIM 4000 or 5000,
Report Writer & Clout ==
__ New Low Price!
WARNER SOFTWARE The
Desk Organizer $145
MICROSTUF infoscope __$149

MODEMS

HAYES Smartmodem 300,
1200, 1200B & 2400. We have

$169

9 the best stock in the USA _Call!

VEN-TEL 1200 Baud Half Card
w/Crosstalk _$399
POPCOM int. & ext. wivoice
& data
MONITORS AND
(RT'S

PGS Max 12 (E) amber. HX12,
HX12 (E), & SR-12 New Low Prices!

i QUADRAM Quadchrome, 690

dot RGB $429
AMDEK cColor 300, 500, 600,

700,710,725
AMDEK 300A/300G/310A
 S129/8119/8165
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WELCOME

TO THE WORLD
OF MICRO MART.

A world of friendly micro-
computer experts. And your window
to the world of computer products,
information, service and support.
Or just good microcomputer advice.

Micro Mart presents the latest and
best-selling PC products at some
world-beating prices. And with our
15 million dollar inventory on-line 3 "
to our IBM mainframe, we quickly -
know what’s in stock. And how to get it to you fast.

You'll find Micro Mart Service to be world class,
too. Highly trained technicians repair and replace
any product we sell. On-site, depot and customized
Micro Mart Service can fit your business needs. No
question. But if you have any questions about any
aspect of microcomputers, Micro Mart will give
you the answers.

So for all your PC needs, call on the people
at Micro Mart. They make all the difference in
the world. ‘““We're America’s PC Specialists.’

l-aoo-24|-8|49;:j";
(404) 449-8089.
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SOLVE PROGRAMMING PROBLEMS
THE WAY YOU THINK.

PURE AND SYMBOL.

APLXxPLUS® PC
IS THE ANSWER.

The shortest distance between
two points is a straight line. But
unfortunately, that’s not the case in
programming. _

Most languages require you to go
through an enormous number of
steps before an idea becomes reality.

That’s why the APL*PLUS PC
System is such a dramatic and ex-
citing software tool for serious PC
programmers and application
developers.

Instead of requiring you to
learn—and write—long-winded and
complicated programs, APL is
based on your instinctive ability to
deal in symbols. And once you

begin using APL’s quick notations,
you’ll find it the ideal programming
environment for all your applica-
tion needs.

The incredible shortcuts you get
with APL will let you spend less
time on drudgery, and more time
creating. Intricate calculations and
modeling on PC’s are a snap.

And only with APL*PLUS PC
do you get:

* full-screen editing

¢ a built-in terminal emulator
® communications

® graphics primitives

* and report formatting.

Plus concise notation for
programs like sorting, matrix
inversions, string searching,

Vi smidaav @

[isma-1av @ |

and more. And the complete package
price is just $595 with major credit
cards accepted.

Act now, and we’ll send you a
free Convincer Kit. Contact your
local dealer, or call 800-592-0050
(in Maryland, call 301-984-5123) to
order your system, or for more in-
formation about our other
APL*PLUS products—from our
UNIX™ version to the
new streamlined Pocket APL™

Or write STSC, Inc., 2115 East
Jefferson St., Rockville, MD
20852.

You’ll see how symbol
PLUS*WARE products are
to use, the very first time
you use them.

Problem-solving at the speed of ought.T "

APL » PLUS PC System requires 192K. A soft character set can be used for computers with |IBM compatible graphics board. A character generator ROM or
software is inctuded for the IBM PC or selected compatibles.

A Contet Company
ATAT Bell Laboratories.
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PLUS * WARE and Pocket APL are trademarks of STSC, Inc. APL # PLUS iIs a registered service mark and trademark of STSC, Inc. UNIX is a trademark of
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personal computers facilitate.

Numerical Methods is well structured into six major sec-
tions: introduction and error analysis, finding the roots of
equations. solution of linear equation systems, curve fit-
ting (least-squares and interpolative), numerical integra-
tion, and solution of ordinary differential equations. Each
section includes mathematical background, a summary of
important formulas, and a list of references to more
advanced methods. The main text is profusely illlustrated
with examples, and each section devotes a chapter to engi-
neering case studies. Many of these case studies are
elementary, so anyone interested in numerical analysis
should be able to follow them.

Chapra and Canale provide a particularly good treat-
ment of error analysis, both in the abstract and as applied
to specific methods. The authors describe occasions when
errors cannot be ignored. and they suggest remedies.

‘The purpose of computing is insight. not numbers.” So-

reads the epigraph of a classic work on numerical analysis,
Numerical Methods for Scientists and Engineers by R. W. Hamming
{New York: McGraw-Hill, 1962) The insight to numbers
ratio is critically dependent on the choice of method. This
is the area of numerical programming where personal
computers offer the greatest advantage over standard
mainframe batch-processing computing styles. Chapra and
Canale devote much of their text to demonstrating that
convenient, interactive computers (particularly those
machines that have graphics capabilities) can aid the pro-
cess of exploring a problem and choosing a proper
method for solving it.

CHOICE OF METHODS

It is in the area of appropriate choice of method that
Numerical Methods for Engineers really stands out. The chapters
on curve fitting include discussions of when least-squares
fitting is preferable to interpolation (or vice versa) and
what the statistical conditions are that justify the use of

least-squares techniques. The authors point out. by means |

of several examples, how an inappropriate choice of
method can lead to “gospel in, garbage out”” They also
emphasize that insight into numerical methods is neces-
sary even if you are using canned routines, for it is you
who must decide whether a method will produce mean-
ingful results: the program cannot.

Although Chapra and Canale present the derivation and
use of numerical methods well, their explanation of these
methods in algorithmic form is somewhat weak. Most of
the methods they discuss are accompanied by an algo-
rithm description or a detailed flowchart The descriptions
are too sketchy to be of much use. and flowcharts are in-
ferior to pseudocode for programming purposes. The
authors give no-frills FORTRAN and BASIC versions of
several of the simpler methods. | have run about half of
the BASIC programs (with a few compatibility modifica-
tions); they work as advertised, but they seem to have
been written rather sloppily. For instance. both the BASIC

(continued)

i IPost Office Box 10430, Marina del Rey, CA 90295

TOTALCONTROL
with LMI FORTH™

| —
! For Programming Professionals:

an expanding family of

‘compatible, high-performance,
'Forth-83 Standard compilers |
 for microcomputers |

For Development: i

Interactive Forth-83 Interpreter/Compilers ’
& 16-bit and 32-bit implementations |
® Full screen editor and assembler |
¢ Uses standard operating system files
e 400 page manual written in plain English |
| & Options include software floating point, arithmetic |
coprocessor support, symbolic debugger, native code
compilers, and graphics support

|

For Applications: Forth-83 Metacompiler
s Unique tabte-driven multi-pass Forth compiler
s Compiles compact ROMable or disk-based applications
¢ Excellent error handling .

® Produces headerless code, compiles from intermediate
states, and performs conditional compilation
Cross-compiles to 8080, Z-80, 8086, 68000, and 6502

s No license fee or royalty for compiled applications !

Support Services for registered users:
® Technical Assistance Hotline

® Periodic newsletters and low-cost updates |
e Bulletin Board System i

Call or write for detailed product information |
and prices. Consulting and Educational Services
available by special arrangement.

.Laboratory Microsystems Incorporated

Phone credit card orders to: (213) 306-7412

Overseas Distributors.

Germany: Forth-Systeme Angelika Flesch, D-7820 Titisee-Neustadt
UK: System Science Ltd.. London EC1A 9JX

France: Micro-Sigma S.A.R.L., 75008 Paris

Japan: Southern Pacific Ltd., Yokohama 220

Australia: Wave-onic Associates, 6107 Wilson, W.A.
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ALL SALES SUBJECT TO THE TERMS OF OUR 90 DAY LIMITED WARRANTY. FREE COPY UPON REQUEST.

64K S100 STATIC RAM
$1199¢

LOW POWER!
150 NS ADD $10

BLANK PC BOARD
WITH DOCUMENTATION

- 2

cur!

$49.95 FEATURES: PRICE
SUPPORT ICs + CAPS  + Uses new 2K x 8 (TMM 2016 or HM 6116) RAMs.
$17.50 +« Fully supports IEEE 696 24 BIT Extended
. Addressing.
« 64K draws only approximately 500 MA.
FULL s$?4c'5(()ET SET « 200 NS RAMs are standard. ({TOSHIBA makes

TMM 20168 as fast as 100 NS. FOR YOUR HIGH
SPEED APPLICATIONS.)
* SUPPORTS PHANTOM (BOTH LOWER 32K
AND ENTIRE BOARD)
2716 EPROMs may be installed in any of top 48K.
Any of the top 8K (E000 H AND ABOVE) may
be disabled to provide windows to eliminate
any possible conflicts with your system monitor,
disk controller, elc.
Perfect for small systems since BOTH RAM and
EPROM may co-exist on the same board.
BOARD may be partially populated as 56K.

FULLY SUPPORTS THE
NEW IEEE 696 S100
STANDARD
(AS PROPOSED)

FOR 56K KIT $105

ASSEMBLED AND .
TESTED ADD $50 .

. 4

r*‘:(
b -
iy

256K S-100 SOLID STATE DISK SIMULATOR!
WE CALL THIS BOARD THE "LIGHT-SPEED-100" BECAUSE IT OFFERS
AN ASTOUNDING INCREASE IN YOUR COMPUTER'S PERFORMANCE
WHEN COMPARED TO A MECHANICAL FLOPPY DISK DRIVE.

. %

i
it

.

BLANK PCB
(WITH CP M* 22
PATCHES AND INSTALL
PROGRAM ON DISKETTE)

56995

(8203-71 INTEL 523.5

35§

DRAMS.
- & *
&
F
| Selectable 1/0 Ports.
. N State Disk Storage.
The L.$-100 provides an increase in
up 1o 3 times as mucn for similar

FEATURES:
PRICE CUT! + 256K on board, using + 5V 64K
= T hE N Uses new Intel 8203-1 LS| Memory
Controller
Requires only 4 Dip Switch
%o Runs on 8080 or Z80 S100 machines.
BT + Up to 8 LS-100 boards can be run
£ i “ " % together for 2 Meg. of On Line Solid
* N s Provisions for Battery back-up
Software to mate the LS-100 to your
CP/M* 2.2 DOS Is supplied.
speed of up to 7 to 10 times on Disk
Intensive Software.
Compare our price! You could pay
boards.
(FULL 256K KIT)
(ADD $50 FOR A&T)

F

»

*

* %

+

*

P

THE NEW ZRT-80
CRT TERMINAL BOARD!

A LOW COST Z-80 BASED SINGLE BOARD THAT ONLY NEEDS AN
ASC!I KEYBOARD. POWER SUPPLY, AND VIDEO MONITOR TO MAKE A
COMPLETE CRT TERMINAL. USE AS A COMPUTER CONSOLE. OR
WITHA MODEM FOR USE WITHANY OF THE PHONE-LINE COMPUTER
SERVICES, ; g
EATURES:

Uses a Z80A and 6845 CRT

Controller for powertut video

capabllities

RS$232 at 16 BAUD Rates from 75

to 19.200.

24 x BO standard format (60 Hz).

Optional formats from 24 x 80

(50 Hz) to 64 lines x 96 characters

(60 Hz).

3 additional 2K x 8 6116 RAMS,
Uses N.S. INS 8250 BAUD Rate
Gen. and USART combo IC

3 Terminal Emulation Modes which
are Dip Switch selectabte. These

inctude the LSI-ADM3A. the Heath 9
H-19. and the Beehive. 5
Composite or Spllt Video #ZRT-80

Any polarity of video or sync
Inverse Video Capability

Small Size. 6.5 x 9 inches

Upper & lower case with descenders.
7 x 9 Character Matrix,

Requires Par. ASCII keyboard

FOR 8 IN
SOURCE DISK
(CP/M COMPATIBLE)

ADD 810 J

(COMPLETE KIT, 2K VIDEO RAM)

BLANK PCB WITH 2716
CHAR. ROM. 2732 MON. ROM

$4995
SOURCE DISKETTE - ADD $10
SET OF 2 CRYSTALS - ADD §7.50

Digital Research Computers

P.O. BOX 461565 + GARLAND, TEXAS 75046 « (214) 225-2309

Call or write for a free catalog on Z-80 or 6809 Single Board
Computers. $S-50 Boards. and other S-100 products.

TERMS: Ado $3 00 postage Orders under $15 add 75¢ handling No C O D We accep!
Visa and MasterCharge Tex Res add5-1 8% Tax Foreign orders fexcept Canada, add
20% P & H Orders over $50 add 85€ for insurance
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and FORTRAN versions of the trapezoidal rule integrator
dimension an array that is never used. Chapra and Canale
have made available a disk (for the IBM PC or Apple )
that they claim provides “user-friendly"” versions of some
of the programs in the book. 1 have not seen this disk to
test it, but the examples they give in the book indicate
that the claim of user-friendliness is justified.

I would recommend Numerical Methods for Engineers to
anyone with a moderate background in mathematics and
programming who wishes to learn the rudiments of
numerical analysis.

Michael O'Neill (2227 Dwight Way #4. Berkeley, CA 94704) has
been programming computers for 20 years.

UNDERSTANDING THE APPLE lle
Reviewed by Rick Grehan

im Sather's earlier book, Understanding the Apple 11, was

a concentrated exploration of every nook and cranny in
Apple Il and 1+ computers. All of my Apple-fanatic friends
had a copy of that book on their shelves. | am certain that
they will be ordering copies of Sather’s latest, Understand-
ing the Apple lle

In his foreword. Steve Wozniak remarks that the book
“leaves no stone unturned in the search into the inner
workings of the Apple lle.” He is absolutely correct. This
book is a definitive work It is a careful dissection of the
Apple lle into its major functional components by some-
one with hardware authority and software know-how. This
book is full of useful schematics, figures, diagrams, tables,
and coding examples.

Sather begins with an overview of the lle, including block
diagrams and specifications. The next chapter is a discus-
sion of the Ile's bus structure. It also includes several useful
tables, the most important of which is the "Master Ad-
dress Decode Table” that contains the important system
input/output and memory bank-switching soft-switch
locations.

The author takes an exhaustive look at system timing
and video-scanning circuitry. He examines the rise and fall
of every system signal in excruciating detail; anyone inter-
ested in developing peripheral boards for the lle should
give this section particular attention.

The chapter on video generation builds on the brief
overview information presented in the chapter on video-
scanner timing. There is more how-to material here,
however. We are shown the intricacies of mixing text and
graphics, bank-switching graphics pages. and even which
bit patterns create which colors. A colorful insert provides
an elaborate timing diagram for various color combina-
tions in low-resolution and high-resolution modes. This
section is particularly useful to all Apple programmers
interested in graphics and animation.

The chapter on the 6502, the Apple lle's main processor,

(continued)



Powerful MS-DOS Software.

For the IBM™-PC, XT, AT & compatibles with MS-DOS/PC-DOS 2.0 or higher.

Only

UTAH

OBOL.

ALL NEW! We believe this is the fastest COBOL compiler on
any micro; for example, we have compiled 4500 statements
per minute on an IBM-AT. Utah COBOL. is based on ANSI-74
standards with powerful level 2 features, including compound
conditionals & full CALL CANCEL. Speed and simplicity are
certain to make it a favorite in the classroom as well as with

professional programmers. Package includes diskette, 165-page

manual, many examples & 16 complete COBOL source code
programs. $39.95.

COBOL Application Package, Book 1: $9.95.

