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The fast lane is fas 
0 ur new Turbo structure. It's powerful, decessor. Turbo Pascal  

Pascal® 4.0 is so coherent. easy to learn 3.0 is the worldwide  
fast. it's almost and use-and with Turbo standard. and with Turbo 

reckless. How fast? 
Better than 27,000 lines 
of code per minute. That's 
much faster than 3.0 or 
any other Pascal compiler 
and the reason why you 
need 4.0 today. 

Pascal. The fastest 
and the best. 

If you 're just now 
learning a computer lan­
guage, learn Pascal. If 
you 're already program­
ming in Pascal, you 're 
programming with a 
winner because Pascal is 
the worldwide language 
of choice. Pascal is the 
most popular language 
in university computer 
science classes and with 
computer enthusiasts 
who appreciate Pascal's 
modern programming 

Pascal 4.0-faster than 
ever before. 

Turbo Pascal: 
Technical excellence 

Commitment to tech­
nical excellence and 

superiority also means 
commitment to detail, 
however painstaking, and 
that takes time. 4.0's pre-

Pascal 4.0. we've bet­
tered that standard. 4.0 is 
clearly the world's fastest 
development tool for the 
IBM® PS/2 series. PC's 
and compatibles-and the 
world's favorite Pascal 
compiler. 

4. 0 breaks the 
code barrier 

No more swapping 
code in and out to beat 
the 64K code barrier. 
Designed for large pro­
grams, Turbo Pascal 4.0 
lets you use every byte of 
memory in your compu­
ter. You paid for all that 
memory, now you can use 
it freely. 

F'or the IBM PS/2 and the IBM and 
Compaq famili es of personal computers 
and all 100% compatibles. 

YES! I want to upgrade to Turbo Pascal 4.0 
and the 4 .0 Toolboxes 

Registered owners have been notified by mail. If you are a registered 1\Jrbo Pascal user and 
have not been notified of Version 4.0 by mail. please call us at (800) 543-7543. To upgrade if 
you have not registered your product. just send the original registration form from your manual 
and payment with this completed coupon to: 

1·ame _______________Pascal 4.0 Upgrade Dept.  
Borland International  Ship Address ------------­
4585 Scotts Valley Drive City _______ _ __ State ____ 
Scotts Valley, CA 95066 

Zip _____Telephone ( ) _ ____ 

This offer is l1miled to one upgrade per valid registered product It is good until November 30. 198 7. Not good with any other oiler tram Bor land. Please allow 4 to 6  
weeks for delrvery of Toolboxes.  

Outside U.S. make paymenls by bank dratt payable in U.S dollars drawn on aUS bank coos and purchase orders will not be accepted by Borland 



than ever before!  

4.0 uses logical 
units for separate 
compilation 

Pascal 4.0 lets you 
break up the code gang into 
"units," or "chunks." These 
logical modules can be 
worked with swiftly and 
separately-so that an 
error in one module is 
seeable and fixable. and 
you· re not sent through al 1 
your code to find one error. 
Compiling and linking these 
separate units happens in a 

Please clieck box(es) Sugg. Retail Upgrase Price1 Serial No. 

D Tu rbo Pascal 4.0 Compiler $ 99.95 $ 39.95 
D Turbo Pascal 4.0 Developer 's Library 395.00 150.00 

(lnc/11des 'flirbo Pascal /litor and all '/lo/boxes: 11111st be ordered 1vic/1 Compiler) 
D Turbo Pascal Tu tor 69.95 19.95 
D Turbo Pascal Database lbolbox 99.95 29.95 
o Turbo Pascal Graphix lbolbox 99.95 29.95 
D Tu rbo Pascal Editor lbolbox 99.95 29.95 
D Turbo Pascal Numerical Methods Tuolbox 99.95 29.95 
D Turbo Pascal Gameworks 99.95 29.95 

Tuta l product amount $  

CA and MA residents add sa les tax $  
Shi pping and handli ng* $  

$ _____Tutal amount enclosed 
Please specify diskette size : D 51/4'' D 31'2" Payment: D VI SA D MC D Check D 

Credit card expirati on date: ____, ___ 

flash because your compil­
ing horsepower is better 
than 27,000 lines a min­
ute.* And 4.0 also includes 
an automatic project Make. 

4.0's cursor  
automatically lands  
on any trouble spot  

4.0's interactive error 
detection and location 
means that the cursor 
automatically lands where 
the error is. While you 're 
compiling or running a 
program. you get an error 
message at the top of your 
screen and the cursor flags 
the error's location for you. 

4. 0 gives you an  
integrated program­ 
ming environment  

4.0's integrated environ­
ment includes pull-down 
menus and a built-in editor. 
Your program output is 

Circle 48 on Reader Service Card (Dealers: 49) 

automatically saved and 
shown in the output 
window. You can Scroll, 
Pan. or Page through all 
your output and know 
where everything is all the 
time. Given 4.0's integra­
tion. you can edit, compile, 
find and correct errors-all 
from inside the integrated 
development environment. 

You'// never lose your 
mind, because 4.0 
never loses your place 

Whenever you re-load 4.0, 
it remembers what you and 
it were doing before you 
left. It puts you right back 
in the editor with the same 
file and in the same place 
as you were working last. 

'Run on an 8 MHz IBM Al 

"II w1lhm 60 days al purchase lhis producl does nol perlorm in  
accordance wi!h our claims, call our customer serv ice department and  
we will arrange arelund.  

All Borland producls are lrademarks or regislered lrademarks al Bor ­ 
land lnlernalional, Inc. Dlher brand and producl names are lrademarks  
or regislered lrademarks ol lheir respeclive holders.  
Copyrighl © 1987 Bor land lnlernalional. Inc. Bl 1159  

Bank Draft 

Card # I I I I I I I I I I I I I I J BM 12/87 

' In US please add $5 shipping lor each producl ordered or $15 lor lhe Compiler and Developer's Library. Dulside US please add $10 shipping and handling lor each 
producl ordered or $25 lor lhe Compiler and Developer's Library 

tTo qualify lor lhe upgrade price you musl give lhe serial number ol lhe equivalenl producl you are upgrading 





Nows the time  
for a fast decision:  

Upgrade now to 4.0 !  
Compatibility with 
Turbo Pascal 3.0 

We've created 4.0 to 
be highly compatible with 
version 3.0 and included a 
conversion program and 
compatibility units to help 
you convert all your 3.0 
programs to 4.0. 

Highlights of 
Borland's new 
Turbo Pascal 4.0 
•Compiles 27,000 lines 

per minute 
• Supports >64Kprograms 
•Uses units for separate 

compilation 
• Integrated development 

environment 

• Interactive error 
detection/location 

•Includes a command line 
version of the compiler 

4.0 also 
•Saves output screen in a 

window 
• Supports 25 . 43 and 50 

lines per screen 
• Generates MAP files for 

debugging 
• Has graph units including 

CGA. EGA. VGA, MCGA. 
3270 PC. AT & T 6300 & 
Hercules support 

• Supports extended data 
types (including word, long 
integers) 

• Does smart linking 
• Comes with a free revised 

MicroCalc spreadsheet 
source code 

4.0 is all yours for only $99.95 

Sieve (25 iterations) 

I Turbo Pascal 4.0 Turbo Pascal 3.0 
- - ab - _I Size a-f Exec-ut- -le-F1'/e_ _,,___2224 bytes 11682 bytes 

Execution speed _ _ l_ 9.3 seconds 9. 7 seconds 
--1 

Sieve of Eraloslhenes. run on an BMHz IBM AT 

Since me source file above is loo small lo indicale a difference in compilalion speed we compiled our GOMOKU prog1am from Turbo Gameworks lo give 
you a true sense of how much laster 4.0 really is! 

Compilation of GO.PAS (1006 lines) 

Compilation speed 

Lines per minute 

Turbo Pascal 4.0 f Turbo Pascal 3.0 -

j2.2 seconds 3.6 seconds 
-

27,436 16,750 

GO.PAS compiled on an 8 MHz IBM AT 60-Day Money-Back Guarantee** 

For the dealer nearest050 you or to order call 
BORLAND (800) 543-7543. 
I N T E R 'N A T I 0 N A I 
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______.smARTOORK. Kee  
Getting Smarter  

Smarter Artwork 

Three years ago. Wintek engi­
neers created smARTWORK to 
reduce the time and tedium of 
laying out their own printed-circuit 
boards. Thousands of engineers 
have since discovered the ease of 
useand sophistication that makes 
smARTWORK the most popular 
PCB CAD sof1ware available. And 
thanks to them, smARTWORK keeps 
getting better. 

New smARTWORK Features 

D Silkscreen layer for component 
placement and identification 

D Text capabilities for all three 
layers 

D Selectable trace widths and 
pad shapes and sizes 

D User-definable library 
D Ground planes created with a 

single command 
D Solder-mask and padmaster 

plots generated automatically 

smARlWORK transforms 
your IBM PC into a PCB CAD system 

Interactive routing, continual 
design-rule checking, pad shav­
ing, and production-quality 2X 
artwork have always been a part 
of smARTWORK. And now that 
many customer suggestions have 
become a part of the software, 
smARTWORK is an even better 
value. That's why we 
offer it with a thirty­
day money-back 
no-nonsense 
guarantee. 

Using an Epson or IBM dot-matrix 
printer. you can create 2X artwork and 
1X or 2X checkplots in a fraction of the 
time hand-taping requires 

D Quick printer 2X checkplots 
D Additional drivers for printers 

and plotters 
D Optional drill-tape and 

Gerber photoplotter utilities 
D AutoCAD8 .DXF file output 
D Completely updated 

manual 
D 800 number for free 

technical assistance 

2" by 4" section of a 10" by 16" double-
sided board with silkscreen layer 

Current Versions 

HiWIRE V1 .Or2 
srnARTWORK V1 .3r0 

Camera-ready 
. 2X artwork from an HI or HP pen plaiter 

The Smart Buy. Guaranteed. 
Still priced at $895, smARTWORK 

is proven, convenient, and fast. 
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EDITORIAL  

The "B" Word 
Ifyou want to make a BYTE editor cringe 
these days, mention the "B" word: 
benchmarks. We 're in the midst of a 
major overhaul of our current standard 
benchmarks, and it's proving to be an 
enormous task. 

BYTE has more experience in bench­
marking personal computers 'than just 
about anyone: More than 10 years ago, in 
our third issue, we proposed some pre­
liminary benchmarks for testing the rela­
tive merits of machines like the 8008­
based Scelbi-8B and the 6800-based 
Altair 680. (Yes, the Intel and Motorola 
partisans had already broken into armed 
camps.) 

Of course, by today's standards, those 
early metrics were neither sophisticated 
nor comprehensive. But, even then, 
BYTE's broad coverage was such that 
you could make comparisons both within 
and across brands and within and across 
chip families. From day one, we've com­
pared machines that are similar and ma­
chines that use wholly different CPUs 
and widely differing architectures, and 
we've also compared the software that 
runs on those machines. 

When you think about it, the only way 
comparisons really make sense-and the 
only way they live up to their promise-is 
if they avoid tunnel vision. It's never 
enough simply to know how hardware 
and software products stack up for a sin­
gle chip family, or worse, for a single 
brand. With incomplete or one-sided in­
formation, how can you possibly make 
informed decisions about which products 
are best for the task at hand? (By way of 
analogy, imagine trying to decide what's 
the "best" vehicle for your family by 
checking the specs on just one product 
line from, say, Ford.) 

In time, our first informal metrics 
evolved into a formal suite of bench­
marks. They served well for a number of 
years. Some, in fact (like the prime-num­
ber Sieve of Eratosthenes), have gone on 
to become virtual industry standards. But 
with the proliferation of 32-bit hardware 
and software, the old standards come up 
short. 

How do you fairly and accurately run 
benchmarks in a multitasking environ­
ment? How can you ensure that a clever 
compiler doesn't optimize your high­
level-language benchmark into meaning-
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lessness? For that matter, how do you 
work around the fact that very new hard­
ware may not have any software designed 
to take advantage of the new features? Or, 
if you're working at the chip level, how 
can you ensure that a timing test of, say, 
register moves has any bearing on real­
world applications? 

"Tweaking" is another can of worms. 
If you choose, you can optimize your 
benchmark tests to use every available 
trick to wring speed out of a given piece 
of hardware or software. But then, to be 
fair, you have to similarly optimize the 
benchmark for every other product you 
test. This is neither practical, nor true to 
the concept of benchmarking, which is 
supposed to apply the same unvarying 
standard in each test. 

Tweak recklessly, and you've thrown 
away the ability to make direct, head-to­
head comparisons. But if you don 'r opti­
mize, you're omitting factors that could 
be crucial to performance. 

And then there's obsolescence: 
There's no point in writing new bench­
marks that will be instantly useless when 
the 486 and 030 machines debut. 

The list of potential pitfalls goes on and 
on. On the whole, designing benchmarks 
is about as neat, clean, and simple as 
nailing jelly to a tree. 

Of course, there are answers to these 
and the myriad other issues that arise in 
benchmarking 32-bit systems, and we be­
gan exploring new benchmarks as soon as 
the first 32-bit systems appeared. By 
midyear, we presented early working 
versions of some of our new benchmark 
programs. 

As of now, we've gained an enormous 
amount of experience with the Macintosh 
II and numerous other 68020-based prod­
ucts; this is also true with the PS/2 Model 
80, Compaq 386, and many other 80386­
based machines. We've also gotten to 
know several different multitasking oper­
ating systems and climbed the learning 
curve of a number of compilers for 32-bit 
systems. 

No less important, we've learned what 
you want in benchmarks: Through an in­
formal telephone poll of hundreds of 
BYTE readers and a major, statistically 
rigorous editorial survey, we've found 
that you want both low-level and high­
level tests-nitty-gritty, technically de­
tailed benchmarks, coupled with tests 

that are more general and applications­
oriented. You don't want "blind" bench­
marks: You want to know exactly what 
our benchmarks are, what they measure, 
and where they came from . 

With this information in hand, we're 
developing the specifications, method­
ologies, and code for a new suite of 
benchmarks that will let us accurately 
gauge the relative performance of ma­
chines from both the Intel and Motorola 
camps and the software they run. We're 
focusing first on system-level tests­
CPU, FPU, memory, video/graphics 
subsystems, disk and peripheral 1/0, and 
others. 

In some cases, we 'II adopt existing, 
widely accepted benchmark tests; in 
others, we 'II work from scratch to devel­
op original benchmarks that fill in the 
gaps between the readily available Fibo­
nacci numbers, Dhrystones, and such . 
But in all cases, our new benchmarks will 
retain the traditional and unique strengths 
ofBYTE's benchmarks: You'll be able to 
use them to make comparisons across 
brands and across chip families. 

As the work on the new benchmarks 
progresses, we 're actively soliciting help 
from two outside sources. We 're already 
working with recognized experts in the 
field: You'll see some of their best work 
in an upcoming In Depth section. 

The other source is you . We want 
BYTE's new benchmarks to serve your 
changing needs-to give you the kind of 
information you need to make informed 
judgments about the welter of new hard­
ware and software on both sides of the 
Intel/Motorola schism. 

Your comments and opinions are al­
ways welcome by mail and phone or, bet­
ter yet, via the benchmarking conference 
and the very active benchmarking topic 
in the supermicros conference on BIX: 
BIX is perhaps the best place for discus­
sions of benchmarking because the elec­
tronic medium makes it almost ridicu­
lously easy to share preliminary code and 
to gather a wide range of opinions quick­
ly. On BIX, helped by the collective ex­
pertise of the participants, the new 
benchmarks can evolve quickly and with 
a high probability of success. 