UTAH

PASCAL.

Has many advanced features including: 14 digit precision,
BCD math (no round-off errors), floating point + 63 -64,
TRACE debugging, Arrays up to 8 dimensions, 64K strings,
External procedures & Dynamic Module loading. Package
includes diskette & 134-page mannual. $39.95.

99 Each

UTAH

PILOT.

Written by Prof. J. Starkweather, the language's creator,

Utah PILOT exceeds all PILOT-73 standards. And it has an
integrated full-screen text editor for easy program develop-
ment. Ideal for classroom instruction, business training & home
study. Package includes diskette, 129-page manual & 10 sample
programs. $39.95.

UTAH

EDIT.

A full-screen, video-display text editor designed specifically
for computer program text preparation. Completely user-
changable, it can be configured to almost any terminal & takes
only 12K disk space. Package includes diskette & 58-page
manual. $39.95.

UTAH BASIC™ $39.95
Package includes diskette & 239-page manual.

BIGPRINT ™ DISKETTE $19.95
Great for making signs. Requires 132-print position printer.

UTAH software requires 128K RAM (i.e,, 90K user RAM) an IBM-PC, XT, AT, PCjr, or compatible (16-bit) microcomputer with MS-DOS or PC-DOS Operating
System, Rev. 2.0 or higher. For 8-bit CP/M-80 systems, ask about our NEVADA Software Series.

MS is a trademark of Microsoft Corp. IBM is a registered trademark of International Business Machines, Corp. Utah COBOL, Utah BASIC, Utah PASCAL, Utah PILOT. Utah EDIT.
BIGPRINT, & Ellis Computing. Inc. are trademarks of Ellis Computing, inc. ©1985 Ellis Computing. Inc.

SATISFACTION GUARANTEED. If for any reason you're not
completely satisfied, just return the Utah package within 15 days—
in good condition, with the sealed diskette unopened—and we'll
refund your money. There's absolutely no risk to you, so why
wait?-order today.

Please send me these UTAH Software packages

(IBM-PC diskette):
[JCOoBOL [1BASIC [1EDIT
[] PASCAL [ PILOT [1BIGPRINT

Send me ___(how many) software packages: TOTAL $
Utah COBOL Application Book 1; BIGPRINT:
California residents add sales tax (6% or 6'2%)

HANDLING/SHIPPING: no shipping charge within U.S;
Overseas add $10 for first package, $5 each additional.

[] Check 1 VISA ] MasterCard

Checks mustbe [ — T~
in U.S. Dollars, | VISA @l
drawn on a U.S. bank. E— l—]

(Sorry, noC.O.D.s)

Enclosed: TOTAL $

Send my UTAH order to:

CARDNO. EXP: =

SIGNATURE

SHIP TO NAME

STREET.

CITY/STATE/ZIP.

COUNTRY

Order now from: ELLIS COMPUTING, INC.

3917 Noriega Street
San Francisco, CA 94122
‘ ' Phone (415) 753-0186
SINCE 1977
ELLIS COMPUTING . ..-.-a
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Inquiry 18

A POWERFUL, PRACTICAL COMPUTER

..... :

AT AN ECONOMICAL PRICE

ANI PC 2 with 8 Siot
BM XT Compatible
Mother Board, 256K,
2 360K Toshiba Dr.,
Mono or Color
Card PGS Max 12.

6322 MOJAVE DRIVE, SAN JOSE, CA 95120

PRINTERS ACCESSORIES
Brother HR 15 x L 339 Seagate Hard Disk
Brother HR 25 495  Sub Systems
Brother HR 35 725 10 Mega Byte 499
Brother Twinriter CALL 20 Mega Byte 699
Toshiba 1340 539  Irwine 10 MB
Toshiba 351 1125 Back Up Tape 499
Epson FX 185 499  Foppy Disk Controller 59
MONITORS Mcc:)gr(()jchrome Graphics P
PGS MAX 12 149 AST 6 pak with 384K 295
PGS HX 12 395 IBM Compatible
PGS SR 12 525 Keyboard 99
135 Watt Power Supply 99
Color Graphics Card 99
SR‘ Toshiba 360K
Floppy Drive 89

(213) 921-8689
14060 Gannet, Suite 1-103
Santa Fe Springs, CA 90670

IBM is a trademark of IBM Corp.

EPROM, EEPROM, PROM PROGRAMMER

EPROMS : 2516 THRU 2584, 2718 THRU 27513, 27C16 THRU 27C512, 68732 THRU 68766, 57C256
EEPROMS: 52B13, 52B23, 52B33, 28164, 2864A 48702

MICROS : 8741, B744, 8748(H), 8748(H). 8751, B755

PROMS - CY7C 281, 282, 291, 292

[ 1409 BASIC MODEL J NO  PERSONALITY MODULES, MENU  SELECTION,
ONBOARD 110/220V AC POWER SUPPLY, RS232C
INTERFACE, XON—XOFF, RTS, CTS, DTR, VERIFY PROGRAM AND BLANK COMMANDS, MANUAL
PROGRAMMING WITH LINE EDITING, ACCEPTS ASCI, INTEL, OR MOTOROLA FORMAT, USER FRIENDLY
MONITOR FOR [/0 DEBUGGING. FAST PROGRAMMING MODE: 27128 UNDER TWO MINUTES, LOW/HIGH
BYTE PROGRAMMING FOR 16 BIT BUS. EEPROM BYTE, BLOCK, OR CHIP ERASE, UP/DOWN LOAD
IN INTEL/MOTOROLA FORMAT, COMPLETE DOCUMENTATION INCLUDING CAD SCHEMATICS,
HIGH QUALITY AMP ZIFs

| 1409 KIT PRICING |

: 8K FIRMWARE, PCB, XFORMEF. . .
21 A + 874(X) FAMILY . . . . .
31 21 + 8751, 8755 + 2 PCB. . .
:11A + FULL SET OF PARTS . . .
22 21 + FULL SET OF PARTS

32 .31 + FULL SET OF PARTS .. .
. 12A ASSEMBLED AND TESTED . .

: 22 ASSEMBLED AND TESTED .

$125
.$150
.$200
.$250
.$300
_$400
$350
.$400

e .

| 1409C PACKAGED MODEL |

BUILT-IN EPROM ERASER, CONDUCTIVE FOAM

STAND  ALONE  EPROM  DUPLICATION
GANG PROGRAMMER EXPANSION PORT
PAD, ACTIVE SOCKET LED INDICATOR

I 1409C PRICING I

33 : 13A + EPROM DUPLICATION
34 : 33 + 8744, 8751, 8755

$650
.. $800

SOURCE CODE ON PC-DOS DISK . ..
SOFTWARE DRIVERS FOR MOST PCs .

$ 75
$ 35

CALIFORNIA RESIDENTS ADD 8% SALES TAX
ALL PRICES F.O0.B. SAN JOSE, CA
MASTERCARD AND VISA ACCEPTED

|B&C MICROSYSTEMS |

TEL: (408) 997-7685

TWX 4995363
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is not so much a discussion of the processor itself as it
is a description of how the processor works within the con-
text of the lle. Sather adds a section on the 65C02. a
CMOS (complementary metal-oxide semiconductor) ver-
sion of the 6502 with an extended instruction set that
Apple uses in the Ilc and has begun to use in the Ile. He
points out important differences between the two pro-
cessors and shares the results of extensive testing of
various versions of the 65C02. He even uncovers some
obscure code sequences that result in intermittent pro-
gram crashes if you use NCR or GTE versions of the chip.
which will be of interest to anyone considering upgrading
an Apple ll+ with a 65C02.

Chapter 5 alone is probably worth the price of the book.
Here, Sather describes the lle's memory-management sys-
tem. Not only does he delve into the realm of display
memory, but he describes those all-important soft
switches, key to unlocking the lle's full 128K bytes. You
will probably want to read and reread the discussions on
memory bank switching. Fortunately, Sather supplies us
with an abundance of practical examples complete with
source code and plenty of comments.

The chapter on the disk controller is not for the faint-
hearted, but it is certainly where the author earns his
medals. He gives jewel-cutter's scrutiny to the entire disk
input/output system. Simply put, everything you ever
wanted to know about the Apple lle's disk controller can
be found here. If it is too much for you, just turn to the
end of the chapter where Sather provides a more prac-
tical look at the disk system: a step-by-step project for in-
stalling a write-protect switch on an Apple Disk II disk
drive.

Sather leaves us with a few brief pointers on Apple lle
maintenance. Although this section constitutes light
reading compared to the rest of the book, the author at
least performs a helpful examination of the lle's read-only-
memory diagnostic routines, and he guides us through
trouble shooting some of the more common system
failures. Nothing elaborate, but it just might save you a
trip to the repair shop.

You should not get the idea that Understanding the Apple
Ile is merely a hardware technical manual. Sprinkled
throughout are "hardware/software applications,” short but
useful how-to notes that range from modifying the game
port for controlling two joysticks to a machine-language
program that "grabs” video data on its way to the display.
The author supplies plenty of programming examples
and demonstrations in BASIC as well as in machine lan-
guage.

If you are at all serious about using your Apple Ile, you
must get this book. If we had one book like this for every
computer the world threw at us, life would be so much
easier.

Rick Grehan is a BYTE technical editor. He can be reached at POB
372. Hancock, NH 03449,

(continted)
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Lotus
1-2-3

$309

dBase III FrameWork MultiMate
$369 $369 $249

Word
Perfect

$209

soﬁw Database Systems Graphics/Statistics Multifunction Boards Displays
are ALPHA DATA BASE :B%A&D :gsl :g; egxﬁ"‘,{ﬁgimn :ggg :mosxrggu 2 3123
: ! MANAGER il i NCETON HX-1
Word Processing Editors CLIPPER BPS BUSINESS AST 6 PAK PLUS (384K) $299 PRINCETON MAX-12E  $179
FANCY FONT $139  CLOUT V20 GRAPHICS $229 ORCHID BLOSSOM PRINCETON SR-12 $589
FINAL WORD $189 CONDOR 14 CHARTMASTER $229 O‘OK) $209 PRINCETON HX-12E $Calt
MICROSOFT WORD $229  CORNERSTONE CHARTSTAR $169 CHID BLOSSOM PRINCETON HX-9 $Cat
MULTIMATE $249  DBASE Il ENERGRAPHICS $199 384K 3269 QUADRAM
OFFICE WRITER/ DBASE I} EXECUVISION $259. ORCHID PC TURBO $699 ERCHROME $179
SPELLER $259 KNOWLEDGEMAN GEM DRAW $ 89 PERSYST TIME SPECTRUM TAXAN 122 AMBER $156
PFS: WRITE $ 95 PFS: FILE/PFS: GRAPHWRITER (0K) 20! TAXAN 420/440 $399/599
SAMNA WORD 1)) $259 REPORT COMBO 59 PERSYST TIME SPECTRUM ZENITH 124 AMBER $145
VOLKSWRITER POWERBASE MS CHART 159 384K $269 ZENITH 135 COLOR $Cat
DELUXE $159  QUICKCODE il OVERHEAD QUADBOARD (0K) $229
VOLKSWRITER QUICKREPORT EXPRESS 109 QUADBOARD (384K) $269 Modems
SCIENTIFIC $279 R BASE 4000 PC DRAW 249 TECMAR CAPTAIN AST REACH 1200 $389
THE WORD PLUS R BASE 5000 PC PAINTBRUSH 89 éma $189 HAYES 1200 $389
8 ASIS 105 REFLEX PC PAINT 79 TECMAR CAPTAIN . HAYES 12008 $365
WORD PERFECT $200  REVELATION PFS: GRAPH 95 é:mx& $269 HAYES 2400 $639
WORDSTAR 189 Ll SIGNMASTER 165 TECMAR JR CAPTAIN VENTEL 1200
WORDSTAR 2000 259 Languages/Utilities STATGRAPHICS 595 élzax $329 HALF CARD $369
WORDSTAR 2000+ 299  CONCURRENT DOS STATPAK-NWA 329 TECMARJR WAVE (64K) $243 |\ 0 o
WORDSTAR PRO $259  Cge C COMPILER STATPAC- TECMAR MAESTRO $429 S g p
XYWRITE 11+ $199  DIGITAL RESEARCH nsukgmcx sa:s TECMAR WAVE (84K)  $209 &lh%vsgags(x%n (Em‘gg
Spreadsheets/ pRCoMEILER., A #4%  Display Boards IOMEGA BERNOULL!
Integrated Packages LAYTICE C COMPILER Professional Development Evgggg GRAPHICS S Bo')‘(a 2 R 2595
ELECTRIC DESK $209  MICROSOFT C EXPERTEDGE Cal MERCULES GRAPHICS RNINGI0ANOMBITARE
ENABLE 359 COMPILER LIGHTYEAR $329 e D oo
FRAMEWORK $369  MS BASIC COMPILER MANAGEMENT EDGE  $159 usacun.ss COLOR TALLGARSS TG5025  $2845
JAZZ $398  MS FORTRAN SALES EDGE 159 ) $159 TELpC Al guc Ll
LOTUS 1-2-3 $309  NORTON UTILITIES THINK TANK 119 PARADISE MODULAR ¢ g 4
MULTIPLAN 135  TURBO PASCAL - GRAPH $275 T et A
OPEN ACCESS 359  XENIX Personal Finance PARADls N S
hT . DOLLARSAND © |1 pRMULTIDISPLAY CARD $295 2
SM 9 : ;
SPREADSHEET Project Management HOWARD TAX o T $429 P’é":‘;as./‘ Plotters e
AUDITOR $108  HARVARD PROJECT PREPARER 85 $195 DOUBLER $199 DIABLO $Cw
SUPERCALC 3 $179 MANAGER MANAGING YOUR SIGMA COLOR 400 BY oS I i aas o
SYMPHONY $429 H‘;:\SAJ:?:‘Y?‘TAA"LA e MONEY $119 STB CHAUFFER 289 EPSON FX-100+ 499
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RAPHIC!
OPEN SYSTEMS 369  SUPERPROJECT : TSENG ULTRAPAK-S  $349 OKIDATA $
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REAL WORLD $369 CURTIS SURGE ot QUME SPRINT 1155  $1569
STATE OF THE ART 3389 PROTECTORS CXI 3278/0 Pius o TOSHIBA P340
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GEM DESKTOP $45  SMARTCOMII 256K RAM SET : ORCHID PC NET
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Smartmodem
2400

LOWEST PRICE e e
GUARANTEE!  free:
We will match current Diskette A
nationally advertised Library |
prices on most products. Case U ¥
Call and compare. with your order 1'

1-800-2211260

In New York State call (718) 438-6057

TERMS:

Checks—allow 14 days to clear. Credit processing—add 3%. COD orders—cash,
M.O or certitied check—add $3.00. Shipping and handling UPS surface—aad $3.00
per item (UPS Blue $6.00 per item). NY State Residents—add applicable sales tax.
All prices subject to change.

—

-:] MON.-THURS. 9:00 AM-8:00 PM

Softline Corporation 7 ;
SUN. & FRI. 9:00AM-4:00 PM O Box 729, Brooklyn, N.Y. 11230

TELEX: 421047 ATLN Ul
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ONLYA NETWORK THIS MANAGEABLE

Are you in control of your data network? Or a slave toit?
Locked into hardware that limits your-options? Over-
burdened by maintenance? And trapped by multiple sys-
tems you can’t manage?

The Information Systems Network from AT&T lets you
take command. It’s the only data network that allows you to
integrate and manage your terminals, workstations, PCs,
minis and mainframes as a single corporate-wide data net-
work. It’s the only network you can completely control.

You’ve got the whole network in your hands. ISN’s
hierarchical star topology centralizes system administra-
tion and maintenance. The hub of the system is a fast-
switching Packet Controller. It’s linked to all data devices
and manages all network functions. So, if one device goes
down, the Packet Controller keeps your network running.

A System Control Console taps right into the Packet
Controller. From this terminal, you can manage the net-
work using simple English commands. You can add or move
equipment, monitor net work performance, track down
faults and take corrective action—without disrupting net-
work operations.

With a special password, you can perform maintenance

72 BYTE - OCTOBER 1985

functions from any asynchronous terminal in the system.
And you have the option of remote maintenance from one of
our service centers. ISN gives you multiple points of control.

You 've got plenty of flexibility. ISN links the devicesin
your network with twisted copper wire and fiber optics. It
uses our Premises Distribution System wiring scheme
which allows easy modular growth.

ISN is flexible and open to change. Start with as few as
50 devices and let it grow. ISN’s open architecture allows
you to easily add on new devices and new technologies as
they emerge. ISN can take things as they come.

Linking multiple Packet Controllers lets you expand
ISN to any size network. You can grow across one premise
or across the country. And no matter how large your net-
work gets, you choose the means of control—centralized or
distributed. With ISN you’re the boss.

You can bridge the communications gap. What hap-
pens to your PBX? PC networks? Data processing sys-
tems? And all that hardware from Big Blue? ISN gets them
all on speaking terms.

You can link ISN with the AT&T System 85 or AT&T
System 75 PBXs. Whatever you have—data processing



equipment and office automation equipment; isolated
Ethernets™ AT&T’s STARLAN PC Network and 3B Net;
smart and dumb—ISN gets it all working together. All
sharing the same resources. With you in total control.

And what about those IBM 3270s? ISN makes them
work even harder. Now your 3270 terminals can access
multiple IBM hosts. And low-cost dumb terminals can do
the same. Asynchronous and synchronous traffic can travel
through your network with the same speed and efficiency.

You can handle heavy traffic. ISN maintains a high
end-to-end transmission speed of 8.64 mbps, and a high
throughput rate even when traffic is at its peak.

Long messages or bursty transmissions—ISN’s been
engineered to handle it all. A unique centralized short bus
and perfect scheduling access method permit messages to
travel through the network almost instantaneously. And
arrive with their integrity intact. So there’s no waiting. No
bottlenecks. No retransmitting data.

You’'ve made the right connection. AT&T has a history
of solving complicated networking problems with
intelligent solutions. We know how to tie it all together.

And we know how to work with you. Our professional

LETS YOU BE MASTER OF YOUR UNI

JERSE.

sales and service people are with you every step of the
way—planning, designing and maintaining a network that
will meet your business needs today and tomorrow:

ISN reflects AT&T’s better approach to office automa-
tion. To learn why it’s the right choice for your business, call
your AT&T Information Systems Account Executive, or
1800247-1212.

©1985 AT« T Information Systems
Ethernet is a registered trademark of Xerox Corp.
IBM is a registered trademark of International Business Machines Corp.

ATl

The right choice.

W
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INTRODUCING THE :*estern ==
Newest Compatible in the Personal Computer
Market!!! By the OEM Manufacturer of the Most
Advanced IBM PC Compatible — The “Western

PC Turbo’

1
t‘\/
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o

Some Outstunding Features
of the "Western AT":
@ 6MHz or Optional 8MHz CPU
B Up to IMB RAM on the Mother Board
@ 16MB in System Protected Virtugl
Address Mode. ¥
B 8 /O Expansion Slots, ¢
@ On Board BatterygBatked Clock-Calendar
B Socket for 80287 Math Co-Processor
W 20/40MB Winchester Disk Memory
W 2 Sefial. | Parallel
B Optional 4 Serial. 1 Game Port
B 20-60MB Tape Streamer Back-Up

$2795.

Some Outstanding Features
of the "wWestern PC Turbo":™ $1 49 5.
@ Dual Clock Speed of 8MHz-4.77MHz Giving
65% Faster Operation.
@ Up to IMB RAM on the Mother Board.
Optional RAM Disk Software to Address
above 640K.
B 1 Serial. 1 Parallel Port on the Mother Board.
B Optional Clock Calendar and 1 Serial Port, 1
Parallel Port on Floppy Disk Controller.
W 10. 20. 40MB Internal Winchester Disk Capability.

[BM PC :s 4 regrstered trademark of IBM Corp.
Drstributors, Dealers & OEM Welcome

restern ——omputer
81 Warner Ave.. Warner Corporate Park. Suite B
Tustin, CA 92680
(714)544-4740 544-4743, 544-4746
TELEX 756731
AnswerBack' Western Comp

w

Inquiry 360 for End-Users.
Inquiry 361 for DEALERS ONLY.
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DIGITAL COMPUTER FUNDAMENTALS (6th edition)
Reviewed by John V. Olson

he first edition of Digital Computer Fundamentals was pub-

lished in 1960 when most computers were large
machines found in research institutions or university com-
puting centers. There were few small machines; mechani-
cal calculators were still in wide use with trained tech-
nicians or graduate students literally cranking out the data
in scientific labs. The current edition, the sixth and most
extensively revised, arrives at a time when computers are
a ubiquitous adjunct of our culture. A generation of pro-
fessionals in business and science have been overtaken
by the revolution; these machines are as familiar to our
children as radio and television were to us.

Digital Computer Fundamentals serves as an introduction to
digital computers for engineers and computer science
students in their second or third year of training. Because
of its breadth and clarity, it could also serve as a useful
reference for the manager or scientist who is old enough
to have missed formal training in computer design and
yet wants to keep up with technology and jargon. Author
Thomas C. Bartee covers the fundamental aspects of com-
puter architecture and logical design and also shows,
through simple examples, how logical design is imple-
mented in actual circuitry. The emphasis is on small
systems. with detailed discussions of such currently
popular microprocessors as the Intel 8088/8086 family
and the Motorola 68000.

Bartee begins with a discussion of the basic features of
digital computers and how they are programmed. He
defines the fundamental components of a computer that
he'll treat in the rest of the book: arithmetic and logic unit
(ALU), memory elements, control unit, and input/output
devices. He also discusses number systems, Boolean
algebra and its realization in electronic gates, and logic
design that includes shift registers and counters. Next the
author explains the component parts of the ALU memory,
and input/output devices. At the end of the book he covers
control circuitry, bus structures, and organization of a
digital machine.

The diagrams and figures are correct and easy to read.
perhaps a testament to the many editions this book has
undergone. Bartee includes copies of several common
spec sheets supplied by manufacturers of certain inte-
grated circuits. While this provides a sense of familiarity
with current design, their inclusion seems extraneous to
the material in the chapter. One example is the FPLA pro-
gram table in chapter 3. Only a few of these external docu-
ments are included, and they are often part of sections
flagged by the author as material that is not necessary
on a first reading.

The author's approach to design is especially good. For
example, in a chapter on the ALU. he begins with the con-
struction of simple adder circuits for binary numbers using
several arithmetic structures; he proceeds in a natural se-

(continued)



We sell the same diskette
that major software
publishers, computer
manufacturers and
diskette marketers buy
calling them their own.
Why pay more when you
can pay less.

10 East 22nd Street

Lombard, lllinois 60148

Inquiry 321

Lowest Prices Ever On Diskettes

Certified 100% error free

Covered by a Lifetime Warranty

Manufactured with Reinforced hubs

Supplied with White Tyvek sleeves

Supplied with User ID labels

Meet or exceed all industry standards: ANSI ECMA IBM ISO

Digital Disk brand diskettes. Special Value Savings On...

Digital Disks diskettes are for use on these famous brand computers such as IBM PC, XT, AT Compag,
AT&T Zenith, Tandy. Cannon PC, Atari. Commodore, Corona, Columbia, Fagle, Tava.

5-1/4 Soft-Sectored, _
Single Sided/Double density floppy disks
Bulk quantity shipment of

20 items 8. 79 each 50 items 8. 76 each 100 items 8. 73 each

5-1/4 Soft-Sectored,
Double Sided/Double density floppy disks

Bulk quantity shipment of
20 items 8.89each 50 items 8. 86 each 100 items 8.83 each

Floppy Diskettes for the IBM/AT and compatible 1.6 megabyte diskettes

Dysan VHR-2
Boxof10 $4875

Brand name diskettes at these most attractive prices

Dysan
SS/DD Boxof 10 $19.95 DS/DD Box of 10 $24.95

3M 7
DS/DD Box of 10 $17.95

XIDEX
SS/DD Box of 10 $10.95 DS/DD Box of 10 313,95

Special Offer Packaging on Our Digital Disks Name Brand Diskettes
Digital Disks Ten Plus Pac $12.95

10 Double sided diskettes in an attractive plastic library case

Digital Disks Fifty Plus Pac $50.00

50 Double sided diskettes in an attractive plastic library case

Large Volume Discounts To Corporate Buyers

Terms: Shipping:

Prepaid checks, money orders, VISA, MasterCard (i EEENEER Add $3.00 per each 100 or fewer diskettes
or approved company purchase orders are VISA 7

accepted. No surcharge for the use of VISA or | NN filinois residents add 6.5% sales tax.
MasterCard. Due to our low, low prices and : )

assurance that all merchandise is new, unused S - Hours:

product, all sales are final. \. Monday thru Friday

How to order: 8:00—5:00 Central Standard Time
Call Toll Free 1.800°336 -DISK In lllinois 312-789-0645

‘Disks

| More Memory for your Money

2 R
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Inquiry 5

MOST IMPORTANT PC

ADD ON YOU CAN BUY

§\

INTERFACES UP TO 5§ OUTSIDE LINES WITH |12 TELEPHONES
ALEXIS, THE PHONE SYSTEM FOR SMALL BUSINESSES

It speaks to you

It's user programmable

It records all phone calls & numbers dialed

Restricts any number or prefix such as 411, 976

Alexis uses standard touchtone telephones offering access to all
features and lines

A caller can retrieve information from the PC’s diskette using his
phones keypad

Alexis does not need a PC, but interfaced with one,
will open a whole new world without interfering with

the PC's operation. =

@ Adax, Inc.

* (4046621504 Telax: 707355 OASIS

8061 Peochfree Industnal Boutevard A4 Norcross, Georgia 30071

INTELLIGENT COMMUNICATIONS FOR ENTERPRISING BUSINESSES

ey

You'll be amazed at what you'll find in The Computer
Museum Store Catalog: micro-circuit jewelry, tote bags, core
memory scarfs, books, chocolate “chips” and much, much more.
So why delay a bit longer? Send for your free

catalog today.

o

BUY A BIT AT A TIME.

s 'u‘ i_ =
e B3 name__ - : T
g

| S o STREET 2 = =

| cITY STATE | S __,,l
MAIL TO:
The Computer Museum Store
Museum Wharf

300 Congress Street
Boston, MA 02210
(617} 426-2800

The Computer Museum
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quence to build larger structures from the elementary
ones. He then shows the logical design of a binary and
BCD (binary-coded decimal) adder. After introducing the
concept of a shift operation and its implementation in a
shift register, Bartee develops the generalized arithmetic
unit and discusses multiplication and division. Similarly,
he describes the necessary logical operations succinctly
in terms of a few basic gates and flip-flops. Bartee also
discusses the refinements necessary to achieve high-speed
arithmetic.

RESERVATIONS

Of course, no book is without faults. | wonder who the
author had in mind as his audience. Digital Computer Fun-
damentals contains a great deal of introductory material.
and much of it is dated. For example, the mechanical
details of a paper-tape reader have only historical interest
these days. The careful descriptions and photographs of
data terminals or telephone modems seem out of place
in a text that discusses the intricacies of the timing of bus
signals for the Motorola 68000 microprocessor. Readers
who do not know a terminal when they see one are prob-
ably not ready for the details of ALU or bus design; those
interested in such designs are surely familiar with data ter-
minals and tape drives.

Another awkward aspect of this book comes with the
author's attempt to introduce the elements of program-
ming in chapter | [ doubt that the nonprogramming
reader could make much sense of this material. However,
if the reader is familiar with some assembly language, the
concepts in the book flow very naturally. | found the four-
page introduction to Pascal to be completely irrelevant,
even in the first chapter. Further, Pascal is never mentioned
again in the book.

The details about keyboards, terminals, and tape drives.
as well as the hesitant introduction to programming, weigh
like excess baggage on the reader. Perhaps the author
tried to capture a broader audience by including material
commonly found in more introductory texts. These pieces
do not mesh with Bartee's fine treatment of design phi-
losophies and hardware implementations in digital sys-
tems. The introductory and historical material is useful to
the reader interested in design, but for the reader new
to digital machines, the design segment must appear in-
comprehensible.

These are but small points. The strength of this book
lies in the clear presentation of the design details that must
be considered in digital machines. Certainly Digital Com-
puter Fundamentals will not make anyone a digital engineer,
but reading it will enhance any technically competent per-
son's understanding of digital machines. m

Dr. John V. Olson is a consultant in digital signal processing. He
currently conducts a research program at the University of Alaska
studying low-frequency geomagnetic pulsations. He can be
reached at Black Spruce Systems, 1543 Scenic Loop, Fairbanks, AK
99701



Call for programs not listed

DATA
PRODUCTS

wAREHOUSE

Technical & Other Info. (602) 246-2222

TOLL-FREE ORDER LINE 1-800-421-3135

SOFTWARE
——DATA BASE MANAGERS——
Alpha Data Base manager ..... $165
GO 2, .. ¢ et b A T R e 129
Condorilll e chnisbe. Semr e o 289
Fox and Geller Quickcode ....... 139
Fox and Geller Quickreport ...... 139
EEIAAY: gm0 okl LA AR 159
Knowledgeman .................. 225
IRAINY . e 20056 Pyknaor . Bl 60
IS Grap il s e g et bl o s A L' 135
KiiBextuwsmmsaie mr Sl o mtgmia . s .. 135
KEREpOMdTentrmn i S oo linel. ok 135
NIV I R M e M P ol S 9000 & 55
RESHRIE ot mrmin i SELor AmvS . - o v 78
Power Base 21 . .l st afe e e 249
RBase 5000: iy sabspbhir ko o b f#an 339
NN TRk G s b AR e 98
B R s R B | 0 0 219

——WORD-PROCESSING——
Leading Edge w/Merge ........... 85
Microsoft Word .................. 225
MUltimatesaia . sam s iaes T o la 210
OasisWordPlus .................. 85
Reachitex s SO0 et et an 145
RESAWRIE tete sricnt iR T i s s pretarae 78
Random House Spell Checker ..... 36
SamMNa, RIS | . oo s rirmibert helohehessiss 365
Samina il \S10MsL TSNS S e 275
Volkswriter Deluxe .............. 139
Word Perfect4.0 ................ 195
W ORA S Al B e e e T 8 170
Wordstar Propac ................ 240
Wordstar 2000 ................ ... 238
Wiordstar 2000+ & =izt S rg s 285

——SPREADSHEETS——
Microsoft Multiplan .............. 110
2SS RE =1 1 IR o ¥ T 78
SUPERCAICHIL sd aimsesn - i Tk P 145
Superealc Ml S oot A eaen i 159
——ACCOUNTING——
BPI Accounts Payable ........... 299
BPI Account Receivable ......... 299
BPI General Accounting ......... 299
BRI P ayiol s e e o it E Lt 299
CVIMA .t lir s o S e ey e Call
Dollars and $ense ................ 95
MBSH . atd P o i e, o ST g Call
Tobias Managing Your Money ..... 95