We invite your participation. 
-Fred Langa 

Executive Editor 
(BIX name "flanga ") 
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MICROBYTES  

Staff-written highlights ofdevelopments  
in technology and the microcomputer industry.  

Experimental Speedup Card Puts Mac Plus 
on the Fast Track 
A prototype accelerator board for the 
Macintosh Plus may enable that machine 
to crunch numbers 200 times faster 
than is currently possible. Different ver­
sions of the speedup board will operate 
at different speeds; the fastest will be 
built around a 25-megahertz Motorola 
68020 CPU. Other versions will execute 
at slower speeds, depending on 
whether a 12-, 16-, or 20-MHz 68020 is 
used. All versions will also include a 
20-MHz 68881 coprocessor, Zylink and 
Altair multiple gate array chip sets, 
and five PAL chips. The card is being 
developed concurrently in San Fran­
cisco and Mexico by a small company 
called Whizzard Works. 

"We can clearly see a minimum per­
formance improvement of JO or 12 times 
for normal processing with the 25-MHz 
board," Whizzard Works president 
Howard Waldron told Microbytes 
Daily . "We are a little in doubt of what 
the upper limit should be, but I 
wouldn't be surprised to see up to 200 
times for straight number-crunching 

operations." Waldron claimed that the 
12-MHz version of the board will have 
a minimum performance that is 3 
times greater than the standard Mac 
Plus for normal processing, while the 
16-MHz card will have "something in 
the range of 5 times for normal pro­
cessing and 100 times for number 
crunching." 

Waldron, who wants to patent his 
method of attaching the accelerator card 
to the Mac's on-board CPU, said the 
board incorporates ROM caching for in­
creased speed, and all wait states have 
been eliminated. Both 12- and 16-MHz 
boards will have 4 megabytes of 120­
nanosecond dynamic RAM, while 20­
and 25-MHz boards will have 2 mega­
bytes of 100-ns CMOS memory. 

The unnamed accelerator board has 
been through several critical trouble­
shooting stages. When we last spoke 
with Waldron, he was planning to run off 
eight beta boards-two for each fre­
quency range-before offering the card 
as an OEM product. 

High-Speed PCs Pose Problem 
for Some Low-Cost Graphics Cards 
High-speed personal computers and in­
expensive EGA cards don't always mix , 
as some system integrators and users 
are finding out. But the blame can't be 
put on the EGA cards in every case, 
say adapter vendors, because cheaply 
engineered high-speed machines are 
sometimes a contributing factor as well. 
The most common manifestation of the 
problem that users are experiencing is an 
error condition on power-up. In these 
instances, the system intermittently rec­
ognizes the ROM BIOS. The solution, 
say users, is to keep resetting the ma­
chine until the card catches hold. 
Sometimes, allowing the machine to 
heat up for a while helps. 

The cause of the problem, according 
to manufacturers contacted by Micro­
bytes Daily, is twofold. On the one 
hand, some low-grade EGA cards aren't 
built with enough tolerance to handle 

the higher CPU and bus speeds. On the 
other hand, many clone makers are 
cutting corners to achieve higher speeds 
and lower costs. Consequently, bus 
speeds are running greater than the 8­
MHz level defined by de facto PC stan­
dards-and low-tolerance adapter cards 
just can't keep up. "Controlling the 
bus speeds while increasing the CPU 
clock speed is a more complicated 
engineering task and costs more money 
because additional chips are required," 
says Mir Ali of Advanced Micro Rec 
search Inc. (Redwood City, CA). 
"Some of the Taiwanese and other 
clones run the bus and everything else 
faster, and that usually kills compatibil­
ity." Most big-brand personal com­
puters, including IBM , Compaq, PC's 
Limited, and Tandy, adhere to an 8­
MHz bus speed. 

cominued 

Nano bytes 
Real-time software engineers 
need their own specialized soft­
ware, Ready Systems (Palo Alto, 
CA) president Aryeh Finegold 
says, so the company came out 
with an integrated set of design 
tools for real-time embedded 
software systems. With CARD­
tools (the CARD stands for com­
puter-aided real-time design), an 
engineer could design a system 
around, say, a 68000 micro­
processor, then check and verify 
its performance, and then "substi­
tute" another processor, say, an 
80386, and compare the system 
performance. "We can tell you 
way before you commit to a line of 
code what will happen in the en­
vironment," Finegold said. 
CARDtools, which includes 
tools for control map building, 
user-interface prototyping, a 
graphics editor, and a program­
design language editor and ana­
lyzer, works on the IBM PC AT 
and compatibles. Prices start at 
$10, 000 .... Doing the job right 
means using the right tools. 
With that in mind, James River 
Corp. (Groveton, NH) has 
worked up a new coated paper 
specifically designed for use 
with laser printers. The Laser 
Ultra paper is coated on two 
sides and can be used to produce 
high-contrast master images for 
camera-ready copy and pasteups. 
In addition to being resistant to 
curling, the paper's high "wax­
holdout" property prevents it 
from absorbing rubber cement, 
wax, and other art-department 
adhesives .... Early indications 
point to Bitstream Inc. (Cam­
bridge, MA), home of renowned 
typographer Matthew Carter, 
setting the font standard for Post­
Script-compatible page-descrip­
tion languages. Clone developers, 
including Phoenix Technologies, 
Control-C Software, Bauer Enter­

co111i11ued 
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prises, and Eicon Technology, 
will provide their own character 
generators, while Bitstream will 
provide its Fontware Quality En­
hancement Module. The mod­
ule, a 30K-byte program with 
hooks that allow it to be inte­
grated into Postscript interpreters, 
controls typographic fea­
tures .... At a rather moribund 
Laser Active '87 , a show spot­
lighting CD-ROMs, WORMs, 
videodisks, and optical-storage 
systems, Optical Media Interna­
tional (Los Gatos, CA) intro­
duced a complete CD-ROM pub­
lishing workstation based on an 
IBM PC AT. The deskTOPIX sys­
tem lets publishers go from raw 
data to videotape, write-once 
optical disk, or direct to a CD 
mastering system, and from there 
to a finished platter. The setup 
includes an AT, a hard disk drive 
that holds up to 8000 megabytes, 
an 8000-megabyte write-once 
optical disk drive, software that 
lets a hard disk drive act as a CD­
ROM for development purposes, 
a file-production system that con­
forms files to the High Sierra 
format, a 2 .2-gigabyte tape drive, 
and CD-ROM disk drives. 
Prices start at $12, 995 . . . . And 
now some quips and quotes from 
the Seybold seminar on desktop 
publishing: "When we look back 
at 1987, PostScript will be the 
biggest Polish joke of the year," 
said Atex cofounder Charles Ying. 
To which Apple cofounder Steve 
Jobs replied, "With all due re­
spect to you, Charles, you don't 
know what you are talking 
about." "PostScript has won, 
but it may be the Apple II of page­
description languages; there may 
be something that follows it," said 
Bill Hilliard of Phoenix Technol­
ogies. But why all this talk about 
PostScript compatibility?, some 
asked. "The issue isn't Postscript 
compatibility , " said Andy John­
son-Laird of Postscript cloner 
Control-C Software. The issue, 
he said, is "LaserWriter compati­
bility ." Phoenix's Hilliard 
talked about the same thing. "Our 
target is to be functionally com­
patible with the Apple Laser­
Writer," he said when telling us 
about Phoenix's Postscript-com­
patible, uh, LaserWriter-com­
patible interpreter. 

PC's Limited (Austin, TX) spokes­
person Gary Gastineau acknowledged 
that his company has noticed problems 
with several low-priced EGA cards . 
"Yes, we've seen that problem," he 
said, "and for us, the problem is on the 
[EGA] card." Gastineau said the com­
pany began noticing the power-up prob­
lem when evaluating EGA cards for its 
80386 PC, a machine with switchable 
8-/12-MHz bus speeds. According to 
Gastineau, some low-cost EGA cards 
that worked fine at 8-MHz bus speeds 
would not work at 12 MHz. However, 
he pointed out that most higher-quality 
EGA cards did work at 12 MHz without 
any problems . "The higher-end manu­
facturers have been building enough 
margin into their boards to accommo­
date the higher bus speeds," he said. 
Manufacturers stress that CPU clock 
speed itself isn't really a factor. "As 
long as you keep to the 8-MHz bus 
speed, you can run the CPU at any speed 
you want, " says Ali. 

For an EGA card to operate properly 
at the higher speeds, it should have 
120-ns or faster RAM; many "lower­
quality" cards have 150-ns RAM . Addi­
tionally, the EGA ROM may not be 
fast enough. 

Apparently the problem is wide­
spread enough that some adapter makers 
have been getting worried calls from 
OEM customers and users. A spokes­
person for Video Seven (Fremont, CA) 
said that because of many requests from 
customers, an engineer has been as­
signed to investigate how much the bus 
speed can be increased without inter­
fering with the card. So far, Video Sev­
en's have exhibited enough tolerance 
for bus speeds greater than 8 MHz. 

For the most part, manufacturers 
agree that users should be careful when 
buying extremely low-priced cards, es­
pecially ifthere is no guarantee or any 
way of testing the card. "You're not 
going to know if it works unless you plug 
it in," says Gastineau . 

Matsushita Plans WORM, Erasable Drives 
Matsushita, the large Japanese parent 
company of Panasonic, plans to offer an 
optical write-once, or WORM (write 
once, read many), drive soon. Although 
the company would not disclose details 
such as pricing or availability dates, it 
did say that the drive would use 5 1.A ­
inch disks with capacities of 200 mega­
bytes. The write-once disk drive, 
which will be branded Panasonic, will 
probably be similar to the drive that 
Matsushita manufactures for IBM . 

Matsushita will deliver a prototype 
of an erasable optical disk drive next 
year, probably in the third quarter, a 
company spokesperson said. It will 
probably be competing with products 
from Sony, Philips, and Kodak. Matsu­

shita has invested heavily in the phase­
change scheme, so that's probably the 
technology that will be incorporated in 
the drive it brings to market. In phase­
change technology, molecules of tellu­
rium suboxide change from an amor­
phous noncrystalline state to a 
crystalline state and back again, depend­
ing on the type of laser beam applied. 
But the company is also studying other 
approaches, including magneto-optical 
(which Sony is using) and dye-polymer 
technologies. One hurdle all the pio­
neers of erasable optical drives will have 
to leap is the slowness of the units, 
caused partially by the size of the optical 
disk head, which is much bigger than a 
head in a typical magnetic drive. 

CAD Program Uses Al Techniques, Regular­
Language Front End 
An experimental CAD program that 
provides a natural-language front end for 
system designers has been developed 
by a team of engineering researchers at 
the University of Southern California's 
School of Engineering. According to Dr. 
Alice Parker, an associate professor of 
electrical engineering and leader of the 
project, the Advanced Design Auto­
Mation (ADAM for short) program will 
be used to create high-level integrated 
circuits and complex digital systems. 
The program applies artificial intelli­
gence techniques to traditional engineer­

ing problems to aid designers in the 
early phases of a design project, from 
system specification to completion of 
the functional design. Up to now, these 
steps have had minimal computer 
support. 

"Most people use a natural-language 
system to simply query a database," 
Parker told Microbytes. "With 
ADAM, we are using English to enter 
information about specifications and 
then building designs. We are pulling 
information out of English and putting 

continued· 
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it into a block diagram." 
As information is entered into the 

program, ambiguities are detected and 
returned to the user for clarification. A 
database that describes the design is then 
automatically created. Parker added 
that "conventional CAD databases can 
tell you how a digital design is con­
structed and how the parts are con­
nected. But the ADAM database can 
actually tell you how the design will 
behave." 

One module looks at the specifica­
tion information and plans the steps of 
the design process. It also tells the de­

signer what should be done, and in what 
order. An automatic pipeline design 
component enables the program "to 
begin a functional specification and 
end up with the hardware required to ac­
complish that specification while stay­
ing within the user's constraints," said 
Parker. "We were the first to do this," 
she said. In doing so, the program 
quickly evaluates more design possibil­
ities than the designer could evaluate 
manually. Furthermore, she claimed, 
the designs are more intricate and com­
plex, since the software keeps track of 
many more details than a designer can. 

The program-written mainly in C, 
although some LISP and Prolog code is 
used-runs under Berkeley Unix on a 
Sun workstation. So far, Parker and her 
associates have had success particu­
larly with designs that involve signal 
processing. Over the next year, how­
ever, Parker wants to expand the vocabu­
lary of the system and the range of pat­
terns it can use in sentences. She 
estimated that it will be 4 or 5 years be­
fore a fully implemented, commercially 
acceptable version of the program can 
be developed, but an experimental ver­
sion may be available within 2 years. 

Telecommuting Project: Transporting Information, Not People 
A pioneer test to study the effective­
ness of "telecommuting" is scheduled to 
get under way in California this month. 
The 2-year California Pilot Telecommut­
ing Project will initially involve 200 
state employees, although the project's 
director, David Fleming, told Micro­
bytes that it will grow throughout the 2­
year span. 

Instead of physically commuting to 
their offices each day, employees in the 
program will work from their houses 
or from neighborhood offices using per­
sonal computers, telephones, and ter­
minals. The California General Services 
Division, which Fleming works for, 
will provide telecommunication equip­
ment for the neighborhood offices, 
while individual state departments will 

provide computers for those employees 
who don't already have them at home. 
For the most part, employees will still 
report to the office at least once a week 
or as needed. 

"Our mission is to establish the 
technology as a work option in state gov­
ernment," Fleming said. "Our goal is 
to identify the most effective methods in 
terms of cost, staffing, reduced energy 
consumption, traffic patterns, and air 
quality." 

Participating departments will in­
clude General Services, Transportation 
and Highways, Franchise Tax Board, 
Fish and Game, and the Energy Com­
mission. Fleming added that the cate­
gories of participating workers cuts 
across all levels, including clerical, 

professional, and management jobs. He 
said that the project will not focus on 
any one job but will attempt to identify 
those parts of a job that don't have to 
be done at a main office. 

So far, most of the work has been 
done in identifying those people who are 
interested in telecommuting. Fleming 
started by asking for volunteers. Project 
personnel then worked closely with 
each volunteer's supervisor to determine 
whether the person and the job were 
appropriate for telecommuting. "The 
manager/employee relationship is criti­
cal," he explained. "Telecommuting is 
based on mutual trust." 

"What we want to be able to do," 
Fleming said, "is transport ideas and in­
formation instead of people." 

Amiga Program Converts Text to Hand Signs 
A program to help teach sign language 
to people with hearing impairments and 
to those who interact with them has 
been developed by an Ohio State Univer­
sity researcher. SpeechSign, which is 
written in C, runs on the Commodore 
Amiga and makes full use of the graph­
ics and sound capabilities of the 
computer. 

Key to the effectiveness of the pro­
gram are a series of images generated 
from scanned photographs of a per­
son's hands. In each photo, the person 
creates an individual "letter" of the 
sign-language alphabet. Those images 
are scanned and stored on disk, then 
loaded into memory and displayed when 
a particular "letter" is needed. 

When the program is started, two 
windows appear at the top of the screen, 
and a control panel appears in the 
lower half. In one of the upper windows, 
the scanned hand images appear; in the 
other, the face of a "stick figure" is 
displayed. 