TCS. Big Four equivalent of Peach-
tree Series 4 - Specially augmented
and customized for your IBM PC
Terminal and Printer - GL, AR, PA,
AP, CP/M-80, CP/M-86 for PC XT,

DOS 1.1, 2.0.
Each Module $65 For All Four $249
——INTEGRATED——

(= pkeT o (T e N T e o 2 Call
Smart Software .................. 495
——TRANSFER PROGRAMS ——
CriosstalkX VIl s A T e e 90
Hayes Smartcom .. ............... 88
NMioVieslti 5 . cle sty riikie gAY o € @ Bise 79
R LGS N, 53 58 Ao s, o9 "ol 100

SOFTWARE
——GRAPHICS ——
CNaaS el ot oe s T ita aes ms = $239
DrEFHRIO] gt 3 o s 65
Energraphics w/o Plotter ......... 189
Energraphics w/Plotter .......... 279
Fonthines: i i) T ot s e p it e 99
Graphwriter/Combo ............. 325
Microsoft Flight Simulator ........ 32
RCIRaintiBruS sy o - 1550k 0.0 | ot 69
PRESIGHAPN This v ot nr v\ At o) 78
Signmaster. qi .ops . e pled ba 175
——LANGUAGES——
Concurrent PC/Dos  ............ 179
CP/MIBEY . A i e oS s e o 35
F O VN7 e s e eI T T  rs- Meg 3 208
Lattice C Compiler .............. 245
Lattice Run C Interpreter ......... 89
Microsoft Basic Compiter ........ 225
Microsoft C Compiler ............ 239
Microsoft Fortran ................ 210
Microsoft Macro Assembler ....... 89
Microsoft Pascal Compiler ....... 185
MultiHale e e ralic b Sk B e 140
——PROJECT MANAGEMENT——
Harvard Project Manager ........ 199
Microsoft Project ................ 150
Total Harvard Project ............ 255
——UTILITIES—
CopyllRRCE S5 Fw sy, S [ sz o 22
Copywhighte line ool s e ) 45
Norton Utilities 3.0 ............... 52
R O i foar s s st e 79
SUPETKCY i wmason s bl rrat s R 39
HARDWARE
BUYS OF THE YEAR
Expansion Board 0 to 576K ... $69
KB5151 Keyboard Equivalent .. 89

Hercules Graphic Board
w/Par Port Equivalent .... 118
1 Year Warranty - 30 Day
Return Priviledge.

——MODEMS——
ANChOMEEXDIESS M ie w ik Sul Sk & o 245
Hayes™ 200 M sy e L k. - 5% Call
Hayes 1200B ................... Call
Hayes 2400 . =, e T 595
Promodem 1200B ............... 265
Promodem 1200 ................. 309

——RAM——

64K 150NS Chips (Set of 9) ..... 4.95
256K Ram Chips (Set of 9) ..... 39.50

——BOARDS——
AST Advantage .................. 385
AST Sixpack w/384 .............. 249
Hercules Color Card ............. 149
Hercules Graphics Card ......... 275
Paradise Five Pak w/64K ......... 165

Quadram Board with Par/Ser
and Game Port .............. 199
QUadCOl Ol e s e ) e 4l 185
Sigma Maximizer Muitifunction ... 169
Sperry 512K Expansion w/128K ... 145

HARDWARE
STB Chauffeur Board ........... $255
STB MonoBoard ................ 155
A 23 RIS ) 2 s e 75

——COMPUTERS——

Sperry PC Mono 256K Dual Drive
Serial Port, Ciock, MS/DOS 2.11
1650

IBMERCEATTE B S 5 e vimaia e
——PRINTERS ——

FREE! PRINTER SET SOFTWARE
Purchase an Okidata, Epson, Gemini,
Citizen or Toshiba printer and
receive at no charge a menu driven
program to set print characteristics
or to make your computer function as
a correcting typewriter. Retail value
$35. Available for most disk formats.

CITIZEN
ISR [0 5w A S S S 275
S ) 7t ] e Call
S e R A Sb o 5's b bigb i i 3 4:6n 425
DAISYWRITER 2000 ............. 795
EPSON - Call on all models
JUKI
VEKINCHIO0, L PSRV B s o s orat s 349
JLAr G0N0 o e N e 685
JUKINTITACtOGSE S 5 2 Fiesa a0 M a 120
NEC
S0 = ST RS AN 1009
GBS0 AL g5 o e A N 1349
R2kRanallelat s s sassirsam senssose o 525
R PETEIE] o s o 1 o S TR A S 725
OKIDATA - Call on all models
PANASONIC
VO o= = 2 T T A e A i 258
IO AN et s o oreie 2 o N8 i Call
VO et B ot T TR R 515
KARSHISHE ehfatie: ot rranins < <o - 455
SILVER REED
X R O R R T T ol et e 235
EXRISOORE SoAry . .« o el o0 289
EXPESOORN: SN ImsnLal @I ETe 399
X R e o - = 575 6§61 = e 699
STAR MICRONICS
S (0)= - TR = ST SR . 229
SEEIE 7 T et = R 369
Call for prices on other models
TOSHIBA
UKD 4 oo v do PR o S e ot e B 540
R3S AR eg. v e Bt S o s o1 1020
——MONITORS——
AN DEKs %< soe 5. /h gy Call for price
NaXANA2E 2% S o e d e b e 399
Taxan 121 Green ................ 125
Taxan 122 Amber ................ 134
Princeton HX-12 ................. 449
Princeton Max 12E .............. 179

TERMS: Prices include 3% cash discount. Add 3% for
charge and C.0.0. orders. Shipping on most software
is $5.00. AZ orders +6% sales tax. Personal check -
allow ten (10) days to clear. Prices are subject to
change.

TOLL-FREE ORDER LINE 1-800-421-3135

A
MasterCard
v

WAREHOUSE DATA PRODUCTS

2701 West Glendale Ave. ¢« Phoenix, AZ 85021

Inquiry 357 E




THE WORLD’S LARGEST COMPUTER MAIL ORDER FIRM

TELEX 970 380 3980
( ALL MAIL.: 12060 SW Garden Place, Portland, OR 97223 )
== FOR YOUR APPLE

MACINTOSH COMPUTERS

W= i« e —— LIST  CONROY LIST  CONROY
D 0 [ ‘UDD‘Q PRICE PRICE PAICE PRICE
Ys T - s . EPSON, Graphics Dump $ 158 7
t — T ooy Lle, e, Mac IN STOCK, CALL ‘;ingz:dpg;'ﬁozjzgtiép:ﬂ) :1%: ;g FUNK, Sideways $ 608§ 37
AEGIS, Challenger o Pyramid, ea. 5 50 $ 33 M ST 24 20" 0] 5 s 01 S4 VA SR ArpLE, Acpleworks $ 250 § 225 ’;‘.‘25?552’;”{“?:'u’ﬁ"ﬁ‘m',°2§§aw”c>"<':°§e” s (S;Aff
ASSIMILATIONcMumeric Turba] 87149, 8 103 CisT_ConROY | ASHTON-TATE, gBiase ll(Req CP/M B0) § 495 § 289 | MiCROSTUF, Crosstalk $195 5 109
R I : P : 38 | MICRO-SCI, A2 Disk Drive. 143K $ 269 § 150 | BPI, AR, AP, PR or INV, each $ 395 $ 240 | OMEGA, Locksmith 51008 73
CENTRAL DOINT ConTilie o A2 Controller Card $100 § 50| BRODERBUND, Print Shop $ 50 S 29| PENGUIN, Complete Graphics System Il § 60 § 49
, Copy Il Mac $ 408 24 . i s
CONROY-LA POINTE Diskettes SEE BELOW Half Height Drive for Il + /lle $ 269 $ 159 Print Shop & Refill $ 658 39 Graphics Magician $ 608 40
CONTINENTAL, Home Accountant  § 100 § 65 Half Height Drive for lle $ 299 $ 169 Bank St. Maiier or Fiter, ea. NEW$ 70 $ 45| QUALITY, Bag of Tricks $ 408 29
CREIGHTON, Home Pak o Mac Office, e, § 39 § 26 | 1EAC: T40 Haif Hi, 163K, Direct ~ $ 249 $ 159 | Bank St. Writer or Speller, ea $ 70$ 45| UNITEDSWI, ASCII ExpressProDOS § 130 § 82
Mac Spell + s 098 61 Coniroller Card for T40 by ComX § 79 $ 45 pank St. Combo (Writer & Speller) § 140 § 85 | UTILICO, Essential Data Duplicator Il § 80 § 49
CSD, MacLion $ 379 § 239 DATA TRANS, Fontrix $95 8 63 A
DOW JONES, Market Manager Plus § 249 $ 159 HARD DISKS DOW JONES, Market Manager $ 249 § 159 HOME & EDUCATIONAL
EXPERTELLIGENCE, ExperLogo  $ 150 § 95| IOMEGA, 5 meg Bernoulli Box fiMac $1995 $1595|  parket Analyzer or Microscope, ea. $ 349 $ 219 | BEAGLE BROS., Full Line IN STOCK
FIRST BYTE, Smooth Talker $100 $ 63| QUAR C 10 for lic/ite/lI/MAC $1995 $1085 | yowaRD SOFT, Tax Preparer ‘85 $ 250 $ 159 | BRODERBUND, Print Shop $ 508 29
FORETHOUGHT, Fact Finder $150 § 95 HUMAN EOGE, Sales or Mgmt Edge, ea. § 250 $ 139 | CONTINENTAL, Home Accountant § 75 § 43
HABA, Ext. Disk Drive, 400K $ 443 § 335 OTHER HARDWARE LIVING VIDEOTEXT, Thignk Ta,?k s 145 § 89| KOALA, Full Line IN STOCK CALL
DS/DD Ext. Drive, 800K $ 599 § 489 [ APPLE, Mouse for Il $ 150 CALL | yEGAHAUS, Megawarks 125 § 79| MICROSOFT, Typing Tutor I $ 258 17
HAYDEN, Sargon Il § 508 31| CCS, 7711 or 7710-A Interface, ea.  $ 115 § 95| i pRO' WordStar (req. CPIM) § 350 § 189 MONOGRAM, Dollars & Sense (ll+/lle) $ 100 $ 59
HIPPOPOTAMUS, Hippo C. Level | § 150 $ 99 | CPS/EASTSIDE, Wild Card Il (copier, +/¢) $ 140 § 79 ’ Dollars & $Sense (lic/lte 12BK) $1208 69
HUMAN EDGE, Mind Prober $ 508 29| COMX, 16K RAM Card(ll+), Tyrltdwty $ 119 § 39 x”gg‘a’ ‘;’ ?'3’93'°| .- $ e $ ggg Forecast $ 608 38
INFOCOM, Hitchhiker's Guide $ 408 25| HAYES, Mach I, Ill Joysticks (Il + /lle) CALL M;:Me:;; s’ge ;;f:”:, s‘(ﬂﬂ:m o : gg : 53| SCARBOROUGH, Mastertype $ 40 : gg
KOALA, Mac Vis $ 400 $ 229 | KENSINGTON, System Saver F $ 08 65 g ' ] Build-A-Book $ 40
LIVING VIDEEO1!EI)O(rT‘, Think Tank  § 145 : 83 | KEY TRONIC, Kayzso?) Keybv:z:rda(rl) $ 298 : 179 | InfoStar and StarCard Combo $5958 295  Your Personal Net Worth $ 808 S0
LOTUS, Jazz $ 595 $ 389 | KOALA, Muppet Keys $ 80 $ 44| MICROSOFT, Multi-Plan (Ap DOS) § 95 $ 62| SIERRA/ON-LINE, Homeword $ 708 45
MANHATTAN, ReadySetGo $1258 69| Touch Tablet wiMicro lllustrator (+/6) $ 130 $ 75| QUARK, Word Juggler & Lexicheck (lle/lic) $ 189 $ 129 | SIMON & SCHUSTER, Typing Tutor It $ 50 $ 33
MEGAHAUS, Megaform $ 205 § 189 | KRAFT, Joystick (l1/ll + /tle) $ 508 36 SENSIBLE, Sensible Speller $ 125 § 79| PLUS: BARRONS, CBS, DAVIDSON, EDU-WARE,
MICROSOFT, Business Pak $ 595 $ 395 | MICRO-SC!, 80 Col. Card + 64K RAM Card (lie) $ 179 $ 79 | SIERRA/ON-LINE, Screen Writer §  § 130 § 79 HARCOURT, LEARNING CO., TERRAPIN
Excel $ 395 $ 259 MICROSOFT, Premium Softcard {lle) $ 395 $ 275 | SOFTWARE PUBL, PFS:File or Write,each $ 125 § 79
Muttiplan, Word, or File, each $ 195 § 125 280 Softcard I}, 64K $ 425 § 295 PFS:Graph or Report, each $1258% 79 RECREATIONAL SOFTWARE
MILES, Mac the Knife, v. 1 $ 398 25| ORANGE MICRO, Buttered Grappier Plus, 16K $ 209 $ 159 PFS:Access $ 70 $ 43| BLUECHIP, Millionaire or Barron, ea. $ 50 $ 32
MONOGRAM, Dollars & $ense $ 150 § 89 16K Butfer Board for Grappler Plus § 99 $ 59 | <ppiNGBOARD. Newsroom $ 50§ 32| DATASOFT, Aztec or Zaxxon, each § 40§ 27
NOVATION, Smartcat Plus Modem wiSoftware $ 499 $ 349 |  Hot Link, S-P cable for lic $ 708 44| rONEWARE, DB Master, v. 4+ § 350 § 225 | ELECTRON. ARTS, Sky Fox8others,ea $ 40 § 29
ODESTA, Helix $ 395 $ 249 | TITAN, Accelerator lle $ 319 § 219 ' Y HAYDEN, Sargon Il (Chess) $ 508 30
PROVUE, Overvue $205 8§ 185 128K RAM Card (Il +) $39$ INFOCOM, Zork |, II, or Ilf, ea $ 408 29
SIMON & SCHUSTER, Typing Tutor Il § 60 $ 37 | TRACKHOUSE, Numeric Key Pad (lle} $ 100 $ UTILITIES SOFTWARE RIS Ay $ 38 23
SOFTW PUBL RS Fint ReponCombo § 173 § 10| v Color o o0 O 130§ a9 | BEAGLEGPLEx Apmaprea S 0§ 27| PRGNMIITES s %8 2
STATE OF THE ART, Electronic Checkbook $ 80 $ 50| v Color fie $ 250 § 169 | PromoDOS, sk Ouck. Ap. Mech o 0. Siveres S 30 § 19| SpECTRUM HOLOBYTE, Gato (128K) S 40 § 25
STONEWARE, DB Master $ 195 § 125 | VIDEX, UltraTerm (1l + flle) § 299 $ 189 Fullline IN STOCK CALL | SpiNNAKER, Full Line IN STOCK CALL
TELOS, File Vision §195 8 115( VideoTerm 80 Col, Card (Il +/lle) § 279 $ 175 | BORLAND, Turbo Pascal (req. CPIM)$ 70 $ 33| sug LOGIC, Flight Simulator Il $ 508 30
VIDEX, MacCalendar $ 89 $ 49| WICO, Smartcard (spec. IMlI+/lle) § 199 $§ 158 Turbo Grafix Toolbox $ 558 30| pLuS: BRODERBUND, DATAMOST, MUSE,
WARNER, Desk Osganizer $ 149 § 99 CENTRAL POINT Copy Il Plus (bit copier} $ 40 $ 23 SIR-TECH
DISKETTES MODEMS PRINTERS PRINTER INTERFACES
* CONROY-LAPOINTE ™ DISKETTES # | . o o LISy - CONROY DOT MATRIX: s conmor AND BUFFERS
We guarantes these top quality products with our name , Signalman Mark XII $ 399 § 259 APPLE N 5 $6500 ST CONROY
5 YEAR LIMITED WARRANTY. HAYES, 2400 External Modem $ 899 CALL a4 LE, lF-;lserw'mer 5 e NG ssgg Sea00 PLRIICE o
1062 SS/SD, (Apple, etc) 35 Trk, WIFLIPBOX § 12|  Smartmodem 12008 (IBM) § s40nsiiazz | ERSON, FIa5is 160 e DASE s 07 2490
100 ea. SS/SD, (Appls, etc) 35 Tr s 99| Smartcom If Software (IBM or MAC) § 149 § 107 | FX185 — 160 cps DO/32cps NLONS” § 699 CALL
1000 ea. SS/SD. Ap°| ' ste.) 35 Trk § 8ap| Smartmodem 1200 (External) $ 599 § 419 LX80 — 100 cps DQM6 cps NLQ  $ 299 CALL | ARBO, IBM-PC to Para Printer Cable $ 36 $ 19
oo DS/DD-(}B&D;*,;)% B TP BOX § 18| Micromodem llo w/Smartcom (AP) § 199 $ 139 [ LOT500 — 200 cps DQ/G7 cps LO $1295 CALL | Switchbox, T5-0902 $ 95§ 59
100 25 DS/OD. (1B, H/P) 40 Tik $ 119|  Transet 1000 — 128K $ 399 § 309 | HEWLETT-PACKARD, Laserjet $3495 CALL | ASSIMILATION, Mac to Epson Conn I § 89 § 69
1000 i DSioD! (IBMI H(,,) b $ 859 | NOVATION, Appie Cat 1l 300 Baud (AP) $ 219| Thinkjet — 150 cps Inkjet § 495 CALL{ Daisywheet Connection $ 98 80
10 ea SS/DD ;V 3 IMAC) HiP). WIFLIP BOX § 25 2400 External 9 549 | OKIDATA, Okimate 20 — Color, HiRes $ 268 $ 208 | EPSON, Parallel Intertace for LQ1500 $ 100 $ 79
50 ed S3/0D. 3‘/:"(MA6 H/P). s 115 212 Apple Cat, 1200 Baud (AP) $ 182 — 120 cps/BO col $ 299 $ 239 Serial Intertace Board $ 130 § 110
b ] SO 3B (MAC‘ HIP) s 229 SmartCat Plus wisoftware (MAC) § 192 — 160 cps/B0 cotipara $ 439 $ 389 | OKIDATA, Piug n Play, Tractors, Okigraph CALL
ea . { S ) ACCESS 1.2-3 12008 Modem+ Crossialk (1BM) $ 193 — 160 cps/32 col $ 699 $ 589 | ORANGE MICRO, Grappler Plus for Apple $ 145 $ 99
CONROY-LAPOINTE™ IBM PRE-FORMATTED | PROMETHEUS, 1200 Standalone Modem $ 93 — 160 cps/136 colipara $ 799 $ 659 Serial Grappler $1198 79
10 ea, DS/DD, 40 Trk WIFLIP BOX $ 19| ProModem 1200 w/software (MAC) $ 2410 Pacemark — 350 cps/para.  $2895 $1949 | Buffered Grappler Plus, 16K $ 209 $ 159
100 ea, DS/DD, 40 Trk $ 149 |  ProModem 1200A (AP) $ PANASONIC, P1090 — 80 cpsi0”  $ 349 $ 249  Hot Link, S-P cable for lic $ 708 44
1000 ea, DS/DD, 40 Trk $ 959 ;gmggg: 132353(8;“2)0) : £1092 — 180 cps/10” $ 509 $ 459 | Grappler C $1198 75
¥ QUADRAM, Quadjet— Inkjet Color $ 895 $ 395 | QUADRAM, Microfazers, Full Line IN STOCK CALL
SINGLE-SIDED. DOUBLE DENSITY | VENTEL, PC Halfcard (1BV) $ STAR MICRO, SG10 - 120 cps D030 cps NLQ § 299 § 249 |  Microfazers 8K, P-P, wicopy $ 189 $ 139
CDC, 10 ea. SS/DD, 40 Trk {Apple. etc) § 45 § 19 SD10 — 160 cps DQ, 40 cps NLQ § 449 $ 379 | SMT, Apple |i IIF & Cable $ 898 39