The control panel contains the pri­
mary data-entry line, where the user 
types in English sentences to be con­
verted to sign language; below that is a 
line that displays the phonetic equiva­
lent of the sentence. The control panel 
also lets the user manipulate the speed 
at which the hands will "spell out" the 
sentence, the volume level and pitch of 
the voice output, and whether the 
"speaker" is male or female. Once the 

English sentence is entered, voice output 
"speaks" the sentence. The sign win­
dow then begins finger-spelling the sen­
tence while the stick-figure face 
"mouths" the appropriate letters . 

"With this system," said Manjula 
Waldron, a professor of engineering 
graphics at OSU, "you can teach your­
self sign language at your own speed." 
Waldron said it wasn't until the Amiga 
graphics and sound capabilities came 
along that it was economically feasible 
to develop a program like SpeechSign. 

Currently, the program is not com­
mercially available, but versions of it 
have been used by speech specialists at 
OSU, Stanford University, and the Uni­
versity of Minnesota. 

TECHNOLOGY NEWS WANTED. The news staffat BYTE is always interested in hearing about new technological and 
scientific developments that might have an impact on microcomputers and the people who use them. We also want to keep track 
of innovative uses ofthat technology. If you know ofadvances or projects that involve research relevant to microcomputing 
and want to share that information, please contact us. Call the Microbytes staffat (603) 924-9281, send mail on BI X to Micro­
bytes, or write to us at One Phoenix Mill Lane, Peterborough, NH 03458. 
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III'm told they don't throw matg 
parties down in DP. 

So I askedDoug to come up to ours. D'!'!(s 
th£ real brains behind our new 3B system. HsS 
th£ mzson ourcomputers can now talk to th£ 
IBM in Accountingand the DEC in Manuf_ac­
turing. Ifyou kn<>w anything aboutDP, that 
amounted to _doingbusiness across the Berlin 
Wall. Doughad abrainstorm and suggested
A1&T. Their approach is standardizing c<»>RUni­
cations between different systems. I don?have to · 
tellyou that's openedsome doors aroundhem. Ri 
owe Doug a lot. 

AT&Tromes tbmugb. ,, 

-
The AT&T 38 Computers 

A'l&T now offers a full line of departmental workgroup 
computers serving up to 300 users. Arich library ofsystem and 
applications software includes host connectivity. development 
tools, programming database management, OA, 
and a world of other UNIX®System programs. 

LAN sta11dards: Jnterfaces to Ethernet*. A'OO' ISN, 
STARJ.AN Network, DECnet** and more put different depart­
ments in touch. . 

!ndtJStry standards including rBMt 3270, SNAt, BSC 
and X.25 link mainframe, midrange and micro environ­
ments. 

Communications sojlur1re moves data transparently 
between applications via packages like LU 6.2, A'OO' Document 
Exchange and others. For the f\Jll story on A'M"s surprising 3B 
Computers,call now: 1800 247-1212. . 

From equipment to networking, from computers to 
communications, A'.00' is the right choice. 
•f.1hc:>rnt!'f Is 11radcm,u1r Xero:<tC(n-p 

M<&chlnes Corp. 
Cll,87 AT&T 

-
-_, AT&T 

7 The right choice. 
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LETTERS  
and Review Feedback 

Modules Not Included 
I recently purchased a software product 
called Generic CADD by Generic Soft­
ware. I based my decision mostly on "A 
CAD for All Incomes" (August), where 
Phillip Robinson reviewed six different 
CAD packages. 

In the article, the information pertain­
ing to Generic CADD 2.01 had an edi­
tor's note at the end, stating that the new 
version (3. 0) included several features, 
such as autodimensioning, solid fill, and 
cross-hatching, all the features I had been 
looking for in a reasonably priced CAD 
program. When I started using version 
3.0, however, it became obvious that the 
supposedly included features were actu­
ally add-on modules that must be pur­
chased separately. 

Judy Trogadis 
Toronto, Ontario, Canada 

Our mistake. Autodimensioning is 
available with the add-on module Auto­
Dimensioning for $49. 95, and you must 
purchase Drafting Enhancements-2, also 
$49. 95, to get solid fill and cross­
hatching. 

To set the record straight, you must 
also purchase AutoConvert, $49.95, for 
DXF file transfers, and Generic IGES, 
$249. 95, for IGESfile transfers .-Eds. 

QuickBASIC and TSRs 
In the review "BackComm and Side­
Talk" by Rob Fixmer (August), an edi­
tor's note includes the comment that 
"Microsoft technical support does not 
recommend using QuickBASIC with any 
terminate-and-stay-resident program." 

I find this ironic, because efficient and 
careful use ofQuickBASIC (which I like) 
virtually requires a program like Key­
works, which I use. 

LETTERS POLICY: To be considered for 
publication, a letter must be_ typed double­
spaced on one side ofthe paper and must in­
clude your name andaddress. Comments and 
ideas should be expressed as clearly and con­
cisely as possible. Listings and tables may be 
printed along with a letter if they are short 
and legible. 

Because BYTE receives hundreds ofletters 
each month, not all ofthem can be published. 
Letters cannot be returned to authors. Gener­
ally, it takes four months from the time BYTE 
receives a letter until it is published. 
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Table 1: Fibonacci results in cmForth. 

System Time (seconds) 

Mac SE 7.83-MHz 68000 CPU 
7.83-MHz 68881 FPU 264.00 

IBM PCAT 8-M Hz 80286 CPU 
with FPU 8-MHz 80287 FPU 120.96 

Mac II 15.67-MHz 68020 CPU 
15.67-MHz 68881 FPU 83.70 

Mac SE with 15.67-MHz 68020 CPU 
Hyper Charger 7.83-MHz 68881 FPU 71 .60 

IBM PS/2 16-MHz 80386 CPU 
Model 80 16-M Hz 80387 FPU 57.40 

Compaq 16-M Hz 80386 CPU 
Deskpro386 8-MHz 80287 FPU 53.10 

Delta board 4-MHz NC4016 CPU 28.20 

PC4000 5-MHz NC4016 CPU 22.60 

QuickBASIC compiles only to the de­
fault drive. If the source files are to be 
kept on a different drive or directory, 
then every time a file is loaded, the drive 
or path has to be typed in again. Working 
on a hard disk or network in a subdirec­
tory may require typing IO or.20 charac­
ters repeatedly. A simple macro is vital 
for efficiency. It also helps the sore fin­
gers when recompiling six or seven pro­
grams with a revised common section. 

QuickBASIC is generally a· delight to 
use, and it has only a few bugs, but the 
nuisance of dealing with alternate drives 
and paths would result in a rebellion if I 
could not use a TSR program. 

Mike Firth 
Dallas, TX 

Building a Better Arrowhead 
When I received my August copy of 
BYTE, I hurriedly coded into Turbo Pas­
cal several fractals listed on pages 126 
and 127 of "Creating Fractals" by Wil­
liam A. McWorter Jr. and Jane Morrill 
Tazelaar. I was most fascinated by Man­
delbrot's Arrowhead-which, unfortu­
nately, didn't much resemble an arrow­
head. In fact, it only developed into two 
sawtooth edges at 30-degree angles from 
each other. 

With some tinkering (and much luck), I 
found that simply providing 12 birth cells 
(the original four in the article repeated 

three times) provided a very clear arrow­
head shape to the fractal. I am now forced 
to wonder if there is a more "correct" 
version of the fractal-and what it is. 

Another item of note in my tinkering 
was a variation of the arrowhead created 
by setting D=4 and /to [O, 1,2,3,0, 1,2,3, 
... ] . The shape is a fairly clear arrow­
head that seems to be tilted at a 45-degree 
angle. Its form almost suggests a three­
dimensional nature. Very weird. 

Donald A. Tieberg 
Arlington Heights, IL 

Forth and the NC4016 
The New Generation columns "High-Tech 
Horsepower" (July) and "Head to Head" 
(August) listed some comparisons of vari­
ous personal computers running six bench­
marks that were given in the July article. 
Table 1 is a comparison of the times forthe 
first benchmark (an algorithm that com­
putes the twenty-fourth Fibonacci number 
100 times) on the machines listed in the 
August article, versus times I have 
achieved on two systems using the Novix 
NC4016 Forth Engine. 

I ran the Fibonacci benchmark on the 
Silicon Composers PC4000 PC-compat­
ible board and its stand-alone Delta 
board. The PC4000 was running at 5 
megahertz, and the Delta board at 4 
MHz. Both were using cmForth as their 

continued 
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-AND IT IS US. 
Some nine-wire dot matrix printers hide &om the competi­

tion. Not the new Citizen™MSP-50. 
With the ability to handle all types of paper, top or bottom feed, 

and a convertible push or pull tractor, it figured it was the best. How­
ever, another printer had designs on the title. 

So the MSP-50 relied on its high speed, up to 300 cps, to crush 
the competition. But it wasn't enough. Feature by feature these two 
contenders battled. Quiet mode. 240 dpi graphics.Color capability. 
Choice of fonts.Front panel feature controls. Even compatibility with 
most major software.They were equal. Finally, the MSP-50 put its 
80-column print width on the line. Unfortunately, the other machine 
offered 136. 

What was the other machine? The new Citizen MSP-55.Which 
just goes to prove that if you want to be considered one of the best, 
you have to be a Citizen in good standing. 

For more information call 1-800-556-1234, Ext. 34. In California 

ca111-soo-441-2345,Ext.34. ­ CITIZEN.. 
©1987 Otizen America Corporation. 

g:: logo are trademarks of Printers that run like clockwork. 
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Made in U.S.A. 
AH steel frame construction 
Easily holds up to 150 lbs. Anthro• Corporation 30" deep x 25" wide 

Technology Furniture 
3221 N.W Yeon St. 
Portland. 0 . 97210 
503-241 -7 113 

Anthro Corporation is a subsidiary of Tektronix Inc. AnthroCarl iS a r90Stered trademark of AnllYo Corporation. 

LETTERS 

operating language . The code for the 
BYTE benchmarks was written in C. The 
listing below shows the code for the 
benchmark in C and cmForth. 

continued 

Fibonacc i � b e nc hmark in c. �

#define NTIMES 100 �
/ *number of time s to �
compute Fibonacci va lue* / �
#define NUMBER 24 �
/ *biggest one we can �
c ompute with 16 bi t s* / �

mai n () �
/*compute Fibonacci val u e* / �

i n t i; 
unsigned val ue, 

fib() : 

printf("Fibonacci (%d 
iterations:",NTIMES); 

for (i = 1; i , =NTIMES; l++) 
value= fib(NUMBER ) ; 

printf("Fibonacci (%d) = %u. 
\n",NUMBER,value); 
exit (O); 
( 

unsigned fib(x) 
/*compute Fibonacci number 

n :cursively* I 
int x; 

if (x<2 ) 
return (fib(x-1) + 

fib (x-2) ) ; 
else 

r eturn f ib (x+ l ) + 
fib (x-2 )) ; 

else 
return (1); 

Fibonacci benchmark in 
cmFORTH 

100 CONSTANT NTIMES (NUMBER 
OF TIMES TO COMPUTE F I B 

VALUE) 
24 CONSTANT NUM (BIGGEST 

ONE WE CAN COMPUTE IN 
16 BITS) 

FIB (Ul - u2) RECURSIVE 
DUP 2> IF DUP 1 - FIB 
SWAP 2 - FIB + 

ELSE DROP � 1 
THEN 

FIBTEST (- ) �
CR NTIMES U.. " ITERATIONS: " �
0 ( MAKE SURE SOMETHING IS �

ON STACK) 
NTIMES 1 - FOR DROP NUM FI B 

NEXT 
CR ."Fibonacci 

("NU M 2 U. R. ") = "U.; 
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0 BUSINESS 1-EZ-FORMS business form 
generation, completion and printing program. 

D CAD 3-The PC-Flow 1.0 computer aided flow­
. chart generation program. Color graphics required. 

[fil COMM 4a,b,c,d,e-(5 disks) Join the world of 
sysops with RBBS Bulletin Board System 14.10. 

[[]DATABASE 1a,b-(2disks) File Express 3.8 
menu driven general purpose database manager. 

D EDUCATION 1-lnteracb·ve DOS tutorial for new 
PC users. Makes learning DOS painless. 

[[] FINANCE 1a,b-(2 disks) PC Accountant 2.0 
personal bookkeeping and finance management. 

D GAMES 1-3-D Pacman, Kong, Spacewar, Janit­
Joe, futuristic Flightmare and more. Color required. 

D GAMES 2--0ubert, Pango, Centipede, dun­
geons and dragons style Zoarre, etc. Color req. 

D GAMES 3-Blackjack with customizable rules,  
Armchair Quarterback (you call plays), and more.  

D GAMES 4--StarTrek, the Castle adventure  
game, and the original Colossal Caves Adventure. S;

D GAMES 5-The Hack adventure game from the 
universities. Like Rogue, only much richer. ?i;

D GAMES 6-Pinball. Othello, Dragons, Sopwith 
(fly a Sopwith Camel) and more. Color required. 

[[] INFO 1 a,b-(2 disks) Cooking recipes database 
with keyword/ingredient retrieval. Add your own. 

[[] MUSIC 2a,b-(2 disks) PianoMan 3.0 polyphonic 
music recording and playback program. 

D ORGANIZER 1-DeskTeam, a Sidekick clone. 
and the Judy personal calendar program. 

D PRINTER 1-Resident print control and font 
utility, intelligent spooler, banner maker, and more. 

D SIMULATION 1-Maze making program, MIT's 
Life simulation, starfields, etc. Color graphics req.

D UTILITIES 1-A collection of invaluable general 
purpose DOS utilities. An absolute must for all. 

D UTILITIES 2-More invaluable DOS utilities in­
cluding screen burnout, ram disk, and more. 

D UTILITIES 3--A comprehensive set of debugging 
and diagnostic utilities for monitoring your computer. 

NEW RELEASES/UPDATES 
D BUSINESS 2-Expressgraph business graphics. 

Chart your data and find trends. Color graphics req. 
[[] CAD 1a,b-(2 disks) Fingerpaint 1.2 advanced 

painting and Altamira object oriented design. Color. 
[[] CAD 2a,b-(2 disks) DanCad3d, an advanced 

2D/3D drafting program w/animation. 640K, color. 
[[] COMM 2a,b-(2 disks) Procomm 2.42, an excel­

lent modem program with terminal emulation. 

D EDUCATION 3-PC-Fastype 1.20 typing tutor, 
ideal for beginners and advanced students alike. 

[[] FINANCES 3a,b-(2 disks) Express Cale 3.12, 
a powerful and user friendly spreadsheet program. 

D GAMES 8-Striker helicopter attack and Risk, the 
game of world domination. Color required.

D GAMES 12-Backgammon (play the computer) 
and Wheel of Forlune based on the gameshow. 

D GRAPHICS 1-Record and play back screen im­
ages! Excellent for demo, etc. Color required. 
GRAPHICS 2a,b,C-(3 disks) An excellent 3-D 
surface modelling and shading program. Color. 

[[] INFO 2a,b-(2 disks) Zip-Phone, national 
areacode/prefix to zip·code cross reference. 

[[] LANGUAGE 3a,b-(2 disks) The A86 3.09 
macro assembler and debugger for 8088/86/286s. 

[[] SHELL 4a,b-(2 disks) Automenu and HDM III 4.04 hard disk prog. for custom full-screen menus. 
D UTILITIES 5-Hard disk utilities for verifying, for­

matting, parking and optimizing your disk drives. I 
I D UTILITIES 6--Advanced utilities including 

Mark/Release (remove resident progsw/o reboot!) 

I 0 UTILITIES 7-More advanced u·tilities including 
Masterkey (undeletes files from hard disks). 

I [[] WORD 1a,b-(2 disks) PC Write 2.71, a powerful 
word processing system w/spell checker, laser supt. 

I Most soflWare listed is shareware or user-supported. 

PfWl.fo.&llffi@jrm.:tMtfWlJ.@NC.t#Wt·ffl*1 
I MicroCom Systems Cost of items __ I  

3673 Enochs Street Shipping $3.oo  
I Santa Clara, CA CA res tax I 
I 95051 Total encl. I  
a.; ___________ ;.mI I I 1111ws-4 
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As you can see, the NC4016 running at 
a clock rate four times as slow as a Desk­
pro 386 executes this benchmark nearly 
twice as fast. Also, the cmForth imple­
mentation is much more concise and, to 
me at least, less cryptic compared to the 
C version. And, of course, the word FIB 
can be run interactively and used inde­
pendently of FIBTEST. 

With this benchmark, the power of 
Forth and the NC4016 is directly shown. 
Just imagine what can be done with an 
NC4016 running at 16 MHz. 

Douglas Ross 
Goddard Space Flight Center 

Greenbelt, MD 

File-Transferring Device 
Thanks to the publication of a letter to the 
editor, written by John Mcintire of the In­
ternational Livestock Centre for Africa 
(August, page 16), I am able to provide 
Mr. Mcintire with the information he 
requires. 

Mr. Mcintire wishes to transfer his 
files from a Xerox 630 Memorywriter to 
a Hewlett-Packard Vectra microcom­
puter. Interpreter Inc . (11455 West Ave ., 
Wheatridge, CO 80033, (800) 232-4687) 
has developed a device that will transfer 
the files to Writepower software, by 
Samna, for use on the HP Vectra. I hope 
you will publish this information for any­
one else who may need it. 

Tom Crosby 
Xerox Corp. 

Rochester, NY 

Chronic Acceleratoritis 
I am writing to complain about the speed 
of the latest compilers, computers, and­
worst of all-accelerator cards. I am a 
full-time freelance Macintosh developer, 
working in Pascal and 68000 machine 
code. What this means is that much of my 
time is spent idly watching my compiler 
compile, my assembler assemble, or my 
linker link. 

Things used to be great. I'd set the ma­
chine in motion and then pop downstairs 
for a cup of tea. Any reasonable-size pro­
gram, and I'd have time for lunch. I used 
to read novels while working. I'd manage 
a chapter about every three or four com­
piles on average (admittedly, it made the 
narrative of the book somewhat dis­
jointed, but it passed the time). I used to 
look forward to those pauses. 

But not any more. First, it was faster 
compilers . Then faster computers. And 
now it's accelerator cards to accelerate 
the faster computers to even faster 
speeds. I now set the machine going, 
blink, and the damned thing's sitting 
there waiting for me to catch it up. My 
work-to-rest ratio is now about 999 to 1. 
It used to be more like 2 to 1 , or even 1 to 

1 on a good day. I can't even go to the 
bathroom while the machine compiles 
without hearing an impatient "ready 
when you are" beep. 

Let me give you an example. While de­
veloping Crystal Quest (a shareware 
game I've put out for a bit of fun), com­
piling, assembling, and linking took 
around 25 minutes on my Mac Plus (with 
a hard disk drive) using compiler x and 
assembler y. That was enough time to 
make a cup of tea, feed the cat, eat a sand­
wich, and go to the bathroom. Then I got 
a Mac SE and started using Apple's own 
MPW development system. Bad news. 
The time was now down to about 4 min­
utes, 30 seconds-only enough time for 
the cup of tea. 

But then came the crushing blow. I was 
stupid enough to ask the company for 
whom I am currently doing contract work 
for a HyperCharger accelerator card. 
Even worse, the company agreed and 
bought me one. Why I ever committed 
this folly, I'll never know. The same pro­
cess now takes a little over a minute-not 
enough time to get halfway down the 
stairs toward the kitchen. I've inadver­
tently decreased my rest time by a factor 
of more than 20. I'm now too thirsty, too 
hungry, and too crippled up with blad­
der-ache to work. 

I am seriously considering forming a · 
developer's union to ban fast, efficient 
compilers, speedy computers, and, above 
all, accelerator cards. I am also thinking 
of developing and marketing such devel­
opers' godsends as crippled compilers, 
I-MHz 6502 computers that interpret 
68000 code from a BASIC program, and 
decelerator cards. The decelerator card 
would go into the expansion slot of your 
computer and keep on pestering the CPU 
with useless requests for transfers of mas­
sive amounts of data. It would induce 
more wait states than a queue to an airline 
check-in desk. Every now and again (or 
possibly quite often), it would simply jam 
the whole system out of spite and sit there 
for a few minutes until it calmed down 
and let the CPU have its bus back. 

The result would be wonderful . You 
could tell the machine to start compiling 
and then trot off for a quick skiing holiday 
in the Alps. With a really long program, 
you might even find enough time to start an 
entirely new career in airship recondition­
ing while the machine does a link. You 
would end the day feeling fulfilled and 
ready to pleasantly relax next to your purr­
ing cat-unquestionably a vast improve­
ment over what has become a race between 
my heartbeat and the CPU clock. 

I'm sure there must be other devel­
opers out there with the same symptoms 
of chronic acceleratoritis. Please write to 

continued 



PRESENTING THE DIFFERENCE BETWEEN  
FAST COMPILING AND FAST PROGRAMMING.  

REVIEWERS ARE  
RAVING ABOUT  
LET'S CAND csd. �

"Let’s Cis an inex›
pensive, high-quality 
programming package... 
with all the tools you wm 
need to create applications." 
-William G. Wong, BITE, 
August 1986. 

"The peifonnance and 
documentation ofthe $75 
Let’s Ccompiler rival those 
ofCcompilers for the PC 
currently being soldfor 

For compiling speed, 
you can't do better than 
Let's C. But to really 
speed up programming 
you can't do without the 
powerful source level 
debugger, csd 

Ifyou want the 
power, portability and flex­
ibility of C, start with the 
complete compiler, Let's C. 
For utilities, editor, compil­
ing speed and fast, dense 
code, Let's Chas it all. 

But to get your pro­
grams up and running you 
need more. Because even the fastest compiler 
can't outrun bugs. You need the revolutionary C 
Source Debugger, csd. 

CUT DEVELOPMENT TIME IN HALF  
WITHcsd  

LIMITED TIME  
OFFER  

FREE csd  
WITH LET'S C!  

$500 ... highly recommended... " 
-Marty Franz, PC TECHJOURNAL, August 1986. 

"csd is close to the ideal debugging environ›
ment... a definite aid to learning Cand an 
indispensable tooljor program development." 

csd lets you bypass the time consuming frus­
trations of debugging-like long dumps and clunky 
assembler. With csd, you actually debug in C. You learn 
faster because you watch your program run in C. You 
finish faster because csd combines the speed of a compiler 
with the interactive advantages of an interpreter. The end 
result? Development time is sliced in half. 

LET'S CAND csd FEATURES 
Let's C: 
• Now compiles twice as last 
•  Integrated edit-compile cycle: edi­

tor aulomal1cally pmnls 
lo errors 

•  Includes Both small and large 
memory model ­

•  Integrated environment or 
command line interlace 

• 8087 sensing and support 
• Documentation features new 

lexicon format 
• MS-DOS object compatible 
• New make utility 
• Fast compact code plus register 

variables 
•  Full Kernighan & Ritchie Cand 

extensions 
•  Full UNIX compatibility and 

complete libraries 
•  Many powerful utili ties including 

make. assembler. archiver. cc one­
step compiling. egrep. IJ". tail. we 

• MicroEMACS fu ll screen edi tor 
wi lh source included 

• Supported by dozens of third 
party libraries 

• For the IBM-PC an 
• Not copy protected 

Sieve Benchmark 
(Compile time in seconds) 
Lers C: 2.8 (On 512K 6Mhz IBM-AT) 
Turbo C: 3.89 (As advertised) 

csd: 
• Large and small memory model 
• Oebug in Csource code. not 

assembler 
•  Monitor variables while 

tracingprogram 
• Does not change program speed 

or size 
• Provides separate source. eval­

uation. program and history 
windows 

• On-line help screens 
•  Can interactively evaluate any 

C expression 
•  Can execute any C function in 

your program 
• Trace back function 
• Ability to set trace points 
• Nol copy protected 

-William G. Wong, BITE, August 1986. 
"This is apowerful and sophisticated debugger built on a 

well-designed, ’serious ’ compiler." 
-Jonathon Sachs, Micro/Systemsjournal, April, 1986 

START TO FINISH, THERE'S NO  
BETTER ENVIRONMENT.  

Get started with the right C compiler and you'll have 
everything you need for development-including source 
level debugging. On top of it all, Let's C and csd are today's 
best values in professional Cprogramming tools.And 
most reliable: Mark Williams Ccompilers have been sold 
with DEC, Intel and Wang computers since 1981. 

60 DAY MONEY BACKGUARANTEE  

Mark Williams gives you a full 60 days to find out just 
how good Let's Cand csd really are-or your money back 

So if you want more than a fast compiler- if you want 
your programs up and running fast, ask for Let's C and 
csd. You'll find them at your software dealer's, in the soft­
ware department of your favorite bookstore, through the 
Express Program at over 5500 Radio Shacks or you can 
order now by calling 1-800-MWC-l 700.* 
· f11 Illinois call. 1312172-6659. Iii  

Company 
1430 West Wrightwood, Chicago, Ill inois 60614 

C9 1987 M;uk WillJa.111s Comit.any 
Let's C is a registered trtidemark of the Mark Williams Company. 

UNIX is a trademark of Labs. 

MARK WILLIAMS LET'S CAND csd.ONLY $75 EACH.  
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me and console me. Tell me that I'm not 
the only one. I need the reassurance be­
fore my neurons ignite. 

Patrick L. Buckland 
Ventnor, Isle ofWight, U.K. 

Environment Device Driver 
I noticed in the September "Best ofBIX" 
that some people were wondering about 
something I had thought about a long 
time ago: a global environment that could 
be accessed by different applications 
programs. 

At one time, I thought such a thing 

would be useful for processes that wanted 
to return more than just a I-byte termina­
tion code. To make a long story short, I 
finally wrote a character device driver to 
implement a logical device called ENV, 
which allows any application to access the 
"root" environment as ifit were a file. 

Because the root environment doesn't 
even exist at the driver's load time, find­
ing the root environment is tricky. When 
initialized, the driver sets a flag that says 
that the root environment's address is 
unknown. 

When the drive is accessed (after 

Make the Best Presentation 
of Your Career...with VideoShow 
Thousands ofsuccessful business people already do 

- "VideoShow is by far the most compelling and dynamic 
graphics system to come along in quite some time:' -Bill Morell 

Df':ader's "VideoShow has become our standard for presentations 
J:°'\:Digest corporate-wide:' -Robert Castellano 

CharlesSchwab "We couldn't possibly have made a presentation of that 
quality in such a short time using any other product:' -Dawn Lepore 

Make your next presentation as professional as the thinking behind it. 
Find out about VideoShow. 
Call 1-800-556-1234, ext. 234. 
In Calif., call 1-800-441-2345, ext. 234. 

The Leader in Desktop Presentation Products 
VideoShow is a re)\istered trademark of General Parametrics Corporation 

COMMAND.COM has loaded), it 
checks this flag. If the environment ad­
dress is unknown, the driver goes looking 
for it by searching for the COMSPEC= 
string. The driver knows that this string is 
somewhere after its own ending address 
and that the string begins on a paragraph 
boundary. Once the root environment is 
found, its address is saved and the ad­
dress unknown flag is cleared. 

My friends thought it was pretty cute, 
and it was a nice first exercise in writing 
device drivers for me, but having finally 
solved all the problems, I've found that I 

have anything really useful to do 
with it. 

So, if any readers have an interest in 
using this environment device driver, 
they can give me a call at (714) 544-0790 
during business hours (West Coast). I'll 
see what I can do about getting them a 
copy of the driver. 

Steve Barsky 
Tustin, CA 

Nonsquare Display Devices 
In the article "Vector-to-Raster Algo­
rithms" (September), Dick Pountain de­
scribes J. Michener's algorithm to gener­
ate the points for a circle. This procedure 
is very accurate; however, it has a major 
shortcoming, in that it doesn't address 
the problem of nonsquare display 
devices. 

To correct this problem, I first simpli­
fied J. Michener's algorithm, so that the 
Error value calculation was cleaner. 
After that, I added "scaling factors" for 
the height and width of the display pixels . 

Assuming that Radius, CtrX, and 
CtrY are values passed to a circle-gener­
ating routine, here is a simpler form of 
Michener's circle algorithm: 

x <-- Radius 
y <-- 0  
XDelta <-- 2 x - 1 * 
YDelta <-- 1 
Error <-- 0 

WHILE (X <=Y)  
Plot_S (CtrX, CtrY, X, Y)  
Error <-- Error + YDelta  

YDelta <-- YDelta + 2 
y <-- y + 1 
IF (Error >= X) THEN 

Error <-- Error - XDelta 
XDelta <-- XDelta - 2 

x <-- x - 1 
END IF 

ENDWHILE 

The Error value is here taken to be the 
difference between the radius2 using inte­
ger points to approximate the circle, and 
the radius2 of the ideal circle. 

To find this difference, the following 
table is used to derive some rules about 

continued 
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INTRODUCING FAST FORWARD:M 

NOWANY SOFTWARE CAN RUN UP TO lOTIMES FASTER. 
No more doodling while your database 

goes digging. Or lollygaggingwhile your 
spreadsheet loads. Or taking five while your 
word processing program takes forever 

With Fast Forward, any software runs 2 to 
10 times faster 

CAN SOFTWARE REALLY  
DO THAT TO SOFTWARE?  

Fast Forward can. Normally; your com­
puter is constantly going to your disk and 
wading through massive amounts of data. 

But with Fast Forward, data is retained in 
your computer's internal memory. Which is 
incredibly fast. Much faster than hard disks. 
Hundreds of times faster than floppies. 

FAST FORWARD PERFORMANCE 

D With Fast Forward •Without Fast Forward 

dBase Ill 
3.15 minutes 
29.6 minutes••••••••••• 

(Test: Add and delete 225 records) 

WordStar 3.3 
12 seconds 
40seconds••••••••••• 

(Test: MO\/e cursor to end of 46 page document) 

Lotus 1-2-3 
21 seconds 

51seconds ••••••••••• 
(Test: Load spreadsheet. 8 columns by 962 rows) 

All tests done on 640K IBM PC, 20 megabyte hard disk and 
floppy drive. 320K RAM allocated to Fast Forward. 

THE MORE YOU USE IT, 
THE FASTER YOU GO. 

Once installed, Fast Forward works invisi­
bly. As you use data, it's automatically stored 
in your computer's memory-and instantly 
available the next time you need it. Programs 
requiring frequent disk access (like dBase III) 
will show amazing improvements. And adding 
extended memory gives Fast Forward more 
room to work. So software runs even faster 

PERFORMANCE HAS 
ANEW PRICE: $69.95. 