DYSAN, 10 ea, SS/DD, (Apple, etc) § 40§ 27 SRA15 — 200 cps DQ, 50 cps NLQ, 16K § 799 § 679 | STAR MICRO, Mac/Star Interface  $ 100 § 89

AMDEK, Color 300 — Comp/Audio ~ $ 34 TEXAS INSTRUMENTS, 855 — 150cps § 995 $ 795
MAXELL, 10 ea, SS/OD, MD1 (Appie) § 47 § 19 = . : cps
VERBATIM, 10 e2, SSIDD.MDSIS01 o0 § 49§ 19| Cojor a0 _ o TeewGBAIe " § 5 TOSHIBA, 351 — 288 Cbs $1695 $1195
DOUBLE-SIDED, DOUBLE DENSITY 3002 —23,2(; Ambleé'/COmo : 113 LETTER-QUALITY:
CDC, 10ea DS/DD. 40 Trk (BM. H/P)S 59§ 23| 300G, 127 Green ('gr&r)a s JUKL, 6300 — 40cpsipara. $ 895 $ 719 [ cyRTIS, Diamond, 6 outlets, switched § 50 § 29
DYSAN, 10 ea, DS/DD. (IBM, H/P) § 69 § 35 PRINCETON. HX.12 — Hi Res/RGB § 79! 6100 — 18 cps/para/3 pitch $599 $ 409 |  Emerald . 6 outlets, 6 cord s 608 35
MAXELL, 10 ea, DS/DD, MD2 (IBM) § 65§ 26 HX-126 — i Res/RGBYior IBM EGA § 78 Sheet Feeder for 6300 (single) $2758 225| Ryby 6 outlets. 6 cord, fitter $ %08 52
VERBATIM. 10 ea, DS/DD. MD34 (BM) S 75 § 24 SR-12 — Hi Res/RGB $ 79 PANASONIC, P3151 — 22 cps/15'%” § 659 § 425 Sapphire, 3 outlets, wifitter $ 808 46
319" MICRO DISKETTES MAX-12 — Amber {IBM) $ 24 TOSHIBA, Prop spacing & hi-res graphics’ EPD, Lemon, 6 outietsiwall $ 458 29
MAXELL, 10 ea. SS/DD (MAC, H/P) § 55 § 35| QUADRAM, Amberchrome, 12 $ 25 1340 — 144 cps DQ & 54 cps LQ $ 799 $ 619 (ime 6 outiets/cord $ 708 45
MEMOREX, 10 ea SS/DD (MAC, H/P)$ 60 § 33 ZEZ':/';':' ZVM?%G 12" Amber : ‘i Bi-direction Tractor Feed $195 8 175  Orange, 6 outlets/cord/fitter $ 1008 60
VERBATIM, 10 ea, SS/DD (MAC. H/P) 5 65 § 32| ZyMi23 - 12 Green e PLOTTERS: e Sl s S B
HIGH DENSITY DISKETTES FOR IBM-AT EPSON, 4 Pen Plotter $ 59 CALL | plciicron g:rc::fs:a(n: o 9"5 s G
MAXELL, 10 ea DS/HD (BMAT) & 75§ 49 HEWLETT-PACKARD, 8 Pen Ploter $3900 CALL | jeruany S o e i asuge s 70 S 39
MEMOREX. 10 ca DS/HD (BM-AT) S 84 § 49 [ ARBO. 1BM-PC to Modem Cable § PRINTER SUPPLIES: Wiretree Pius. 6 outlets/fiterisurge § 100 § 59
+ GENERIK DISKETTES + ASTAR, RF Modulator for TV. (Apple) § CONRGYILAPOINTE PROD TECH INTL, Uninterruptable Power Supply
Top qualily. wi/jackels, no labals Quantity discounis COMPUCABLE, Mac/Hayes Smanmodem Cable $ L 200 Watts, PC200 for IBM-PC $ 359 $ 269
90 day “No hassle. money back guarantes CURT!S, Monitor Extension Cable (IBM) § Colored Paper Pack (250) $ 138 8 "
ApD $ 8 i PAPER: White, Colored, L. Cut. et 300 Watts, XT300 for IBM-XT $499 $ 379
100 ea $S/SD, 35 Track (Apple. etc) 0| 3.9 Keyboard Extens. Cable (IBM) § 6 : White, Colored, Laser Cut. etc 7
100 ea, DS/DD, 40 Track, (IBM, H/P) $ 95| RCA, Monitor Cable $ RIBBONS, DAISYWHEELS CALL| 800 Watts, ATBOO for IBM-AT. 721bs § 899 § 789

B FoROY ORDERING INFO & TERMS: Y15, 2st5t sotenpace s 0n s | e mepnre i, s

CREDIT CARD NAME Cashiers checks, money orders, Fortune 1000 checks and government checks honored mmediately. Personal and other company checks —allow 20 days to clear. Prices refiect

3% cash & Conroy-LaPointe Credit Card discount, so ADD 3% 1o above prices for VISA/MasterCard/iAmerican Express Your card NOT charged til we ship. Gift Certiticates available

Efef;“i‘"‘a;;‘ci‘;::’\@‘-:np";'z‘e —— ADDRESS e in any amount Add SIH charges’ All U.S. & Puerto Rico shipped 2nd day air as standard, 3% (85 minimum) Other US. Territories ang Canada. 3% + $10 ($15 min)

I can gel cash QISCOUN prices I Foreign orders except Canada, 18% ($25 min) Monitors, printers and systems. call for quote Orders received with msuthcient SIH will be held for balance due Al prices
* with credit card = —3 SATE - availability and specifications subject to errors or change without notice. so call to venity Ali goods are new include warranty and are guaranteed to work. Due to our low prices

onvenence $400 MAIL TO: 12060 SW Gardtan Place. Portiand OR 972 and our assurance that you wilt get new, unused products - ALL SALES ARE FINAL. We do not guarantee compatibiity Call before returning goods for repair or replacement
| Minimym inihal purchase CREDIT nz;’:mgrsaa:;;z I ORDER DESK HOURS —6AM to 6PM POT. Monday through Friday. Ssturday 8 to 4. EconoRAM™, Fastrak™ and Genenk " are trademarks of Magnum Computer, Inc




Inquiry 83 for Apple. Inquiry 84 for IBM Peripherals. Inquiry 85 for ail others

© 1984 by Conroy-LaPointe. Inc. Al Rights Reserved

LOW PRICES TO PROFESSIONALS WHO KNOW WHAT THEY WANT AND KNOW HOW TO USE IT!

( TO ORDER, CALL (800) 547-1289)
FOR YOUR IBM-PC, XT, AT or JR S

COMPUTER SYSTEMS DISK DRIVES & OTHER HARDWARE MEMORY AL ORDERS ARE NOwi

SHIPPED 2nd DAY AIR'

TAPE BACKUP LIST_comor 256K B Vi
MAYNARD, SAND STAR SERIES IN STOCK  CALL EDERAL
CDC, 360k DS/DD DISK DRIVE Multifuncion (6) Card s @ T CHIP KIT EXPRESS
Limited 30 aay warranty 2 Memory Card no RAM 199 $ 1 . —
Call for quantty prices R Floppy%onl Card (accepts 3 modules) S 265 $ 195 $34
{ 3 Hard Disk lI/f Module 359
~ Full Height ~ $109 3 Serial Port Module A P
f \ | Half Helght $ 89 | Para or Clock Cal. Module, ea $ 598 49 64K
IEESERRIR, | 99% IBM COMPATIBLE! MICROSOFT, Mouse (for PC) $195 8 125
— 3 LST CONROY |~ Sarial Mouse s195 s 135|| CHIP KIT
640K, 2 360K CDC Drives CDC, Internal 20 meg kit for AT $1695 $1195 | MOUSE SYSTEMS, PC Mouse & Paint § 220 $ 140
Plus: 8088 Chip, Parallel Port, 2 Serial Internal 30 meg kit for AT $1895 $1325 | PARADISE, Modular Graphics Card § 395 $ 285 $6
Ports (RS 232C), Clock/Calendar. Floppy IRWIN, 10 meg Tape Backup $ 795 § 495 Parallel or Serial Por, ea. $ 958 66
< * ¥ KAMERMAN, Internal 10 meg kit $ 895 $ 579 256K Module wiclock $ 195 8 150 128K
Drive Controller, 5 slots, 135 Watt Power 3
| i ic-PCIAT le Keyboard 20 meg kit w/controller $ 995 $ 695| PERSYST, PC/Mono Board, w/para S 250 $ 195
Supply, Selectric- Style Keyboard. [ yicpo SCIENCE, 10 meg wicontroller § 795 $ 575 |  PC/Golor Graphics Soard s248176| CHIP KIT
w/ 2 360K Floppy Drives ~ § 995 | _20 meg wicontroller $1095 $ 749 | QUADRAM, Quadboard, no RAM, 10 384K § 295 § 195
w/ 1 Flo & 10 meg. HD $1595 | TALLGRASS, 2¢ megask 60meg tape. intt. $3495 $2499 |  Quadboard 64K, 1o 384K, SIPICCIG § 395 § 239 $75
PPy €g. Quadboard 256K, to 384K, SIPICC § 675 § 269
SbgRleyicesl oo nehdpimorior OTHER HARDWARE Quadbora, 84K (full, SPICC/G $ 755 $ 295 | 90 Day Warranty
AST, SixPak Plus, 64K $ 395 $ 249 Quadboard I, no RAM, to 256K 295 : 215 by us
SixPak Plus, 256K, S/PICC+SW § 695 8 259 |  Quadboard Il, 64K, to 256K, 25/CC s 395 $ 265 ICE
256K 2 360K Disk Drives CALL SixPak Plus, 384K, S/IP/ICC+S/W § 895 § 269 Quadboard Il, 256K, 25/CC 595 : 395 CALL FOR QUANTITY PRICES
Preview™ Graphics Card wipara, 64K § 399 $ 299 Quad 512 + 64K wiserial port 325 $ 245
comraa Computers Advantage™ Multif. Bd. for AT, 128K § 535 $ 445 Quadcolor |, board, 4 colors s 295 $ 195
Deskpro and 256K Portable CALL | 0 plus I, SIPICC $215$ 169| Upgrade Quadcotor I to Il kit $275 $ 199 Magnum
/0 Plus Il, S/PICCIG $ 265 $ 225 Quadnet VI $1995 $1545 ™
Get Your Port Kits - ser, para, or game, ea. $ 50 $§ 35{ Quadiink $ 495 $ 385 ECSQTORAM Plus
CENTRAL POINT, Copy Il PC OptionBoard $ 95 $ 75|  Quadsprint $ 645 § 495 A $19 5
CONROY-LAPOINTE COMX, 130 Watt Power Supply 179§ 93| TALLTREE, J RAM Il Board $219°5 165 $249 P
EVEREX, Graphics Edge $499 $ 309 JRAM HI, 256K Board $ 399 8§ 319 384K Multifunction RAM Board
CRED'T CARD HAUPPAGE (HCW), 8087 Chip $ 175 $ 125 | TECMAR, Maestro, 128K 10 MB, SPlor AT § 589 $ 419 Works like AST SixPakPlus™ with game port
8087 Math Pak (Chip & softw.} $ 295 § 235 TITAN, 128K PC Accelerator $ 795 $ 595 Fastrak™ RAM Disk and Spooler Software
H:‘veiuh'nfpcg f Jj)y)sﬁck : gg : 29| WICO, Smartboard Keyboard $ 400 $ 279 SIPICCIG, 1 Year Limited Warranty
acl or Jr,
HERCULES, Color Gard wipara. ~ § 245 § ORYOUR PC-JR « (Fastrak for up 1o 384K)
gono ,Gragh:(cs Card : ;ﬁ : 229 KEY TRONIC, KB5151 Jr. Keyboard § 255 $ 1ao
raphics Pal Numaric Keypad $twos 77 ™
KENSINGTON, Masterpiece™ $ 1408 95| KOALA, Toucyh Tablet for Jr. $1258 75 E.COI‘IORAM 384K
Masterpiece Plus $ 180 $ 137 | MICROSOFT, Booster 128K wiMouse § 295 $ 195 Single Function Board
KEY TRONIC, KB5151, Std. Keyboard § 255 $ 180 | MOUSE SYSTEMS, Mouse wisoftware $ 220 $ 140 LIST
71269 KB 5153 Keyboard w/Touch Tab  $ 400 $ 325| QUADRAM, Expansion Chassis $ 695 $ 540 $149 $1 25
tiongl Tolt Free Sales (800} 5471269 KOALA, Speed Key Software $1008 63 Memory Expansion Board 128K $275 § 215 With Fastrak™, Fully Compatible
L = Speed Key System (Tab w/ softw) $ 200 $ 115| RACORE, Expansion Chassis $ 675 $ 449 Work DOS 11, 2.0 or 2.1
i Koala Pad w/PC Design $150 8 85| 128K Expansion Board s275 8 169| oS o A9 LCE
Call for details (503) 684-1232 | KRAFT, Joystick $ 50S 32| TECMAR, Jr. Captain $ 30§ 295 rices and availability subject to change. Call