You can buy a faster computer Or an 
expensive accelerator board. But ifyou're ready 
to turn on the speed without turning over a bun­
dle of money; ask for Fast Forward. It's from 
the Mark Williams Company; makers of quality 
software tools since 1976. And it's available at 
your software dealer In the software depart­
ment of your favorite bookstore. Or by calling 
1-800-MWC-l700.* 
And hurry. Because 60-DAY 
it'll be going fast. MONEY-BACK 

GUARANTEE
'In Illinois: (312) 472-6659 

lit
Company 

1430 West Wrightwood 
Chicago, Ill inois 60614 
Fast Forward runs on IBM· PCs and 
100% compatibles. Not copy protected. 
e 1987. M...-k Williams Company 
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Everex-the #1  

ASIC 
Technology 
Everex, the world leader in graphics 
technology, offers a complete line 
of advanced graphics adapters for 
IBM PC"/XT™/AT® and compatibles. 
Application-Specific Integrated Circuits 
(ASIC) designed and manufactured 
by Everex, have led to the quality, 
features, price and performance of 
these products for your satisfaction. 
Choose the graphics adapter to suit 
your needs and start enjoying the 
Everex experience today. 

EVGA ,.,  
•  True VGA on PC/XT/AT and 

compatibles 
• 256 simultaneous colors from over 

256,000 
• All 17 VGA modes implemented in 

hardware 
•  Runs VGA, EGA, CGA, MDA and 

Hercules® software 
• Supports  PS/2™, multifrequency, 

EGA, CGA, and monochrome 
monitors 

• 512 x 480 with 256 colors for 
video capture 

• Special 1280 x 600, and 800 x 600 
modes 

•  132 column text modes 

Micro 
Enhancer"' 
• High resolution EGA 
• Compatible with IBM® EGA 
• AutoMode™ automatic mode 

switching 
• Extended EGA modes 752 x 410 

and 640 x 480 
• 132 x 44 and 132 x 25 text modes 
• Supports multifrequency,  EGA, CGA 

and monochrome monitors 
•  Can run Hercules software on an 

EGA monitor 
• Includes feature adapter and RCA 

jacks 
• Very attractively priced 

EVEREX EVER for EXcellence, Evergraphlcs Plus, EVGA, Evergraphlcs Deluxe, Ultra Graphics, Micro Enhancer, RamFont, 
IBM, pc: PC/XT, PC/AT, PS/2, Xenix, and Hercules are trademarks and registered trademarks of their respective companies. © 1987 
Everex Systems, Inc. All rjgnls reserved. 
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•In Graphics.  

Ultra 
Graphics™ 
• Very high resolution monochrome 

graphics adapter 
• 1664 x 1200 resolution 
• Ideal for desktop publishing 
• Windows driver included 
• Perfect for CAD applications 
• AutoCad driver included 
• Non-interlaced display 
• Supports popular high resolution 

monitors 
• Co-exists with standard video 

adapters 

For more information or for the name 
of your nearest Everex dealer please call: 

Evergraphics 
Deluxe™ 
• Supports standard monochrome 

monitors 
• High resolution 1024 x 704 and 

1024 x 352 graphics modes 
• AutoCAD® drivers included 
• Compatible with Hercules RamFontno 

modes 
• Displays foreign language, scientific, 

math characters instantly 
• Powerful, easy-to-use font editor 
• Over 3,000 characters  in RAM 

simultaneously 
•  Runs standard monochrome software 

without modification 
•  132 x 44 and 132 x 25 text modes 

Evergraphics 
Plus™ 
• Low-cost monochrome graphics 

adapter 
• Compatible with Hercules graphics 
•  Fast scrolling 
• 132 x 44 and 132 x 25 text modes 
• Configurable parallel port 
•  MDA text compatible 
• Xenix® compatible 
• Works with standard Monochrome 

monitors 

in USA 1-800-821-0806 ---====l:VEREX 
in Calif l-800-821-0807  48431 Mllmont Drive, Fremont, CA 94538 
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LETTERS 

differences between squares. 

N N2 Delta , Step 

0 0 
1 1 1 
2 4 3 2 
3 9 5 2 
4 16 7 2 
5 25 9 2 

This set of rules applies where Delta is 
the difference between (N)2 and (N -1 )2 , 

and Step is the difference between sue­

ceeding Deltas. 
Since Y is an ascending value, its Delta 

is between it and the next higher value. 
Because X is a descending value, its Delta 
is between it and the next lower value. In 
either case, the Step value is always 2. 

The next step is to allow for nonsquare 
display devices. This is done by "scaling" 
the X and Y values so that changes in (X, Y) 
offsets reflect the differences in their 
sizes. 

For instance, assume that a display de­
vice has pixels that are 11/2 times taller 
than they are wide. Thus, its Y-scale is 3, 

and its X-scale is 2. Going four pixels up 
is the same as going six pixels across. 

This results in the following X and Y 
scale tables: 

N x x2 X-Delta X-Step 

0 0 0 
1 2 4 4 
2 4 16 12 8 
3 6 36 20 8 
4 8 64 28 8 

N y y2 Y-Delta Y-Step 

"Mace Utilities 4.0  
Best Data Recovery  
There is Gets Better"  

RECOVERY FEATURES 
DIAGNOSE checks any disk for  
errors.  
REMEDY fixes errors, automatically.  
UnDELETE recovers deleted files easily,  
automatically.  
UnFORMAT recovers from an  
accidental format of your hard disk  
even when MACE was not installed.  

0&-J Floppy UnFORMAT recovers from 
accidental format of a floppy disk. 

0el/J FORMAT-F floppy formatter. Replaces 
DOS FORMAT. Includes 'RESURRECT' 
option, to revitalize weary disks. 

0el/J FORMAT-ff hard disk formatter 
replaces DOS FORMAT Guaranteed 
safe. 

To Order Call 
800-523-0258 

503-488-0224 
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.And Better!  

VERSION 

4.10 
Fast UnFRAGMENT quickly reorgan­ 
izes segmented files for speedier  
disk performance.  
VCACHE buffers data reads and  
writes in regular, expanded or  
extended memory for dramatic disk  
speedup.  
SORTO Directory sort.  
SQZO Directory path optimizer.  
VSCREEN Screen speedup.  
VKETTE Diskette caching for floppies.  

0&1 dbFIX 
Repairs and recovers damaged or 
lost DBase files, automatically. 

Advanced performance at the 
same good price: $99 

Paul Mace  
SOFTWARE 
400 Williamson Way, Ashland. OR 97520 

0 0 0 
1 3 9 9 
2 6 36 27 18 
3 9 81 45 18 
4 12 144 63 18 

From the numbers in these tables, the 
formula for the Step values can be seen to 

. be: 

Step < -- 2 x (Scale Factor) x 
(Scale Factor) 

Using these rules to extend the previous 
procedure, the algorithm in the following 
listing is derived. 

Having developed these algorithms 
myself, I hope they are original. If they 

continued 

XScD2 <-- XScale I 2 
{used for rounding} 

YScD2 <-- YScale I 2 
{used for rounding} 

XScSqr <-- XScale * XScale 
{used for the step value} 

YScSqr <-- YScale * YScale 
{used for the step value} 

XMid <-- (CtrX + XScD2) / 
XScale {circle center} 

YMid <-- (CtrY + YScD2) I 
YScale {circle center} 

X <-- (Radius + XScD2) 
I XScale  

y <-- 0  
XDelta <-- (2 * X - 1)  

* XScSqr  
YDelta <-- YScSqr  
Xstep <-- 2 * XScSqr  
YStep <-- 2 * YScSqr  

Error <-- (X * X * XScSqr) 
- (Radius * Radius) 

TestVal <-- Xdelta I 2 
{indicator of diagonal 

step required} 

WHILE (XDelta >= YDelta) 
Plot_4 (XMid, YMid, X, Y) 

Error <-- Error + 
YDelta 

continued 
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Upgrade your technology  
The software technology available to Noncommissioned Staff. Our courteous 
programmers of IBM-compatible per› salespeople are always ready to help 
sonal computers is truly amazing. And you. And if you aren’t sure about your 
newer, more powerful development needs, our knowledgeable technical 
packages appear all the time. But until people can give you sound, objective 
now, finding out about these important advice. 
products has been a difficult and time 
consuming task. Experience. We’ve specialized in de›

velopmentsoftwarefor IBM-compatible 
FREE Buyer’s Guide. The New Pro- personal computers since 1984 and 
grammer’s Connection Buyers 
Guide contains individual des›
criptions of over 500 titles of 
programmer’s development 
software by over 150 manu›
facturers. Each description 
covers major product features 
as well as any software or 
hardware requirements and 
version numbers. In the box on 
the right are some examples of 
the types Of deSCriptiOnS you’ll 
find in our Buyer’s Guide. 

No Hidden Charges. The low 
discount prices in our Buyer’s 
Guide are all you pay. We don’t 
charge extra for domestic UPS 
Ground shipping, credit cards, 
COD orders, purchase orders, 
sales tax (except Ohio) or 
special handling (except for 
non-Canadian international 
orders). 

Guarantees. We offer FREE 
30-day no-risk return guaran›
tees and 30-day evaluation 
periods on most of our 
products. 

Latest Versions. The products 
we carry are the latest versions 
andcomewiththesamemanu›
facturer’s technical support as 
if buying direct. 

Large Inventory. We have one 
of the largest inventories of 
programmer’s development 
products in the industry. Most 
orders are shipped within 24 
hours. 

Announcing Our 

Super �
Year-end�

SALE 
on selected M1"crosoft �

Products �
until December 31, 1987 �

New "ersi·on S.O 
M �

VI 
ft C 

ICrOSO 

Optl"mi"zi"ng Com­
"ler 5.0Pl 

L � $450 0 $2691st urs 
Sale Prl.Ce $259* 

The Microsoft C Optimizing Compiler is a 
high pelformance, indust1y• standard C 
language developments stem. It uses 
many state-of-the-art optimizing technl• 
ques Including: In-line code generation; 
loop invariant e><pression removal; 
automatic register allocation of variables; 
elimination Cl common sube><presstons; 
improved constant folding & value 
propagafon;andefficient techni›
ques covered in the doci.mental!Oll. This 
extensive peclcl\90 also includes the new 
Mic1oson QilclC Compiler (see separate 
description) that lets you quickly develop 
p •ogramswith its integrated environment . 
.and extremely fast compilalion speeds. 
Mic1oson C features: IMbrl!IY 1outines that 
implement UNIX system IJ and most of 
the proposed ANSI standard libraries; ex›
11amelyfast and optimized code genora� 
lion; five. mo.mory models lnClud ing 
HUGE; mixed models using NEAR, FAA 
and HUGE pointeis; huge p1ograms up 
to one MB and huge auays larger than 
64K; and source and objed oompalibility 
with XENIX. The package also includes 
Microsoft Code View, an actllanced source 
level debugger thal features: suppmt for 
overlays c1eated with Microsoft link; Ex›
panded Memory Specification (EMS) 
support; access to source level and sym›
bol ic debug information from your 
Microsoft C, FORTRAN and Mii.SM 
programs; simultaneous view c:J source 
code and assembly; display of local and 

va iables and e><pressicms; anima›
tion and single-step; breakpoints and 
watchpoints; code and output screens; 
display of CPU 1egisters and flags; and 
suppo1t for k":{iboard or optional mouse. 

Hard disk 

New Version 5.0 
Microsoft Macro 

bl 
Assem er 

List $150 Ours $93 
Sale Price $89* 

The Mic1oson Macro Assemble� (MASM)
is the fastest and most complete as• 
Sembler development system ever 
created. Written in Microsoft C, MASM 
assembles p<0grams at b nding speeds. 
Make your programs l\mfasterbylinking
assembly language subroutines to your 
Microsoft auickBAs1c, c, Ouickc. 
FORTRAN or Pascal programs. A bfoad 
range of examples in the completely 
revised and expanded documentation 
makes it easy towrije assembly language 
routines, plus template programs are on• 
line so all you have to do is plug in your 
codeandgo - MASMtakescareof the 
interfacing. There is also a complete
reference tothe instruction set containing 
extensive examples. The Macro As• 
sembler itself has sped up by25•40%and 
the linker has doubled ijs speed since ver›
sion 4.0. Now there Is suppo1t for the 
80386 and 80387 instruction set. 
Microsoft CodeVlew, the window›
oriented, source-level gives 
you total control OJer debug91ng. This 
highly acclaimed debugger 1s )deal for 
debugaing your assembly language 
subroutines called from 
OuickC, Pascal or FORTRAN. Debug 
using your original source code and 
comments. Watch the value of wriables 
and expressions change while your 
program executes and view registe1s and 

Requlres 256K memory. Version 5.0. 

*Plus a Special 
Rebate from 

Microsoft 
Purchase any two of the follow›
ing products before January 31 , 
1988 and receive an additional 
$30 rebate directly from 
Microsoft. Or purchase any 
three and receive a $50 rebate: 
� � Microsoft COptimizing 

Compiler 
� � Microsoft Macro Assam bier 

� � Microsoft QuickC 
� � Microsoft QuickBASIC 

are experienced at providing a full 
range of quality products and customer 
services. 

How to Get YourCopy. There are three 
ways for you to receive your FREE 
copy of the Programmer’s Connection 
Buyer’s Guide: 1) Use the reader service 
card provided by this journal; 2) Mail us 
a card or letter with your name and 

address; or 3) Call one of our 
convenient toll free telephone 
numbers. 

If you haven’t yet received 
your Programmer’s Connec›
tion Buyer’s Guide, act now. 
Upgrading your programming 
technology could be one of 
the wisest and most profitable 
decisions you’ll ever make. 

CALL TOLL FREE 
USA: . . . .. . . . . 800-336-1166 
Canada: . . . . . . 800-225-1166 
Ohio & Alaska 

(Collect): . . 216-494-3781 

International: 216-494-3781 

Telex: . ....... .. 9102406879 �
Easylink: . . . . . . . . . . 62806530 �

Programmer’s Connection 
7249 Whipple Avenue NW 
North Canton, OH 44720 
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LETTERS 

YDelta <-- YDelta 

y <-- y + 1 
IF (Error > TestVal) 

Error <-- Error -
XDelta <-- XDelta ­
x <-- x - 1 
TestVal <-- XDelta I 

END IF 
ENDWHILE 

+ 
YStep 

THEN 
XDelta 
·xstep 

2 

(Procedure is reversed for 
the quadrant's second half} 

Error <-- Negative (Error) 
TestVal <-- YDelta I 2 

WHILE (X > 0) 
Plot 4 (XMid , YMid, X, Y) 
Error <-- Error + XDelta 
XDelta <-- XDelta - XStep 
x <-- x - 1 
IF (Error > TestVal) THEN 
Error <-- Error -

YDelta 
YDelta <-- YDelta + 

YStep 
y <-- y + 1 
TestVal <-- YDelta I 2 

END IF  
ENDWHILE  

UniWareN C Cross Compilers 
generate fully optimized code for 
your ROMable applications. 
• UniWare C·6BOOO is for the 

68000, 68008, 68010, 68012 , 
68020 and 68881. 

• Uni Ware C·ZBO is for the Zilog 
Z80 and the Hitachi HD·64180. 

are "known" algorithms then I direct 
congratulations to the original author(s ). 

Richard J. Miner 
Tempe, AZ 

WYSIWYG?  
David P. Guest questions WYSIWYG as  
the only way of working with desktop  
publishing (Letters, September, page  
22). Even if having a screen with a next­ 
to-perfect view of your finished product  
is a great help, I much prefer to work in a  
context where I can actually see, change,  
and delete the control codes that are for­ 
matting my output.  

Tore Simonsen 
Ytre Enebakk, Norway 

Letter from Laos 
John T. Godfrey's letter, "Easy as 1f 

(Letters, May, page 20), was interesting. 
I found it somewhat more instructive 
pedagogically to do the iterative approach 
to 1f by the following program: 

10 A=2 
20 FOR K=l TO 20 B 

SQR(4-A*A)) 
30 PRINT B*2"K 
40 A=B : NEXT K 

.68000·- and  
I - .. -- - -- ; _(· - ­

s995 MS-DOS 

YOU WON'T FIND A MORE 
COMPLETE PACKAGE­
Each compiler comes with a re­
locating macro assembler, type­
checking linker, and all the utilities 
you need to put your program into 
ROM. 