SOFTWARE FOR YOUR IBM-PC, XT, AT or JR

BUSINESS BUSINESS USINESS IES

st connor st connoY ace PRICE pace PRICE
PRICE PRICE ERICE SOFTWARE PUBL. PFS:Report $ 125 $ 75| MICROSOFT, Windows $ 958 63
ANALYTICA, Reflex $ 495 $ 315 | MICROPRO, WordStar (PC) $35 8 189 PFS:Write, File or Graph, each $ 140 § 84| MICROSTUF, Crosstalk XVI{PCorJr) § 195 $ 110
ASHTON-TATE, Framework $ 695 $ 379 WordStar (Jr) $ 195 $ 109 PFS:Plan or Access, each $ 140 $ 84| MOUSE SYSTEMS, PC Paint $ 998 69
( e
dBase Il § 695 $ 389 | wordStar 2000 (copiabte) $ 495 $ 265| PFS:Proot § 958 57| NORTON, Utilities (14 prgms) v 30 $ 100 $ 56 |-
dBase II, (req. PC-DOS & 128K)  § 495 $ 289 WordStar 2000 Plus (copiable) § 595 $ 295 | SORCIM, SuperCalc Il $ 395 $ 245| POLYTRON, Polywindows (copiable) $ 85 $ 45
ATI, PC DOS 2.1 Training $ 408 26| WordStar Professional, 4 Pak $ 495 § 265| SPRINGBOARD, Newsroom $ 508 37 ROSESOFT, Prokey (New Version) §130 8 80
BPI, Gonoral Acctg. AR, AP, or PR,ca § 595 $ 365 |  MaiMerge, SpeflSiar or Staringex,a. § 99 § 54 Lnggc OE:I, l:)eg(:c: ::ka (:& frwmaISoelllMums): 123 : g: WESTERN UNION, Easy Link MailMngr § 95 $ 59
ggg)(()E:z:::gé ?z;:if; ,‘:’:E’gfr;g: gg : :g g‘;‘:s;:" ;':rs (+Starburst) : ?gg : 3;; WARNER, Dask Organizer (PCor Jr) § 99 § 63 JLpLOJ\2 0 58 & EDUCATIONAL
1 = = :
CONTINENTAL, Ultrafile $195 S 115 : i XANARO. Abiity s BPL, Porsonal Accounting $ %8
MICRORIM, R:Base Series 5000 $ 695 $ 369 CONTINENTAL, H A tns 75 $
Tax Advantage $ 708 40 UTILITIES SHomerAccountantidr)
B A g 495 § 295 Upgrade 4000 to 5000 $ 2458 135 Home Accountant Plus (PC) $150 $
roperty Management $ 49 R:Base 4000 $ 495 $ 259 | BORLAND, Sidekick (copiable) DAVIDSON, Speli It $ 508
DATA TRANS., Fontrix $1558 991 pasee Clout $ 249 $ 133| Turbo Pascal or Super Keys, ea. DOW JONES, Home Budget $139 8
Font Packs, each $ 208 12| oo Report Writer $150 $ 92| Turbo Pascal w/8087 or BCD, ea ELECTRONIC ARTS, Get Organized $ 95 §
DOW JONES, Market Manager Plus § 249 $ 159 MICROSOFT, Multiptan (PC or J)  § 195 § 125 Turbo Pascal w/8087 & BCD MONOGRAM, Dollars & $ense wiforecast § 180 $ 100
Market Analyzer or Market Microscope s 349 $ 219 Chart of P,;) = Teach $ 250 8 159 Toolbox or Turbo Graphics, ea. SCARBOROUGH, MasterType (PCor Jr) $
Spread Sheet Link $ 249 $ 159 Word Jech. s S 375§ 239 Turbo Tutor Your Personal Net Worth
FOX & GELLER, Qulckcode |11 $ 295 $ 185 d g CENTRAL POINT, Copy Il PC SIMON & SCHUSTER, Typing Tutor I $ 50 $ 33
HARVARD, Total Project Manager ~ § 495 § 275 | MOSAIC, Twin S 145 $ 75| DIGITAL RES., Gem Draw
HOWARDSOFT, Tax Proparer B5  § 295 § 195 | MULTIMATE, Multimate Ver. 33§ 495 § 229| ~ Gem Collection
HUMAN EDGE, Mind Prober (PCor Jr) § 50 $ 29 | PEACHTREE, Back to Basics § 395 § 239 gg;';‘%zik‘(%"cﬂ 3217 5L UECHIP. Milnarre, Barron, Tycoon, 62 § 60 § 32
Sales Edge or Management Edge, ea. § 250 § 139 |  Peach Pak (GUARIAP) $ 358 219 o 0G0-86 (CPIM-85) BRODERBUND, Largs Inventory In Stock
Negotiation Edge § 295 $ 165 | PRENTICE HALL, Inside the BM,byP.Norton § 22 § 17 FUNK SOFTWARE, Sideways 8 ELECTRONIC ARTS, Large lnventory In Stock
IBM, Topview $ 395 $ 365 QUE, Using 1-2-3 (book) $ 188 14 yug) PC Paintbrush HAYDEN, Sargon I (Chess) $ 508
INFOCOM, Cornerstone $ 495 $ 309 1-23 for Business (book) § 178 13| LIFEBOAT, Lattice C INFOCOM, Hitchhiker's Guide or Zork |, 8a. § 40 $
KENSINGTON, Easy Link Mai Manager § 95 $ 59|  Using Symphony (book) $ 208 15[ Dr Halo ) 56 Zork It or lll, each $ 458
LIFETREE, Volkswriter Deluxe $ 295 $ 159 | SAMNA, Word Plus $ 695 $ 349 | MAGNUM, Fastrak™, RAM/Disk & spooler ::g:g;ggf%l S"llée Eagle o $ gg $
LIVING VIDEOTEXT, Think Tank  § 195 $ 99| Word Il $ 550 § 279 | MICROSOFT, Macro Assembler I FhgnSimolaton (RC/ogtin: St 15018
LOTUS, 1-2.3 $ 495 $ 329 | SATELUTE, WordPerfect (PC) 495 $ 209 BASIC Compiler or C Compiler, ea ORIGIN, Ultima Hil (PC or Jr) $ 608
D - Business BASIC Compiler SIERRA/ON-LINE, Ultima Il (PCor Jr.) $ 60 $
Symphony $ 6958 449 WordPerfect (Jr) $ 85 39 copol Compiler SPECTRUM HOLOBYTE, Gato s 408
MDBS, Knowledgeman $ 500 $ 275| SOFTW. ARTS, Spotiight $150 8 95 FORTRAN Compiler SPINNAKER. Amazon, Dragon, each 5 40 §
MECA, Managing Your Money (PC) § 199 $ 105 | SOFTWARE GROUP, Enable S 695 $ 385 PASCAL Compller SUBLOGIC, Jet $ 508

CALL | e
(800) 547-1289 |residents can
In Oregon: (800) 451-5151| (503) 620-9877

CASH-n-CARRY COMPUTER STORES, INC.
Retail Sales only. Store prices may vary.

SAN FRANCISCO — 550 Washington Street (at Momgomery,

opposite the Pyramid). Interstate 80 to Highway 480; take

OUR REFERENCES

We have been in computers and electronics
since 1958, a computer dealer since 1978 and in
computer mail order since 1980. Banks: 1st Inter-

Washington Street Exit. CALL (415) 982-6212.

PORTLAND, OREGON — Al Park 217 Tigard at intersection ‘e e S AR e B QUESTIONS |ORDER DESK HOURS
of Highways 217 and 99W. CALL (503) 620-559 Busmess awanps 4 ) oA ',“' e D o' Brad e 503) 620-9878 |Mon-Fri 6am to 6pm (PDT)
SEATTLE, WASH. — NEW LOCATION! 1105 Bellevae Way N.E »% pfafxeting Rssociation:, caityn and.Bradstieol (503) 620- Saturday 8am to 4pm (POT)
in Belgate Plaza, 2 hlocks north of Bellevue Square f you are a subscriber. Recipient of OREGON 800 AM 500 PM (POT) Y pm
CALL (206) 641.4736. BUSINESS MAGAZINE's 1984 Enterprise Award NO SALES TAX: Weekdays Only |(6 am here 15 9 am in New York)




QUEUE

October 1985

UNIX TRAINING SESSIONS.
Chicago. IL. and Edison. NJ
Auxton Computer (AUXCO)
Enterprises [nc.. 2 Kilmer
Rd.. Edison. NJ 08817, (201}
572-5075. October—December

ComMPUTER CENTRAL FALL
SHOW AND SwAP MEET, Des
Plaines, IL. Computer
Central, 1506 Central Ave.
Deerfield. IL 60015. {312)
940-7547 October 6

1985 ELECTRONIC
ACCESSORIES SHOW, Atlantic
City. NJ. Robert E. Griffin
Inc.. 133 West 19th St.. New
York, NY 10011.(212)
255-8491. October 10—11

A STRATEGIC METHOD FOR
WRITING: A SEMINAR FOR
TECHNICAL AND SCIENTIFIC
PROFESSIONALS, Tempe. AZ.
Center for Professional
Development. College of
Engineering and Applied
Sciences. Arizona State
University, Tempe. AZ
85287, (602) 965-1740.
October 10-11

THE THIRD DETROIT
COMPUTER SHOWCASE EXPO,
Cobo Hall. Detroit, MI. The
Interface Group Inc., 300
First Ave.. Needham. MA
02194. (617) 449-6600
October 10~-13

DCTM/DTS FALL CONFER-
ENCE, William Penn High
School. New Castle, DE
Harry Kutch. Delaware
Council of Teachers of
Mathematics/Delaware
Teachers of Science. 24
George Read Rd.. New
Castle, DE 19720. October | [

THE FIFTH ANNUAL EDUCA-
TIONAL COMPUTER FAIR.
Cleveland. OH. Educational
Computer Consortium of

80 BYTE - OCTOBER 1985

E-VENT

Ohio. Teacher Center 271
1123 SO M. Center Rd.
Cleveland. OH 44124, (216)
461-0800. October 11-12

THE 1985 ASSOCIATION FOR
COMPUTING MACHINERY
ANNUAL CONFERENCE. Den-
ver Hilton Hotel. Denver,
CO ACM. 11 West 42nd St.
New York, NY 10036, (212)
869-7440. October 14-16

THE COLUMBUS BUSINESS,
COMPUTER. AND OFFICE
ProDuUCTS SHow, Ohio
Center. Columbus. OH
Class Productions [nc.. 4207
North Clinton St.. Ft.
Wayne. IN 46805, (614)
224-7480. October 15-16

THE FOURTH ANNUAL
COMDEX/EuroPE ‘85, RAI
Congress and Exhibition
Centre. Amsterdam, The
Netherlands. The Interface
Group Inc.., 300 First Ave.
Needham, MA 02194, (617)
449-6600. In Europe. Rivier-
staete. Amsteldjik 166. POB
7000. 1007 MA. Amster-
dam. The Netherlands: tel:
31-20-460201 Telex:
12358NL. October 15-17

CoMPUTER GRAPHICS ‘85!
THE INDUSTRY SHOW.
Wembley Conference
Centre. London. England.
Online Conferences Ltd.
Pinner Green House. Ash
Hill Dr.. Pinner HA5 2AE.
Middlesex England: tel:
01-868 4466 Telex: 923498
ONLINE G. October 16-18

COMPUTERS AND THE
DisABLED CONFERENCE

California State University
Northridge Dr. Harry |.
Murphy. Office of Disabled
Student Services, 18111
Nordhoff St., Northridge, CA
91330, (818) 885-2578.
October 17-19

COMPUTERS IN EDUCATION.
Sheraton Centre Hotel. New
York. NY. Conference Man-
agement Corp.. 17 Washing-
ton St., Norwalk. CT 06854,
{203) 852-0500. October 18-20

THE IRVINE COMPUTER
SCIENCE CONFERENCE.
University of California.
Irvine. UC! Business and
Industrial Associates,
University of California.
Irvine, CA 92717, (714)
856-6245. October 19

THE SEVENTH NYC PERSONAL
COMPUTER SHow. Madison
Square Garden. New York.
NY Ken Gordon Productions
Inc.. POB 3. Franklin Park.
NJ 08823 (201) 297-2526.
October 19-20

ANNUAL CONFERENCE AND
EXHIBITION OF THE INTER-
NATIONAL INFORMATION
MANAGEMENT CONGRESS:
INFOMATICS ‘85, RAI
Congress and Exhibition
Centre, Amsterdam. The
Netherlands. International
Information Management
Congress. POB 34404
Bethesda. MD 20817. (30!)
983-0604. October 21-24

COMPUTER GRAPHICS ‘85
ATLANTA. Atlanta. GA. World
Computer Graphics Associa-
tion, 2033 M St. NW.