SQR(2 ­

Here, A is the length of the chord in any 
general arc of a circle of unit radius, and 
B is the length of the chord in one half of 
the arc. A=2 gives the initial condition of 
the arc, the semicircle. K keeps the count 
of the successive bisections of the arc; 
and the sum of the chord lengths, which 
progressively approaches the circumfer­
ence of the circle, is printed. 

Running the program on my pocket 
computer gives 1f correct to the sixth 
place of a decimal in the tenth iteration. 
Thereafter, the values printed become er­
ratic-fluctuating above and below 7f­

presumably, due to errors in the ever­
smaller values of B involving computation 
or two square roots . On the nineteenth it­
eration, the value returned (printed) is 
suddenly zero. This brings out the limita­
tions in achieving reliable computations 
when increasingly small and large (dispa­
rate) numbers are involved. 

In the first algorithm in Mr. Godfrey's 
letter, the value of P (7r) to the ninth deci­
mal place remains constant after the sev­
enteenth iteration, as multiplication of 
numbers of disparate magnitudes is not 
involved. 

S. N. Vinze 
Vientiane, Laos 

continued 
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Complete UNIXs2995 under •
CALL TODAY 

(312) 971-8170 
SOFTWARE DEVELOPMENT SYSTEMS, INC.  

3110 Woodcreek Drive  
Downers Grove, IL 60515  

The above prices include one compiler. 
Prices subject to change without notice. 

Complete under 

MS-DOS 
Complete 

under UNIX 

Cross Assemblers. 
Fully relocatable, ofcourse, yet they 
can generate listings with absolute 
addresses and fully linked object 
code. Each assembler comes com­
plete with a linker, librarian, and 
utilities. There's plenty of macro 
power. And all tools have unlimited 
symbol capacity. 

CALL TODAY 

(312) 971-8170 
SOFTWARE DEVELOPMENT SYSTEMS, INC.  

3110 Woodcreek Drive  
Downers Grove, IL 60515  

The above prices include one assembler. 
Prices subject to change without notice. 

Intel 8086, 80186, 80286, 
8051,8048,8080/5,8041 

Motorola 68000, 68010, 68020, 68HC 11, 
6809,6805,6801,6800 

Hitachi HD64180, 6305, 6301 

Zilog Z80,Z8 

Others 6502, 1802, TMS7000, 3870/F8 
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UPTO  
25 USERS.  

MADE FOR  
THE 80386.  

RUNS DOS  
PROGRAMS.  

Circle 329 on Reader Service Card (Dealen: 330) 

TRADEMARK ACKNOWLEDGEMENTS: MultiLink 0 is a registered trademark of The Software Link. PC·MOS/38li'." MultiLink0 Advanced. aid LANI.ink'" are trademarks of The Soltware Link. 
Lotus 1·2<3, WordStar. clBASE Ill, & WordPerfect are trademarks of Lotus Development Corp., MicroPro. Ashton:fate, & WordPerfe<:t Corp.. respectively. and technieal speci(ications subject to change. 



LETTERS 

FIXES  

The following lines of code for listing l, 
KAREXl , in the article "Karmarkar's 
Algorithm" by Andrew M. Rockett and 
John C. Stevenson in the September issue 
contained mistakes and are herewith pre­
sented in their corrected form. 

228 FOR C 1 TON: AO(C) 
l/N XNEW(C) = AO(C) 

334 I = R + 1 

357 FOR R = l TO N : 
FOR C = l TO N : 

FOR J = 1 TO 
Kl:B3(R,C)=B3(R,C) 

+B2(R,J)*B(J,C): 
NEXT J: 

NEXT C 
NEXT R 

388 FOR C=l TO N : AA = AA + 
XNEW(C) : NEXT C 

Michael J. Sorens' article, "Program­
ming Insight: Teaching Old Screens New 
Tricks," in the September issue, 
contained incorrectly punctuated Pascal 
code fragments. 

In each case where a double quotation 
mark (") is followed by either an alpha­
betic or numeric character string, which 
is in turn followed by a single quotation 
mark('), as in 

BrightControl = "[lm'; 

the correct punctuation would be to use 
single quotation marks both before and 
after the character string, as in the 
following: 

BrightControl = '[lm'; 

In cases where a double quotation mark 
appears by itself, as in 

if (ExistingStyle =")then 

the correct usage would be two single 
quotation marks, as in 

if (ExistingStyle = ' ') then 

Additionally, in the final line of code 

fragment M on page 131, the word 
Screenlmage should read "Screen­
Image. 

Reviewer's Notebook in the October 
issue contained errors in the units of data 
transfer for the ALR 386/2 Model 40, 
Compaq Deskpro 386, and IBM PS/2 
Model 80. The correct rates are all in K 
bytes per second, not K bits per second. 

The October What's New item on 
NeuralWorks (page 45) reported what 
was an introductory price of $99. The 
price of NeuralWorks is now $495. For 
more information, contact NeuralWare 
Inc., 103 Buckskin Court, Sewickley, PA 
15143, (412) 741-7699. 

Kyocera wrote to inform us that "al­
though the review of the F-1010 printer 
(October) said 'there is no provision for 
storing the cap,' there is a place to store 
the waste bottle cap-approximately 3 
inches to the right of the bottle." 

The telephone number for Canon U.S.A. 
Inc. was printed incorrectly in the Octo­
ber issue. The correct telephone number 
is (800) 221-2200 (in Utah, (800) 662­
2500).• 

ece1v1na 
Report 

Transmitted 
Invoice 

Price, Qty, Part# 
Matched 

Stamped 
'.oded 

(c) 

Checks Printed 
&Signed 

I 
I 
I 

,----------+----------,
I I 
I I 

' ' 
Check 

Register 

(e) 

Open 
Accounts 
Payable 

A/P 

(e) 
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The fastest 

CHAOS MANOR MAIL  

Conducted by Jerry Pournelle 

Now, an Atari Defense 
Dear Jerry, 

I don't want to start another fight. But I 
felt I had to respond to Ali Ozer's letter 
regarding the Amiga and Atari operating 
systems (Chaos Manor Mail, September, 
page 32). Mr. Ozer is woefully unin­
formed, as are many people, about the 
design of the Atari operating system. He 
appears to conclude that there is no good 
reason for the ease with which programs 
can be ported from MS-DOS to the ST, 
other than the fact that the ST is a primi­
tive device that avoids the subtleties of a 
multitasking OS. 

The fact is, several significant features 
of the ST promote porting from the IBM 
PC environment. The floppy disk for­
mat, file structure, and directory organi­
zation are virtually identical to that of 
MS-DOS, right down to the file-alloca­
tion tables (they are file-compatible out 
of the box, and full media compatibility is 
easily achieved). The high-level GEM­
DOS calls have the same identification 
numbers as their MS-DOS counterparts. 
The keyboards have most of the same key 
codes. Finally, the GEM implementation 
provides a particularly familiar environ­
ment for programmers who have used it 
on the IBM PC. 

Back to multitasking for a moment. 
The ST does indeed have a time-slicing 
event manager. This is what allows me to 
have desk accessories such as text edi­
tors, terminal emulators, and alarm 
clocks available while I work on my 
spreadsheet concurrently-to say nothing 
of background tasks such as print spool­
ing, smart-caching, and timed backups. 

Is this "true" multitasking? No. The 
event manager is passive, not active, and 
it relies on the polite behavior of the vari­
ous programs. And desk accessories are 
fundamentally, although not function­
ally, different than applications pro­
grams. Theoretically, I suppose you 
could download a YMODEM batch in 
one task, compile and link a megabyte of 
source code in another, and play chess in 
the foreground, provided the programs 
were all well behaved. Unfortunately, 
many are not-a problem not unique to 
the ST. 

In any case, the facilities for time­
slicing on the ST are significant and, 
from a programmer's point of view, easy 
to manage . The ST exceeds the Macin­

tosh in this one regard, and I hardly con­
sider the Mac's OS to be primitive . 
Somehow, I think it will be a while before 
OS/2 gets out the door. But if multitask­
ing is sorely needed, several alternative 
OS packages are available for the ST, 
some of which even support multiple ter­
minals (e .g ., Unix emulators, OS/9, and 
Micro-RTX). In summary, a program­
mer has no more business polling the 
keyboard in a loop on the ST than he or 
she does on the Amiga. 

As to the 40-folder limitation, that sub­
ject has been beaten to death. This is a 
bug in the OS, hardly a design feature. 
The problem is in the number of folders 
accessed since boot-up; due to a garbage­
collection strike in a sandwiched buffer, 
saturation can occur. I have about 70 
folders on my hard disk, and I have never 
experienced the problem. But ifl do, sev­
eral public domain patches are available 
that cure the problem. I doubt if anyone 
would claim that the Amiga OS is bug­
free, so we all just move on. 

I agree wholeheartedly with Mr. Ozer 
that programmers need to invest more ef­
fort in writing applications that adapt to 
their environment, rather than the other 
way around. As operating systems become 
smarter, it will be easier for programmers 
to let them be the boss. For now, MS-DOS 
isn't there; even the Amiga isn't there. But 
the Mac, the ST, and the Amiga are all 
steps in the right direction. 

Paul B. Loux 
Denver, CO 

You aren't starting a fight, and you've 
said it better than I could. -Jerry 

More on Mac Clones 
Dear Jerry, 

I was intrigued by the letter in your 
August column from Richard H. Good­
year (page 268) and his observation of the 
lack of a Macintosh clone on the market. 
His letter implied that business people 
have a personal dislike for the Macintosh 
computer and that this was the reason for 
the lack of a clone. This line of reasoning 
is faulty at best, and it perpetuates the 
misguided stereotype of the selfish busi­
ness persona. 

The Macintosh has several unique 
characteristics that make it much more 
difficult to replicate than the IBM line of 

continued 
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CHAOS MANOR MAIL 

personal computers. The first and most 
obvious of these is the graphic interface 
incorporated into the firmware of the de›
sign. This covers several points, from the 
strict copyright of source code to the 
visual design of the interface itself. I 
don’t know how large a firm Phoenix is, 
but on a comparable scale it would take a 
Microsoft- or Lotus-size software house 
to provide the necessary resources for 
such a venture. 

In terms of firmware replication, 
Apple offers several levels of service 
more than IBM does . Both systems pro›
vide the BIOS type of functions to pro›
vide basic control of the hardware. How›
ever, Apple provides an additional set of 
interface routines-the Toolbox manag›
ers-to standardize the operating charac›
teristics of all hardware and to standard›
ize the visual interface. 

A clone maker must provide for an in›
terface that could take a similar piece of 
hardware and drive it in a way that would 
make the applications and data function 
from a low-level read and write perspec›
tive; provide a graphic interface to con›
trol these functions in a comparable fash›
ion; and provide an interface that, while 
functionally compatible, would not vio›
late the implied visual copyright the 
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courts have said exists. 
The hardware of the Macintosh also 

provides a challenge to the clone maker. 
The drive controller is a descendant of 
the Integrated Woz Machine provided in 
the Apple II systems. Since Apple won’t 
provide the license for this to third par›
ties, it must be emulated either in soft›
ware, through other hardware logic, or 
both . The 800K-byte floppy disk drive 
specifications could probably be created 
from available components, as could the 
60-hertz screen, although these are not 
readily available. So, unless very large 
quantities could be assured, the OEM 
would probably be paying premium 
prices for initial quantities . 

All of this points to the fact that at the 
moment it is probably too costly to design 
and market a Macintosh clone. The IBM 
machines provided that marketing oppor›
tunity through IBM’s policy of maintain›
ing a high-cost, high-image, high-contact 
focus on its customers. That market saw 
the development of several BIOS struc›
tures of compatible nature and the devel›
opment of intelligent consumers who did 
not want the blanket service IBM was 
providing . 

It appears that the general market likes 
the Macintosh, since Apple sells enough 

of them, so it is not as if a clone would not 
be appreciated. However, if the Macin›
toshes were overpriced, then, in all likeli›
hood, clones would have been created al›
ready. Apple provides a moderate 
amount of service, but the Macintosh 
does not require the intense handholding 
that an IBM PC-style machine does. The 
interface acts as a buffer against the tech›
nology that sends the beginner into 
shock. Therefore, Apple ’ s price reflects 
more directly the cost of the technology 
in the box, and less the support compo›
nents outside the box. 

Many other reasons and supporting 
facts surround this issue. The point is, it 
is not impossible to create a •Macintosh 
clone-just that, for the moment, it is im›
probable. The business people have made 
a decision not on personal prejudice, but 
on a good amount of common sense. 

Thomas J. Esser 
Menomonee Falls, WI 

I 'm not sure that flogging heck out of 
the CPU chip by making it do the display 
and the disk control is all that great a no­
tion in this era ofinexpensive chips, espe­
cially ifyouthensellthemachinefor a lot 
ofmoney, as Apple did with the Mac , but 
I see your point.-Jerry � 
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ASK BYTE  

Conducted by Steve Ciarcia 

Once More Through the Sieve 
Dear Steve, 

In the May 1986 "Ask BYTE," James 
L. Barnett asked you whether the Sieve of 
Eratosthenes is "some classic mathemat­
ical joke." You responded with the cor­
rect reference to Donald E. Knuth's 
book, The Art of Computer Program­
ming, Volume 2: Semi-Numerical Algo­
rithms (Addison-Wesley, 1969). How­
ever, Mr. Barnett is right. The Sieve of 
Eratosthenes benchmark is an erroneous 
implementation of the algorithm for 
counting prime numbers from 2 ton. 

Let p(n) denote the number of primes 
from 2 ton. Please compare: p(10)=4 
and p(100)=25, and not 8 and 45, re­
spectively, as provided by the published 
Sieve benchmarks. I suggest that the 
Sieve of Eratosthenes benchmark should 
be changed to the mathematically correct 
version, to have Eratosthenes and other 
mathematicians on your side. 

Listing l, a correct version of the Sieve 
of Eratosthenes, is written in Turbo Pas­
cal. This program is interactive, but I've 
kept input error-trapping features to a 
minimum. It computes p(n) for n from 2 
to Maxlnt-1 = 32766. The comparison of 
p(n) to nlln(n) at the end of the program 
refers to a well-known theorem in num­
ber theory: that p(n)l(nlln(n)) ap­
proaches I as n approaches infinity. 

Rastislav Telgarsky 
Dept. ofMathematics 

University ofTexas 
El Paso, TX 

BYTE's first article on the Sieve of 
Eratosthenes, by Jim Gilbreath, ap­
peared in the September 1981 issue. An­
other article, "Eratosthenes Revisited: 
Once More through the Sieve," by Jim 
and Gary Gilbreath, appeared in the Jan­
uary 1983 issue. 

The Gilbreath version of the Sieve, 

which has been used as a benchmark pro­
gram by several magazines-including 
BYTE-appears to be almost exactly 
what Knuth had in mind in the exercise 
and short description ofthe answer in his 
book. The main difference is that both 
your and Gilbreath 's programs do more 
counting than necessary to ident{fy all 
the primes within the given range. It is 
necessary to flag multi pies ofprimes on/ y 
up to sqrt (Nmax). The additional count­
ing is a result ofthe desire to ident{fy and 
count all the primes in one pass rather 
than make one pass to set the flags and 
another to count them. 