IF YOU WANT your organization's public activities listed in BYTE's Event
Queue. we need Lo know about them at least four months in advance. Send
information about compuler conferences. seminars. workshops. and courses
to BYTE. Event Queue, POB 372. Hancock, NH 03449

Washington, DC 20036, (202)
775-9556. October 21-24

NORTHCON/85 AND MINI/
MICRO NORTHWEST-85.
Memorial Coliseum. Port-
land. OR. Electronic Con-
ventions Management. 8110
Airport Blvd., Los Angeles,
CA 90045, (213) 772-2965.
October 22-24

THE FIFTH MULTINATIONAL
CONFERENCE ON WORLD
COMMUNICATIONS AND
COMPUTERS, Hyatt Regency
Hotel, San Francisco. CA.
International Council for
Planning. POB 17392,
Washington, DC 20041, (703)
437-0027. October 22-26

THE FIRST ANNUAL OPTICAL
Disc/READ-ONLY MEMORY
Forum, Pentagon Quality
Inn. Arlington. VA. Learning
Technology Institute, 50
Culpeper St., Warrenton, VA
22186, (703) 347-0055.
October 23-25

THE FIFTH CHICAGO
COMPUTER SHOWCASE EXPO,
McCormick Place. Chicago.
IL. The Interface Group Inc.
300 First Ave. Needham,
MA 02194, (617) 449-6600.
October 24-27

THE FOURTH ANNUAL TUCSON
CoMmPUTER FAIRE, Park Mall
Tucson, AZ. Management
Information Systems Asso-
ciation. SU.PO.. POB 20826,
Tucson. AZ 85720. (602)
326-9412. October 26-27

COMPUTER TECHNOLOGY FOR
THE HANDICAPPED. Radisson
South Hotel. Minneapolis.
MN. Closing the Gap. POB
68, Henderson. MN 56044
(612) 248-3294. in Minne-
apolis/St. Paul. 341-8299.
October 30—November 2 &
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Introducing the
next great American success story.

The Japanese seem to have a knack for taking an All of them give you standard features that are
existing produect and improving it. Making it faster. usually options. Like an RS-232C serial port on the
Or more powerful. Or building in more features for MBC-675. Switchable clock rates for high speed pro-
the money. cessing on the MBC-775 and MBC-885. While every

Now, Sanyo has done the same thing with com- model comes with dual 360K floppy disk drives, 256K
puters. A new line of personal computers with maxi-  of RAM (expandable to 640K), parallel printer inter-
mum PC compatibility. face, and the capability to drive both color and mono-

The MBC-775 has a built-in 9” color monitor and  chrome monitors.
gives you glorious 16-color graphics capabilities. — As for options, there are Sanyo’s hard disk

And you’ll be hard pressed to find a drives, expansion boards, printers and
monochrome portable that’s lighter, less bulky, monitors. All built by Sanyo to take

. the hard knocks of today’s

less expensive with as many

built-in capabilities as the 'business world.

MBC-675. & > So call 1-800-524-0047 to
While Sanyo’s MBC-885 e e SR find out where you can

family of desktop computers P - Sl *" 7 Ainterface with the next great

are among the most versatile, pow- S v American success story: the

new Sanyo line of PC-compatible

AN Yo personal computers.

Sanyo Business Systems Corporation
Sanyo Business Systems Corporation, 51 Joseph Street, Moonachie, N.J 07074 (201) 440-9300

erful, expandable PC-compatibles ==
available today. ’(F

Inquiry 305 OCTOBER 1985 « BYTE 81



___Jo{=] NETWORK

BUY HARDWARE AND SOFTWARE AT WHOLESALE + 8¢

AND GET 14-30 DAY SOFTWARE RENTALS!...

Listed below are just a few of the over 20,000 products available at our EVERYDAY LOW PRICES!
The Network carries products for Apple, IBM, CP/M and most other popular computer families.

GAMES & EDUCATIONAL SOFTWARE FOR YOUR APPLE / & MACINTOSH GAMES & EDUCATIONAL SOFTWARE FOR YOUR 1BM
(Ptease add $1 shipping and handiing for each titie ordered from below.) {Please add $1 shipping and handling for each titie ordered from below.)

Wholesale Wholesale Wholesale Wholesale
Arrays Home Accountan!-Mac Only $65.00°  Miles Computing Mac Attack-Mac Only $23.00° ATiintro 1o PC DOS Vol 1& i $23.00° PiIntocom Deadline, or Suspended $27.00"
Axion Art Portlolio & Card Shoppe 31.00"  Palatir Mac Type-Mac Ony 2450 ATH infro to BASIC 23.00"  Microsoft Fiight Simutator 27.00°
Bluechip 28.25°  Penguin Graphics Magician 28.97* Bluebush Chess (Your Toughest Opponent) 34.00° Mouse Systems PC Pan!—Turn your PC 59.95*
Broderbund Loadrunner 19.75"  Penguin Pensate or Xyphus 20.50° Bluechwp Mithonarre/On Baron or Tecoon 28.25" into A Coior Macintosh!
Broderbund Chopiifter 19.00°  Penguin Transyivania-Mac Only 2087 Broderbund Lode Runner 19.75'  Scarborough Mastertype 27.00°
Broderbund Print Shap 28.75"  Protessionai Software Trivia Fever 22.00" CBS Goren-8rioge Made Easy 45.00°  Sierra On-Line King's Ques! 27.00"
Broderbund Dazzie Draw 3197 Pryortty Software Fortudden Quest 2200 CBS Mastermng the SAT 81.00°  Sierra On-Line Crossfire 18.00"
CBS Masienng the GRE 53.50°  Scarborough Master Type 2650" CDEX Trarmng for Worg Star 3725  Sublogic Night Mission Prnball 20.00"
CBS Murder by the Dozen 20.37"  Scarborough Run for the Money 21.00° Comprehensive iniro (o Personal Compuling 32.00° »Spinnaker Aliphabet Zoo, Kinder Comp. 15.97°
CBS Goren Bridge Made Easy 45.00°  Simon & Schuster Typing Tutor iif 28.25° Davidson Math Blaster, Word Attack’ 26.50" Stary Machine, Face Maker, Hey Diddle. Drddle.
Counterpoinl The News Room 2687 SirTech Wizardry 26.97" Davidson Speed Reader I 36.50" rhymes & Riadles
Davidson Speed Reader It 37.97°  Sir-Tech Kmght of Diamonds 18.97° Hayden Sargon il 25.75" PSpinnaker Deita Draw:ng 2497
Davidson Math Blaster 29.97"  Sir-Tech Rescue Rarders 1897 Individual Professor DOS 32.50" »Spinnaker Mos! Amazing Thing 2077
Davidson Word Atiack’ 29.97°  Sublogic Night Mission Pinball 20.00" indmidual The instructor 24.50°  Virtual Combinatics Micro Cookbook 21.00"
st Byte Smooth Talker-Mac Only 47.00° PSpinnaker Aiphabet 200, Face Maker, 1597 Binfocom Zork | or Witness 20.50°
Hayden DaVinci-House/Interiors/Landscapes 2475 Kinder Comp, Hey Diddle Diodle.
Hayden Sargon il 25.75° Rhymes & Ridales, Story Machine BUSINESS SOFTWARE FOR YOUR IBM
Intocom Deadhne or Suspended 27.00° PSpinnaker The Mos! Amazing Thing 2077 i
intocom Enchanter, Planertal 20.50 P Spinnaker Delta Drawing 2497° (Riesse’edd $2.50/81rooh o and hailig ot each (e oidereditom below.)

Cutthroats, Witness or Zork | T/Maker Ciick Ari-Mac Only 26.00° P Ashion-Tate DBase il $330.00°  Micro Pro Wordstar 2000+ $262.00"
Infocom Hitchiker's Guide or Seastatker 2200°  Warner Desk Organizer 6500 P Ashton-Tete Framewark 330.00° MicroRim RBase 5000 325.00°
Intocom Suspect. Sorcerer or intdel 25.00°  Videx Fun Pack Mac Only 1977 Bortand Jurbo Pascal 2575°  Midrosoft C Compier 275.00
\nfocom Zork Il or #f 2350  Viden Mac Checkers & Reversal 2517 Bortand Side Kick (Protected) 26.00"  Microsoft Word—Latest Version 2 0 205.00°
Layered Front Desk-Mac Only 65.00"  Videx Mac Vegas-Mac Only 31.00° Bortand Superkey 34.75°  Microsoft Multiplan 105.00°
Mirage Concepts Tivia 2400 Virtusl Combmnatics Micro Cookbook 21.00° BPt G/L. AiR or AIP 305.00°  Microsoft Mouse 107.00

BP Aura 265.00° Monogram Dollars 8 Sense 102.00*
BPt Fersonal Accoun: 48.00° PMultimate Mulimate (Latest Version) 200.00
BUSINESS SOFTWARE FOR YOUR APPLE Il & MACINTOSH »Central Point Copy u"i;c,q 20.00°  Norton Norton Utiities 30 46.00"
Please add $2 50 shipping and handling for each ttie ordered from below.) Conceptusl Instruments Desk Organizer 157.00°  Oasis The Word Pius 90.00"
Apple Apple Works $165.00° PMicrosoh Word for Macinlosh $102.00 et gl Pt 0 e ANV AP  ear: 22500
Borfand Intemational Turbo Pascal 30.00° MMiciosoh File for Maciniosh 10200 ranal NG ol am Mg :
BPIGL AP AR PR or INV 205.50° PMicrosott Munipian for Macmiosh tozo0- (| [CistslfesearchGemray L3000 oww Bhasover Base 19700,
Br nd Bank Street Wrier 40.00°  Microsoft Basic for Macintosh 79.00" Enertronics Energraptucs with Piotter Option 235.00. Reat Workd G/L A/P A/R or OE/INV - 325.00.
Centrat Powt Copy /! Plus or Copy !l Mac 2000 Microsoft Chart for Macintosh 600" Fok Bofware|Soavdys 34,007 Roseaoh Proksy Vorshn 3 70.00
" . P Harvard Harvard Project Manager 185.00°  Ryan McFarland AM COBOL {Dev System) 520.00°
Funk Software Sideways 34.00°  Monogram Dollars & Sense for Apple iic 36.00° 5
. o Harvard Total Project Manager 225.00° »Samna Samna il Word Processor 227.00°
Funsoft Macasm 60.00°  Monogram Doflars & Sense for Macitosh 7000 | e TS VT 08 Bt 8100 S Ao & 52000
Haba Habadex 40.00°  Odesta Heln tor Macintosh Reg's 512K 20000: || Brioves soereon oy (e S o0
Haba Quarte! 101.95°  Provue Overvue-Mac Only 135.00° umsn Edge The Management Edge 137.50° P Satelte Software Word Perfect 195.00
S PHuman Edge The Sales Edge 110.00°  Softcraft Fancy Fonts 125.00°
Harvard Mac Manager 29.95°  Sensible Sottware Sensibie Speiler /V 6750 i = 2650 Softw (" 2 A
»Human Edge Mind Prober 26.50°  Softtcratt Fancy Fonts 125.00° uman Edge Mind Prober 500 are Arts TKI Soiver > 00.00*
8 o Lifetree Volkswriter Detux 135.00°  Software Publishing PFS: File, Write, Graph 68.00
PHuman Edge Sales Edge 110.00°  Softech Microsystems UCSD Pascal 140.00° .,
. . PLotus Development Lotus 1-2-3 265.00° Software Publishing PFS: Report 64.00"
Human Edge Communication Edge 98.00°  Software Arts TK Solver! for Mac 134,00 MDBS Knowis 25.00" .
P Living Videotext /nink-Thank-Mac T 70.00°  Software Pubishing PFS. Fie, Wrte, or Gragh  66.00° owleggeman 325,000 SorchnSuoecagloil] 169.00
3 d Micro Pro Wordstar 2000 22200°  Xanaro Abiily 252.50"
Main Street Fier-Mac Onty 85.00°  Stoneware D8 Master-Mac Too! 95.00°
MECA Managim, ir Mong, 10550°  Teios Filevision for Mac 87 50"
e HARDWARE FOR YOUR IBM
(Please add shipping and handling charges found in italics next to pnce.)
HARDWARE FOR YOUR APPLE il & MACINTOSH
{Please sd shipping and handiing charges found in dalics next to price.} DiISK DRIVES Wholesale MODEMS Whotesale
W - 47°52) ' .
DISK DRIVES MODEMS Omega Bemou..; Box Dual $2.200.00° (4752} ASYI:::‘Z 3:::'"5101 1200 Baud $345.00° (250)
Wholetale, Wholesale u-ynuc WS- 1 OMB internal Hard Dvsk 730.00° (1577)  Hayes Smartmodem 12008 with New 317.00° (2.50)
Alps AP- 100A Dual Apple Drives in $309.00° (7.00) Hayes Micromodem lle w/Smartcom $125.00° 250/ Maynard WS-2 same as WS-1 bul with 930.00° {20.30} Smartcom H{¥T100 Emutator
One Case Novation Appie Cal il 17445 (350) Sandstaar Floppy Controller {uses 1 siol) Hayes Smartmodem 12008 Alone 265.00" (250)
Appie MAC J00KB External Drive 349.95° (750) Prometheus 1200 A 276.00° (600/ PPC Network TOMS INTERNAL Hesght 369.00° 79 Prometheus Promodem 12008 internal  225.00° (2.50)
(Omega Macnouiii SMG Remavadie 1.250.00° (27.00) Low Cost 1200 Baud Internal Mogem for Apple ll Auttotioot Drive New bwer price Quadrsm Quadmodem i 1200 Baud 27500° (250}
Drive for Macintosh Zoom ZoomiModem lie X 12.50) Drves by Shugart or Tandon Hall Card wiCrosstaik XV
Micro Sci A2 143K8 Drve 165.00° (500 Micromogem Compatibie-Free Dow Jones PC Network 10MB internal Tape Backup ~ 495.00° (10.26)
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IN THIS MONTH'S concluding segment of "Build the SB180 Single-Board Com-
puter.” Steve Ciarcia discusses the SB180’s software, giving special emphasis
to the operating system. When Steve was planning this project, he looked for
an operating system that had to meet some specific requirements. He even-
tually found what he was looking for in the Z-System.

Last month in our Theme section, Clifford Kelley described his homemade
CPU, EGO, and its repertoire in detail. This month, the author presents the
second part of that article, which explains how EGO’s hardware decodes and
executes instructions.

jonathan Amsterdam also always wanted to design and construct a com-
puter to his own specifications. But instead of dealing with gates, adders, barrel
shifters, and the mess of solder, he built a virtual machine in software. He
calls it VM2 and in this month’'s Programming Project he explains his specifica-
tions for VM2 and its implementations. Next month he will go into further
detail on building an assembler for VM2 that will let you write programs as
lists of mnemonics.

Skycam is an aerial robotic camera that's used for television and motion
pictures. It is often seen on television, filming high over crowds. bringing a
new perspective to audiences. Larry Cone explains why he and his partner,
David Hastings, chose to use FORTH to write the software for Skycam. He
also describes the various tests the development team performed on Skycam
and explains the operation of the camera. as well as projected upgrades.

Natural phenomena are not usually uniformly distributed but are more like-
ly to follow a normal distribution. Therefore. in simulation work it is useful
to have a simple means to generate pseudorandom numbers with a normal
distribution. In "Simulating the Normal Distribution” Arthur Hansen shows
you how to do this with his BASIC routine.

After buying a joystick for his IBM PC. James McAdams decided he wanted
to be able to use the joystick with programs he develops in Turbo Pascal. He
wrote a routine that will give you access to two joysticks and four push but-
tons via the IBM Game Control Adapter.
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Photo I: A standard
lunchbox can be converted
into a powerful computer
with the SB180.