Some confusion seems to exist over 
what Gilbreath 's program counts; it is 
not as obvious as in your more straight­
forward program. "Once More through 
the Sieve" explains the operation of this 
algorithm quite well, but I have written a 
program in Microsoft QuickBASIC (see 
listing 2) that shows a direct comparison 
between your proposed impiementation 
and Gilbreath 's implementation. I think 
you will agree that they both accomplish 
the same thing by slightly different paths. 

First, the principle that Eratosthenes 
developed, as implemented in your pro­
gram, is that if you begin with the first 
prime after 1, you can find all primes by 
eliminating all multiples of each remain­
ing number in tum. So, after eliminating 
all multiples of 2, the next number is 3; 
after eliminating all multiples of 3, the 
next number is 5, and so on. You continue 
until all non primes up to the desired limit 
have been eliminated. I have modified 
your algorithm to save the primes in an 
array and included it as the second halfof 
listing 2. This allows direct comparison 
of the results with Gilbreath 's method. 
After all, the question to be resolved is 
whether both programs count the same 
items. 

My modifications create arrays 

Listing 1: Professor Telgarsky's version ofthe Sieve ofEratosthenes in 
Turbo Pascal. 

program Sieve_of_Eratosthenes; { R. Telgarsky 
var 

c,d,i,j,n : integer; 
prime : array[2 .. Maxint] of boolean; 
r : real;  
ch : char;  

continued 

primel and prime2 ofsize 4000 to save 
all primes for size up to 32,767. The 
program also tests sizechk=size/ 2 be­
fore an element is nulled. This was neces­
sary because the product i*j is some­
times greater than size, in both 
methods, causing an overflow or out-of­
bounds error. Both ofthese changes slow 
the program considerably, and they are 
not proposed as permanent additions to 
benchmark. 

The Gilbreath method is the first ha(f 
of the program. Note that the size vari­
able input in the third line ofthe program 
is the size of the highest number to be in­
vestigated, not necessarily the number of 
elements in the array. In the original Gil­
breath program, it would be the size of 
the flag array. 

Gilbreath makes use ofthe fact that 2 is 
the first prime, and all other even num­
bers are nonprime. Then he creates an 
array of flags the size (Nmax-J)/2, 
where Nmax is the largest number to be 
checked, as in your program. Here is the 
important factor: Each element i in the 
flags array is a pointer to a number with 
the value 2*i+J. There is really no array 
present for these numbers, because it 
isn't needed. Ifwe look at a small section 
of the flags array, along with the virtual 
array of candidate primes, after several 
passes we see what's shown in table 1. 

Thus, for size=lO in the original Gil­
breath method, we get 8 primes, as you 

continued 

IN ASKBYTE, 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 BY1E 
clo Steve Ciarcia 
P.O. Box582  
Glastonbury, CT06033  

Due to the high volume of inquiries, we 
cannot guarantee a personal reply, but Steve 
and the Ask BYTE staff answer as many as 
time permits. All letters and photographs be­
come the property ofSteve Ciarcia and can­
not be returned. 

The Ask BYTE staff includes manager 
Harv and researchers Eric Albert, 
Bill Curlew, Ken Davidson, Jeannette Dojan , 
Jon Elson, Roger James, Frank Kuechmann, 
Dave Lundberg , Tim McDonough, Edward 
Nisley, Dick Sawyer, Andy Siska, Robert 
Stek, and Mark Voorhees. 
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AutoSketch™  
AResource to Draw Upon  

To get any job done, you need the right tools. Ideally, they 
should be extensions of your talents, freeing you to do 

what you do best. And speed, precision, flexibility, and 
consistency are always top priorities. no matterwhat the job. 

If communicating with drawings is part of your job, 
-> AutoSketch should be one of your resources. 

AutoSketch fron1 Autodesk, the developers of 
is the precision drawing tool for professional 

use. It's fast. powerful. and simple to learn. The price is 
right, too. 

With AutoSketch and your personal computer. you'll emerthe world ofcomputer-aided 
drawing with ease. You may never have designed with a PC before, and you may think it 's 
bound to be complicated and time-consum ing. Surprise! With AutoSketch, you 'II probably 
be up and running in about an hour. 

Despite its ease of use, AutoSketch is a  
full-function, object-oriented CAD program.  
Pull-down menus and dialog boxes  
help you each step of the way.  
With a click of the mouse, you can  

· draw, then copy, mirror, or move 
objects. even create symbol libraries. 
AuLOSketch automatically updates 
measurements whenever you stretch, 
scale, or rotate dimensioned objects. 
It even keeps track of everything you 
do, so that you can delete and restore 
pans of your drawing as easily as you 
change your mind, using successive 
undo or redo commands. 

We know you'll be impressed with the professional results. So will your  
clients and colleagues.  

AutoSketch runs on the IBM PC/XT/AT and 

the coprocessor. is three times faster still. 

AutoSketch Dealer nearest you or more  
information on supported peripherals.  
To order direct with a credit card,  
call 800-223-2521  

compatible systems with a minimum of 512K RAM 
and either color or monochrome display. The 
standard version is yours for just $79.95. If your PC 
has an 8087 or 80287 math coprocessor, this 
version operates about three times faster. The " 
speed-enhanced version for $99.95, requiring 

Call 800-445-5415 for the name of the 
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ASK BYTE 

begin 
repeat 

ClrScr; 
GotoXY(30,l); 
Write('The Sieve of Eratosthenes:'); 
GotoXY(l0,2); 
Write('the algorithm to compute the number of primes from 

2 to n ' ) ; 
GotoXY (1 7, 5); 
Write('Enter a number not larger than 32766: n= ' ); 
{$1-) ReadLn(n); {$1+) 
if IOResult <> 0 then exit; 
if (n<2) or (n >Maxlnt -1) then exit; 
GotoXY (34,7); ­
Write('Computing ... '); 

{--------Here the Sieve of Eratosthenes begins--------) 
for i:= 2 ton do prime[i] :=true; { initialize the 

array ) 
c:=0; set count to zero 
i:=2; start with first prime 
while i<=n do i loop ) 
begin 

if prime[i) true then 
begin 

Write (i,' '); ( if you wish 
c := c+l; 
for j := 2 to n di v i do prime(i*j] := false; 

end; 
i := i+l; 

end; 
( --------Here the Sieve of Eratosthenes ends--------) 

GotoXY (17, 12); 
Write('The number of primes p(n) from 2 to ',n,' is ',c); 
GotoXY (17, 14); 
r := n/ln(n); 
GotoXY(l7,16); 
Write('The ratio n/ln(n) is ',r:2:2); 
d := Round(Abs(c-r)*l00/c); 
GotoXY (l7,1 8); 
Write('The difference between p(n) and n/ln(n) 

is Id, I % I) ;I 

GotoXY(l7 ,24); 
Wr i te('Press <ESC> to quit or any character to repeat.'); 
Read (Kbd, ch) ; 
ClrScr; 

until ch = #27; 
end_ 

Integrand's new Chassis/System is not another 
IBM mechanical and electrical clone. An 
entirely fresh packaging design approach has 
been taken using modular construction. At 
present, over 40 optional stock modules allow 
youto customize our standard chassis to nearly 
any requirement. Integrand offers high quality, 
advanced design hardware along with 
applications and technical support all at prices 
competitive with imports. Why settle for less? 

Rack & Desk  
PC/AT Chassis  

Rack & Desk Models 
Accep1s PC. XT. AT and 
Passive Backplanes 

Doesn't Look Like IBM 

Rugged. Modular Construction 

Excellent Air Flow & Cooling 

Optional Card Cage Fan 

Designed to meet FCC 

204 Wall Supply. UL Recognized 

145W & 85W alw available 

Reasonably Priced 

···· . ·- ·=-==--.. ......- - ·-=--...... --· 
RESEARCH CORP. 

Call or write for descriptive brochure and prices: 
8620 Roosevelt Ave. • Visalia, CA 93291 

209/651-1203 
TELEX 5106012830 (INTEGRAND UD)  

EZLINK 62926572  
We accepl BankAmericard/VISA and MasierCard 

IBM. PC. XT, AT trademarks of ln1crna1ional Machines. 
Drives and compulcr boards not included. 

Listing 2: A program to compare the technique in listing 1 to the technique 
used by the BYTE Sieve ofEratosthenes (originally written by Jim Gilbreath) . 
This program is written in QuickBASIC. 

' QuickBASIC program to compare the Byte Sieve algorithm 
' with the more obvious implementation of the Sieve of 
' Eratosthenes. Start by defining all variables as integer 
' up to s. Save t for floating-point timer . 
defint a-s 
true = 1 
false = 0 
input "Input Size, 32764 or less ",size 
size= (size-3)/2 
print "BYTE Sieve program, BYTE, Sept . 1981, page 188" 
dim primel(4000), prime2(4000) 
rem $dynamic 

dim flags(size+3) 

'Initialize the flag array 
for i=0 to size 

continued 
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Introducing DCX-24  

High performance 
peripheral sharing 

plus ----=­
+  BayTech 's new DCX-24 data 

communications exchange unit 
allows high speed exchange of 
data between computers, 
printers and other peripherals. 

+  Basic 12-port unit expandable 
to 24 ports by 4-port serial/ 
parallel modules, so the system 
can grow with you. 

+  Optimum flexibility:· Select 
the right combination of 
serial/parallel ports, and set 
any of these ports as a printer 
port or a computer port. 

+  Powerful 16-bit CPU plus 
multiple high performance 
I/0 processors allow super 
high speed transfer of data 
demanded by new faster 
computers and software. 

Circle 39 on Reader Service Card 

+  Large buffer, expandable to 
4% megabytes, dynamically 
allocated to maximize buffer 
utilization. 

+  Simultaneous data input and 
output on all ports. 

+  Computer-to-computer 
communication concurrent 
with all other operations. 

+  Easy-to-use menu-driven 
setup plus pop-up RAM 
resident software. 

+  Compatible with virtually all 
computers, printers, plotters 
and modems. 

+  Many more high performance 
features. Call for complete 
details. 

BayTech 
Bay Technical Associates Inc. 
Data Communications Products Division 
200 N Second St., P 0. Box 387 
Bay St. Louis, Mississippi 39520 
Telex: 910-333-1618 BAYTECH 
Phone 601-467-8231 or 
800-523-2702 
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1971. Kansas 
tornaclo blows out DEC·· 

PDP-lls. Files savecl 
on 3M clata cartriclge tape 

emore 

1972. Moonligllting 
programmer cleprograms company's 

procluction recorcls.Files 
savecl on 3M clata cartriclge tape. 

1973. Fasticlious 
janitor turns off IBM®370. 
Files savecl on 3M clata 

cartriclge tape. 

1978. Coloraclo electric 
storm jolts 

Files savecl on 3M clata 
cartriclge tape. 

1979. Little Stevie F'ong 
llips floppies out  

father's o!Tice winclow. Files savecl  
on 3M rlata cartriclge tape.  

1980.1emporary help  
permanently clumps accounting  

recorcls on Apple Ill. Files  
savecl on 3M clata cartriclge tape.  

1984 Hare! clisk fails 
in soft market: brokers panic. 

Files savecl on 3M clata 
cartriclge tape. 

1985. Sal's Diner:  
Droppecl eggs scramble Macs.'"  

Files savecl on 3M clata  
cartriclge tape.  

1987. Delivery boy clelivers  
IBM PS/2'" swiftly ancl  

abruptly to the siclewalk. Files savecl  
on 3M clata cartriclge tape.  



•  

1975. Head or tile  
office trips. pulls plug on  
HP' 3000. Files saved  

on 3M daLa cartridge Lnpe.  

1981. Circuit breaker  
flips. ftoppies flop.  

Files saved on 3M claw  
cartridge tape.  

1990.Somewhere.  
somehow; on some computer. claw  

wi ll crash. Files will be  
savecl on 3M clatn cartriclge tape.  

1976. Unnamed computer 1977. Office 
cloes the unmentionable. fire bakes lls. 
fi'iles saved on 3M clata Files saved on 3M data 

cartriclge tape. cartridge tape. 

1982. l-leacl crash 1983.Tliief sneaks  
proves fatnl to Lisa:· Files away with Files  

saved on 3M claw saved on 3M clatn  
cartridge tape. cartridge tape.  

Computers come, and computers go. 
But when they go out abruptly, you've always been 

able to rely on 3M data cartridge tape for backup. 
In fact, 80% of the people who back up on data 

cartridge tape back up on 3M. 
Why? 
We've been covering computer and human errors 

almost longer than computers and humans have erred 
together. 

Not only did we invent and patent data cartridges, 
we've continually patented the innovations that make 
data cartridf,oe backup the best way to back up data. 

Whic 1 is something that's never changed. 
Call (800) 423-3280 for a brochure. [ 3M I 

Tr.1Clemarks owner: DEC/ Digital i'.c1 uipmcnt Corpor.ltion; IBM. Pcrsorl.ll Systcm/ 2/ lntcm,1tion.-il Business  
1\hchincs Corp.; I IP/ Hcwlctt-P.lCk.lnl; Appl !.'. . Lis.11 :\pplc Compute::r Inc.; \V.mg/ Wang L.1borato1ics;  
Osbomc/ Novcll, In c.: M.1c/ l\l,1cl ntosh l.,.1bor.t1 ory. Inc .  

to life stories. ©3M 1987 
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ASK BYTE  

UPI 

Sh1pMale'M Manilesl 
11995 

Since IQ84 

PRINTERS • LASERS • SCANNERS 
Alps .... ............. Call JDL. . . . .. . . ., Call 
AST Turbolaser/PS ••• ,Call NEC P-6. . .. S429 
Canon LBP-811 Laser .. P-7.. .. ... .... . . . .S609: 
Citlttn ti!rJ.O. . .1139 Nluho NP-2405 . . ... 1799 
180-0 . .1159 NP-2410 ... 11055 
MSP-10 S249 Panasonic 1080i-2 ..... St55 
MSP-15. . . .1319 l091i-2 .... 1176 
MSP-20 .1279 10921 .. ......... .... 1289 
MSP-25 . .. .... S375 1524 . .... ..... . .1524 
MSP-40 .. .... ........ 1299 1592 ... .. ...... .....mo 
MSP-45 . ............1395 1595 ... ........... . 1399 

.. :·:: :· ::::mi m: .::. :::(Mrd m 
Premiere 35 .......... $429 Toshiba 321 SL. ,., ....S489  
Tribule 224 .......... 1579 341 E.. .. ....... .. . .. 1649  
0111Copy .... ... ... ... Call 341 SL . ........... . . 1679  
Dlconlx 150 ...........1289 351 11 .... . . . . ....... 1888  
H-P Laser Jet Series 11$1799 351 C . . .....S\019  
CHIPS 64k. 256k. 8087. eo2e1 . . ......... Call  

MONITORS • TERMINALS • PANELS  
Amdek 1280 wlcard . . S659 So ny Murriscan . . ... Call 
EIKI Dala Dsply Panel Tuan 123 G ·.·· ... sas 

001000 ............ C1ll 124 A ........... . ... 195  
Fijllsu/Teknika MulliScan 635 Ullra H1Res RGB .. S37B 

.31 ...............1479 650Ullra"HiResRG8 .. 1439 
Go ldslu ITL ..... $70 720 14" HiRes ...... .$315 
RGB ... .. 1199 770 14" Mull iRes ....1559 
RGB 31 ...... . .. . .. $289 Thompson Ultrascan . .. S519  
Hllachi ............... Call Viking 1 & 10 .. . . . Call  
Mitsubishi Diamond VMI ..... ..... ....... Call  