PHOTOGRAPHED BY PAUL AVIS
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BUILD THE
SB1380 SINGLE-BOARD

COMPUTER
PART 2: THE SOFTWARE

BY STEVE CIARCIA

This computer reasserts 8-bit computing
in a 16-bit world

The SB180 computer sys-
tem represents the state
of the art in 8-bit systems
{for detailed specifications
of the SBI80. see last
month's Circuit Cellar col-
umn). It also elevates the
power-per-square-inch ratio to a new high
(see photos | through 6). However, much
of the hardware's potential would be wasted
if the software were not as advanced. This
month, I'll continue my discussion of the
SBI80 with emphasis on the DOS (disk
operating system).
| began with some general ideas about
what the software should do. | wanted a
DOS. but it had to accommodate the new
3l-inch disk drives as well as older 5%- and
8-inch units. A primary requirement was
that it needed to be compatible with the
most widespread “8-bit” DOS, CP/M 2.2.
However, it needed to be free of the many
restrictions and quirks of CP/M 2.2 and
should represent a step forward in the
logical development of operating systems.
The operating system and its utilities
should not be separately developed and
then stitched together, like a crazy quilt, but
they instead should be developed concur-
rently so that they use a consistent com-
mand structure. Finally, since it is a Circuit
Cellar project. the system must facilitate a
high degree of user customization. It must

be flexible enough to operate at 100 per-
cent of the system’s potential in one applica-
tion, yet it must allow a terminal to be con-
nected and a user to interact with it even
if no disk drives are connected in another
application.

ADVANCED FEATURES
OF THE HD64180

From a programming point of view, the

HD64180 microprocessor resembles its pre-
decessor, the Z80, but also executes 10 ad-
ditional instructions. The mnemonic names
of these instructions are SLP. MLT. INO.
OUTO, OTIM, OTIMR, OTDM, OTDMR
TSTIO. and TST.

The SLP instruction puts the micropro-
cessor into a “sleep” mode that uses little
power; it would not be used in a DOS situa-
tion but is available for use in a user's own
programs.

The MLT instruction is an impressive fea-
ture of the HD64180. It multiplies two 8-bit
quantities and results in a [6-bit product.
Again, this instruction is not usually used
in operating-system software.

(continued)
Steve Ciarcia (pronounced “'see-ARE-see-aft”’) is an
electronics engineer and computer consultant with ex-
perience in process control, digital design, nuclear in-
strumentation, and product development. He is the
author of several books about electronics. You can
write to him at POB 582, Glastonbury, CT 06033.

COPYRIGHT © 1985 STEVEN A. CIARCIA. ALL RIGHTS RESERVED.
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The remaining instructions perform
functions like block output with incre-
ment, decrement, and repeat; input or
output of any register to an im-
mediate /O (input/output) port ad-
dress; and nondestructive AND logic
operations on the various registers,

1/O ports, and immediate data

This last group of eight instructions
would be convenient for use in a DOS
based on an HD64180 microproces-
sor. Most of these instructions could
be used in accessing the on-chip pe-
ripheral hardware like the asynchro-

Photo 2: A section of an aluminum cake pan is cut and bent to form a support

for a small switching power supply.

Photo 3: The power supply is installed in the corner of the lunchbox.
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nous RS-232C ports or the memory-
management unit (MMU).

MATING HARDWARE

AND SOFTWARE

| eventually found an operating
system that met these challenging re-
quirements in the Z-System from
Echelon Inc. of Los Altos, California.
The Z-System is compatible with pro-
grams that run under CP/M 2.2 and
contains a multitude of improve-
ments. The Z-System and its utilities
were developed together in a com-
mon environment and share a com-
mon command structure. The system
utilities can be used together in dif-
ferent ways to create new, powerful
commands.

The system is adaptable, with
several of the utilities being menu-
driven. It even has menu processors
that allow you to personalize the en-
tire operating system to whatever
level of sophistication you require.
Best of all. extensive amounts of the
source code to the system will be
made available to those users who
have the knowledge and desire to
customize the system at the funda-
mental levels.

As | explained last month, better
and faster microprocessors mean ab-
solutely nothing if they are bound by
inefficient operating systems. The
SB180 with the Z-System is an unbeat-
able combination that seriously
challenges the advertising-hyped
credibility of 16-bit computers.

INTRODUCTION TO THE
SOFTWARE

The most visible component of the Z-
System is the command processor,
called ZCPR3. 1t is the most visible
component because ZCPR3 acts as
the user interface to the rest of the
operating system: interpreting com-
mands. loading programs that are to
be executed. and more.

ZCPR3 is more than just a command
processor; it is also more than 70 utili-
ty programs, all of which make use of
the special features of the environ-
ment provided by ZCPR3. These util-
ities can be used together in many
ways to create new system commands
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to accomplish more powerful tasks. It
is similar to UNIX in the way that in-
dividual programs can be combined
to make a single new program.

DOS ARCHITECTURE
First, I'll define some terms. An applica-
tion program is one that is not an intrin-
sic part of the operating system. Ex-
amples of this are WordStar or the
ZCPR3 utilities. A user area is a way of
partitioning the storage capacity of a
disk and was originated in CP/M 2.2.
Up to 32 user areas are on each disk
drive; only user areas O through 15
are usually accessible. Trausient program
area (TPA) is the segment of memory,
beginning at address 100 hexadeci-
mal, where application programs are
loaded by the command processor. A
file type refers to the file's intended use
and is indicated by the last 3 charac-
ters of a filename. In the Z-System. a
filename has a total of 11 characters.
(As an example, the filename FILE-
NAMETYP has the file type TYP)
Figure 1 outlines the memory map
of the SBi80 software environment.

ZCPR3

To understand ZCPR3, you need an
understanding of what a command
processor is. A minimum definition is
that it acts as the interpreter between
you and the rest of the operating sys-
tem. A command processor is the
component of the operating system
that prompts you for a command and
then attempts to execute it.

ZCPR3 does everything mentioned
above and much more. One of its
most powerful features is its ability to
act as an interpreter for application
programs that want to generate oper-
ating-system-level commands, not just
for the user. This means that pro-
grams like the ZCPR3 utilities can
generate new commands that are
then fed to the operating system and
processed as though you had typed
the command at the console.

Another aspect of ZCPR3 that
needs to be understood is the con-
cept of system segments. Six system
segments are in a fully implemented
ZCPR3 system. A system segment is
a file that is loaded into a predeter-

mined area of memory.

The ZCPR3 command processor
and utilities can call upon a system
segment to perform a function or pro-
vide information. Memory-resident
segments can be overlaid with a new
segment at any time, providing the

ZCPR3 command processor and util-
ities with extended functions.

ENVIRONMENT DESCRIPTOR

The first, and most important, seg-

ment is the Environment Descriptor
(continued)

Photo 4: Another section of cake pan is bent into a “U" shape and drilled to

support two 3Va-inch disk drives.

Photo 5: The disk drives are installed in the cake-pan housing.
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ENV), which occupies addresses
OFEQO through OFEFF hexadegcimal in
the memory map (see figure |

Editor's note: The addresses in this article are
n hexadecimal.| Because of the many
possible choices in exactly how
ZCPR3 can be implemented ENV
describes” how that particular ZCPR3
implementation is configured. The
ZCPR3 command processor and util-
ties use the information supplied by
the ENV to determine the CPU (cen-
tral processing unit) clock rate,
number of disk drives installed in the
system, where the other system seg-

_CIRCUIT CELLAR

nts can be found in memory. and

re. When the Environment De-

riptor segment is stored in a disk
file. the file type is ENV.

NAMED DIRECTORY
‘he next segment is the Named Direc-
ry (NDR). In the memory map, NDR
occupies addresses OFCOO through
OFCFF. This segment also supplies in-
formation to the ZCPR3 command
processor and utilities, as ENV does,
The NDR segment assigns symbolic
names to disk drives and user areas
of the system. This means that a name

Photo 6: The side of the lunchbox is cut out so that the drives protrude. and
the drive assembly is bolted to the power-supply bracket. The SB180 is installed
underneath, and cables are run for power and disk drives

—

Listing 1: An example of the flow commands in a possible STARTUPCOM

alias. Only if the operator responds with a 'Y

in step 4 will the MDSK /|

command in step 5 be executed (which will initialize the RAM disk). This is
handy for rebooting the system after a program crash and preserving the contents

of the RAM disk

Comrpand -

WHEEL SYSTEM

IF INPUT
MDSK /I
Fi

DO WN =

LDR SYS.RCP SYS.FCP.SYS.NDR,SYS.Z3T

ECHO SHOULD THE RAM DISK BE INITIALIZED?

Comments

Load system segments
Set wheel byte

Ask question

Get yes or no

If yes, initialize RAM disk
Terminate IF (ENDIF)
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like BASIC may become associated
with a particular user area on a disk
drive. The ZCPR3 command pro-
cessor and utilities will then refer to
that disk drive and user area
whenever a command is executed
that contains the directory name
BASIC. This gives you the ability to
assign names to specific sections of
your disk drives, which you can eas-
ily reassign by loading a new NDR
segment. The file type of a file con-
taining a Named Directory segment is
NDR.

RESIDENT COMMAND PACKAGE
The Resident Command Package
{RCP) segment is a collection of sub-
routines that extend the intrinsic com-
mands of the operating system. An in-
trinsic command is a routine that
resides in memory and that can be ex-
ecuted without disturbing the TPA. As
an example in the CP/M 2 2 environ-
ment, the DIR command is an intrin-
sic command. but the STAT command
(which loads the STATCOM program
into the TPA and therefore disturbs.
the TPA) is not.

In the software supplied with the
SBI80. the intrinsic commands that
reside in the ZCPR3 command pro-
cessor are GO. SAVE. GET. and
JUMP. The intrinsic commands
added by the RCP are CP. ERA,
TYPE. LIST. P (PEEK). POKE. PRQT,
and REN. As you see, the RCP adds
many commands. Additional com-
mands are available within an RCP.
but the RCP segment must fit within
a 2K-byte area of memory. The above
commands make it just a few bytes
short of this [imit.

If you include another command.
you would have to disable one of the
existing commands in order for the
RCPto fit into its assigned area. In the
memory map. the RCP occupies ad-
dresses OF200 through OF9FF. The file
type of a file containing a Resident
Command Package segment is RCP

FLow CONTROL PACKAGE

The Flow Control Package (FCP)
resides between addresses OFAQQ
and OFBFF. It is unique to ZCPR3: no
comparable feature is found in any
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other microcomputer operating sys-
tem. The FCP adds conditional testing
to operating-system-level commands.

An example of conditional testing
isthe IF. . THEN. . ELSE statement
in high-level languages like BASIC. The
FCP gives the ZCPR3 command pro-
cessor this testing capability. It is not
usually used while you are entering
commands at the console, but you
can take full advantage of it in batch-
processing operations. The file type
of a file containing a Flow Control
Package segment is FCP.

To understand how the flow com-
mands are useful, you must first know
about the ZCPR3 flow state, which is
either true or false. While the flow
state is true, the ZCPR3 command
processor will execute all commands.
If the flow state is false, the ZCPR3
command processor will ignore all
commands except ELSE and FI.

The IF command is capable of set-
ting the flow state to either true or
false. The IF command can evaluate
a number of tests: the existence of a
file on disk, whether or not a file is
empty. the state of the wheel byte (ex-
plained in detail later), and more.

A good example of how to use the
IF command is shown in listing 1.
ZCPR3 allows you to nest the IF/ELSE/
FI (ENDIF) flow commands up to
eight levels deep.

INPUT/OUTPUT PACKAGE

The Input/Qutput Package (IOP) seg-
ment acts as a traffic cop in routing
input and output to and from periph-
eral devices. The print spooler sup-
plied with the SB180 is an example of
an IOP. Other IOPs let you set up pro-
grammable function keys or capture
characters in a disk file that are nor-
mally sent to the console or list
device.

The IOP occupies addresses OEC00
through OF1FF in the memory map.
and the file type of a file containing
an Input/Qutput Package segment is
IOP.

TERMINAL CAPABILITIES
The Terminal Capabilities (TCAP) seg-

ment is actually contained within the
{continued)

RAM Disk (192K bytes)

ZCPR3 External Stack

ZCPR3 Multiple Command
Line Buffer

ZCPR3
Environment
Descriptor Segment

TCAP

ZCPR3 Wheel Byte

ZCPR3 External Path

ZCPR3 External File
Control Block

ZCPR3 Message Buffers

ZCPR3 Shell Stack

ZCPR3 Named Directory
Segment

ZCPR3 Fiow Control
Package Segment

ZCPR3 Resident Command
Package Segment

ZCPR3 Input/Output
Package Segment

SB180 BIOS (Basic Input/
Output System)

ZRDOS Disk Operating
System

ZCPR3 Command Processor

TPA (Transient Program
Area)

Page O Buffers and
Reserved Locations

l

lk

3FFFF Hex

OFFFF Hex

OFFDO Hex

OFFO0 Hex

OFE80 Hex

OFEOO Hex

OFDFF Hex

OFDF4 Hex

OFDDO Hex

OFD80 Hex

OFDOO Hex

OFCO00 Hex

OFAQQ Hex

0F200 Hex

OECO00 Hex

0DAOO Hex

0CCO00 Hex

0C400 Hex

00100 Hex

00000 Hex

Figure 1. The memory map of the SB180's software system, as initially

configured. You can modify the system to meet your own needs.
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Environment Descriptor segment, al-
though it can be loaded independent-
ly. It resides at addresses OFE80
through OFEFF in the memory map.
Information stored here describes
characteristics of your terminal
specifically the strings that invoke the
terminal’s clear screen, cursor ad-
dressing, highlight on/off. and other
functions.

Also stored in this segment are the
codes generated by any arrow keys on
the terminal. The ZCPR3 command
processor and utilities use this infor-
mation to enhance interaction with
you. by offering flashy displays and
using the arrow keys for various func-
tions. The important thing to under-
stand about the TCAP segment is that
it is easily changed if you attach a dif-
ferent terminal. Because the ZCPR3
utilities refer to the segment for their
information, they do not need to be
changed as well. This feature can be
described as terminal independence.
The file type of a file containing a Ter-
minal Capabilities segment is Z3T.

OTHER ZCPR3 CONCEPTS
The path. originally incorporated in
ZCPR2. is a ZCPR3 concept that pro-
vides a tremendous amount of flex-
ibility. The path lets ZCPR3 search
other directories (disk drives and user
areas| if the program or file to be in-
voked is not in the active directory.
An example: The path is set up for
ZCPR3 to search (in the following
order) the current drive and user area,
drive Aluser area 0. and drive Aluser
area 15. When you issue a command
that is not an intrinsic command. the
ZCPR3 command processor begins
searching for the file of that name in
the current drive and user area. If the
file is found, it is loaded and executed.
However, if the file is not found. the
path instructs the ZCPR3 command
processor to continue the search at
drive Aluser area 0. Again. if the file
is found., it is loaded and executed. If
the file is not found, the ZCPR3 com-
mand processor searches drive A
user area |5 Once again, if the file is
found. it is loaded and executed. The
SB180 software allows up to five levels
of search.
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The flexibility derives from the fact
that the path is. like the system seg-
ments, changeable at any time. What
this means to you is that your fre-
quently invoked programs can be
stored in a specific drive and user
area, usually A15. and can be invoked
from any currently active drive and
user area without needing to specify
the disk drive as long as the path
points to the appropriate directory.

The path is also used by many of
the ZCPR3 utilities. For example, the
Help utility will search along the path
when looking for HLP files.

THE WHEEL
The last important component of
ZCPR3 that | should describe is the
wheel byte which resides in the dis-
tribution software for the SB180 at ad-
dress OFDFF. If the RAM (random-
access read/write memory) at that ad-
dress contains a zero value, the wheel
byte is considered reset (off); if the ad-
dress contains a nonzero value, the
wheel byte is considered set (on).

The wheel byte functions as a
security system. All the intrinsic
ZCPR3 commands can be set up so
that they check the status of the
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