Scan . . ........ . ... 1489 Wy,. 30 .. .. .. .. .....1282  
DI hers . .. . ...... ... C1ll 50. .SJS6  

HEC Mullisync ........ S54S 60 . .. . ..... S399  

& XL . can . . . : 

LaserView 15- .... Sl590 99GT ....... . . . ...... S498 
LaserView 19" .... Sl890 700 w/ca1d . . . .. . S6S9 

SOFTWARE 
500• others ........ Call MalhCad ... ...... .. .1189 
AuroCad . . . . .. Call MemoryMate . . . . . . . . Call 
AuloSkelch . .. .SS9 M1cr0Soll Word 3 11 ..Sl89 
BoeingGraph 3D .. . ...Sl79 NewV1ews 11 .. .S439 
CPA• lor Lotus 123 •• . S'249 Paradox ...... .. .... S369 
Clipper . ........... . . S36S PathMrnder 30 ... ... .S49 
dBase Ill PllJS ........ S365 Peachlree Accounhn9 
Orahx 1 Plus & op!IOns Call Sys ... . . . ....... 1159  
Enable 2 O . .. . . .. 1355 Perspeclwe 3d. . Cati 
FaSICad ........... 11258 PFS· First Choice .....S67 
FastBack Barkup ......S79 PFS First Publisher ...S43 
FullBak Backup .......S49 PFS. Prolessrnnal File .S I 10 
GEM Publi sher .... . .S299 PFS Professron al Plan .S99 
Genenc Gadd 3 O.. . .. .. SSS PF S· Prolessional Write S87 
Generic & Dot Plot 3.0 .. S73 O&A . . ... . . ... . .. .... 1192 
Generic Op tions . ... . ... Call R:Base Sys V .. . .. S389 
HAL Hor Laius 1231 ... S103 Sh1pMa1e·­
Harvard Graphics (ups Manifesl) .. .. Sl29S 

tnewl .............S194 las-Books Acctin9 
l1 ghling Speedup .....S54 & Obase ............S85 
LogiCadd & Mouse ... St19 Ventura Publishing 1 1 S455 
Logitech Pubhsher VersaCad & libraries . Call 

& Mouse.. .Sll9 VP-Expert !All ...•..... SSS 
lotus 123 2 01 .S289 WordPerfect 4.2 . . .S189 

DIGITIZERS & PLOTTERS 
Calcomp 1041 ..........Call Others ......... .... .. Call 
1043 "." . "" .. 16590 H·P Plollers .. ....... Call 
Digitizers ..... . ....•.Call lo ll ne .. ... Call 
Enler Sweel-p 000 . .... S599 JOL. .. ........ .. .... Call 
Others .......... •.... Call Kurla . . ........... Call 
Hou1ton lnslrumenls Mitsubishi Gralnet ·OI 
OMP 41142 .........12298 Bx12 .mo 
OMP51152 ....... 13298 Humonlcs.......... • . Call 
OMP 51152MP ......13598 Summagr1phlcs 12x12 
OMP 56A .... 13998 Table! .. . .......1349 

1B x1 2.. .. .. 1599
· · · · · cau 

1111C . . . SJ99 

COM PUTERS 
AST 286 Model BO . ..11399 T1100• .............. Ci ll  
Model 140 .. .. . ..... 12298 11100113100  
Model 140 wfVGA .. .S2498 Modem HM ..... $199 

Cordata . .............. Call T3100 ...... . . . ... S2S99 
IBM .. ... ............ Call Wyse pc/286·10 ..... S1299 

Call 

BOARDS & NETWORKS 
AST SixPak Plus 64k .. S135 NEC GB-1. . . .... 1259 
S!arlan Starler-2 kil .. S449 Hovell. .... . . Call 
Advanced NetWare/ Humber 9.............Call 

86 v2 Oa .. .. .... . .. 1498 ParadiseAut0Sw1lch 
Advanced NetWare/286 . Call EGA 480 .. ........1189 
ATI Graphics Solulions Sl 59 Sigma Designs 
EGA Wonder ... ..... S179 EGA AutoCard 480 .. S179 
Conlrol Sys At11st. ..... Call Color 400 .. ... . . .. . . S289 

\ll!rtlcom ... ..... .... . Call
Vid eo 1 Vega Deluxe 

Intel Cards All . . Call w/VGA . . .. 1219 

DRIVES • MODEMS • FAX 
Fljllsu 5 25 360k Drive .. S79 ST238 30 wtCard ... S349 
Kayes . . . . . Call SmartModem 1200i 
MlcroFax ........... .. Call & SW ..............SB5 
Modem T1100fT3100 / Toshiba 35" XT/AT 

Z1 81. ... . .. ... 1199 720k Orive . . . . 1115 
PhoneFlex ...........S169 US Robotics 
Seagale ST225 20 Courier 2400 . . ... . SJ28 

w/Card . . . ..S299 Microhnk 2400 .....SJ28 

MOUSE & ACCESSORI ES 
O!hers tsee Soflware
sechonI 

uses MicroSoll Mouse 
tMSI Mouse .. . .. . .. S49 w/Painl. ......... ..S99 

PC Mouse/Ophmouse
. .. S299 w/ Halo II ..........S97 

logilech C7 Mouse ... .SSS SummaMouse /Opt1cal .. .S69 
log1mouse Sus & 

pcParnl . . .. .. S84 

flags(i)=true 
next 

'Now set the flags 
j=0 
t0=timer 
primel (0) =2 'Initialize the first value to make the array 
sizechk=size/4 'consistent with the second method 
count=l 
for i=0 to s ize 
if flags (i) true then  

primel(count) = i+i+3  
if (0.5*i)+(0.5*primel(count)) <= sizechk then  

k=i+primel(count) 
while k <= size  

flags(k) =false  
k = k + primel(count)  

wend  
count = count+l  

end if 
next i 
c ount = c ount - 1 
tl=timer 
t d t = tl - t0 
print "Time to count 11 ;count+l;'' primes was ";tdt;" seconds" 
pr i nt 

' Pro fessor Telgarsky's version converted from Turbo 
Pascal to Quic kBASIC 

print " Professor Telgarsky's version" 
Initialize the flag array 

size= 2 * size + 3 '1 638 3 
redim flags (size+3) '16384 
for i=0 to size 

flags(i) =true 'Set all flags true 
next 

' Now s e t t he flags and save the prime s 
k=0 
c ount= 0 
t 0=timer 
i=2 
sizec hk = siz e /2 
while i <= s ize 

if flags(i) =true then 
prime2(count) = i  
count=count+l  
for j=2 to (size)/i  

if (0.5*i)*j <= sizechk then flags(i*j) false 
next j  

end if  
i = i+l  

wend 
tl=timer 
tdt = tl-t0 
count c ount - 1 'Because it was incremented AFTER the 

last prime was found. 
print •• Time to count ";count+l;" primes was ";tdt;" seconds" 

'Now compare the results of the two methods 
for kl = 0 to count+l 

if primel(kl) <> prime2(kl) then 
print kl. primel(kl), prime2(kl) 

end if 
next kl 
print 
print "Comparison complete" 
print "Last prime was ";primel(count) 
end 

M.H.I. WAREHOUSE  
5021 N 20thStreet#10261 • Phoenix . AZ 85064  

TOLL FREE with order • 602-995·1134  
Hours 8-5 MT M·F 9·2 SAT  

P11cu Cd Sh 111scou111 ;inc ;ue sul)iecl te 
wr1/1out no11ce Comp.:1;11b1h!y 01 nol Qua•drtlttd 

dnd wduJ1111es die MdMIM IM m.\1111ldtture1only 



Dot, Daisy and Laser.  

The new family of Olympia printers with 
a prestigious technological heritage. 
Olympia is first in making lasting 
impressions for a good reason. 
For over 8 0 years we've been a 
leading innovator in typing tech­
nology for the office. Now every­
thing has changed And nothing 
has changed. Our technology is 
asnewasthedew Our commit­
ment to reliability, efficiency and 
service is as solid as ever. 

The Olympia dot matrix printers 
produce clean, crisp printing at 

speeds from 130 CPS to 200 CPS 
for a wide range of applications. 
And our daisywheels are unsur­
passed in printing quality. 

Our new Laserstar 6 is com­
pact, versatile, compatible and 
offers the latest in desktop printing 
technology. 

In short, whatever you need 
we've got So don't go shopping 
without the big new name in 
printers on your list. Olympia. 

We'll make a good impression on 
you. Then for you. 

n Call u S , 1-800-524-2541 
(In N.J, 201-722-7000) Or write 
Olympia U.SA Inc. ,Box 22, 
Dept ADV, Somerville, N.J 08876. 

n Call Canada, 1-800-268-6464 
Or write Olympia Business 
Machines Canada Ltd., 58 Prince 
Andrew Place, Don Mills, Ontario 
M3C3A2. 

OLYMPIA 
778 The Competition 

Advanced Engineering from Germany 
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No'\N for $79.95 you can own 
the rest You see, today's new dot 
matrix printers offer a lot more. 

Like an NLQ mode that makes 
their letters print almost as sharp as 
a:.. daisy Ap.d mode · switch­

. ing at the toucliof a: button in over 
160 styles. But now, a Dots-Perfect 

upgrade kit will make your printer 
work like the new models in 
utes- at a fraction of their cost. 

And FX, JX and MX models will 
print the IBM character set, too. 

So, call now and qse your Visa, 
MasterCard, or AmefEx. Don't 
replace your printer, upgrade it! 

1-800-368-7737· 
(Anywhere in the United States or Canada) 

g Sampleof
letter.with 
Dots·Perfect (Dots-Perfect) 

ti> Dresselhaus 
8560 Vineyard Ave., Ste. 405, Rancho Cucamonga, CA 91730 

An upgrade kit for EPSON FX, JX, RX, & MX printers 

Sampleor g
letter wilhout 
Oots·Petfect " 

(714) 945-5600 

..thlnco(grp , 

El'Son 11 0 ffjlblcad 
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CIARCIA FEEDBACK 

Table 1: After several passes of 
Gilbreath 's Sieve, the first JO 
elements (as indexed by i ofthe 
flag array) are set to the values 
shown in the second column. 
The flag array entries "point" to 
numbers with the value 2*i+J, 
and this equation is shown carried 
out in column 3. As you can see, 
the first JO elements actually 
identify the primes between 0 
and 2J. 

flag 2·1+3 

0 T 3 
1 T 5 
2 T 7 
3 F 9 
4 T 11 
5 T 13 
6 T 15 
7 T 17 
8 T 19 
9 F 21 

found; but this is 8 primes in the range of 
numbers from 2 to 2J, not 0 to 9 or J to 
JO. When the Gilbreath program is run 
for 8J92 elements, it really counts all 
primes less than J 6,384. 

Ifyou run the program below and input 
J6,384 for size, it is reduced by the 
equation size= (size-3) / 2 for the first 
part of the program, then restored to the 
original value for the second part. The 
result will be a count of the primes up to 
J6,384 for both cases, and the last prime 
printed is the same for both methods. 

The last loop in the program compares 
the two arrays of primes and prints any 
elements that don't match. If you want a 
list of primes, you can leave out the if 
primel ( ... and following end if state­
ments. -Steve 

CIRCUIT CELLAR FEEDBACK 

Miscellaneous Help Wanted 
Dear Steve, 

How would I get into interfacing com­
puters and writing some small programs 
to run an Icon-based Home Control Sys­
tem (HCS)? I would also like to know 
how I could log onto the networks in the 
U.S. from this information-starved loca­
tion. Finally, I am interested in the design 
of the AVMUX (described in the Febru­
ary 1986 "Circuit Cellar"). Can I inter­
face this with the HCS? 

0. R. J. D'Souza 
Ruwi, Sultanate ofOman 

conrinued 
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Tandy Printers: 
Because there is 
no better value.™ 

The New Tandy® LP 1000 
Laser Printer 

A breakthrough in 
typeset quality 
desktop publishing. 
Affordable desktop publishing has 
arrived! The laser-sharp clarity of 
the new Tandy LP 1000 rivals 
professional-typeset quality. The 
LP 1000 quietly produces 300 x 300 
dots-per-inch resolution at up to six 
pages per minute. Front-panel con­
trols allow you to select fonts and 
type styles, and optional download­
able custom fonts are available. The 
LP 1000 is Tandy, IBM® and HP La­
ser Jet Plus® compatible . A Cen­
tronics parallel interface is included, 
and the LP 1000 does not require a 
special controller board. Come see 
the Tandy LP 1000 Laser Printer 
today-only $2199. (26-2804) 

ftad1e lhaeK  
Price applies at Radio Shack Com· 
puter Centers and participating stores 
and dealers. IBM /Reg. TM IBM 
Corp. HP LaserJet Plus/Reg. TM 
Hewlett Packard. 

The Technology Store'" 
A DIVISION OF TANDY CORPORATION 
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The best advice I can give you to "get 
into interfacing" is to read as much as 
you can in your areas ofinterest and pick 
some simple beginning projects to build 
your confidence and ability. 

You probably should obtain some gen­
eral software programming books that 
teach basic structured techniques and 
some machine-specific books (i.e., pro­
gramming on the I BM PC). Almost any 
major book distributor would have plenty 
of good titles. Ads in BYTE list sources 
for good technical computer books. 

As far as logging onto the networks 
here in the U.S. , I suspect the cheapest 
way is through the international tele­
phone system. Unfortunately, that may 
prove intolerable for various reasons­
especially line quality. The BYTE Infor­
mation Exchange (BIX) is available 
through local postal telephone and tele­
graph companies; BYTE lists access in­
formation. If you are near a university 
with a moderate-size computer center, 
you may want to contact it to see ifit has 
any network accesses. BITNET is one 
such worldwide information system that 
allows mail and file sending across it at a 
very low cost. 

I am assuming that you want to actu­
ally develop the icon-based software for 
driving the AVMUX and the HCS. Writ­
ing an interface of that nature can be a 
complex task, but it is simplified ifmuch 
ofthe actual graphics drivers are already 
written. One inexpensive toolkit is the 
Turbo Pascal Graphics package from 
Borland (4585 Scotts Valley Dr., Scotts 
Valley, CA 95066), which contains well­
written tools for all kinds ofgraphics ap­
plications on the IBM PC and compat­
ibles. In a nutshell, you need to write a 
series ofdriver routines, some that inter­
face to the hardware to perform the low­
level tasks ofsetting switches and control 
information, the mid-level tasks that co­
ordinate the sequence oflow-level activi­
ties, and the high-level tasks that are the 
main choices of action and comrol from 
the user's perspective. -Steve • 

Between Circuit Cellar Feedback, personal 
questions, aml Ask BITE, I receive hundreds of 
letters each month. As you might have noticed, 
in Ask BITE I have listed my own paid staff 
We answer many more letters than you see pub­
lished, amJ it dften takes a lot ofresearch. 

lfyou would like to share your knowledge 
ofmicrocomputer hardware with other BITE 
readers, joining the Circuit Cellar/Ask BITE 
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 v Steve Ciarcia, 
P. 0. Box 582, Glastonbury, CT06033. 



Unleash the desktop publisher  
in your word processor  

Teamed with your word processor, Laser Fonts transforms  
your HP printer into a powerful publishing system.  

Easy to Use. Laser Fonts® automatically 
configures WordPerfect and Microsoft® 
Word to use any vendor's soft fonts in addi­
tion to cartridge and internal printer fonts. 

Fonts. Laser Fonts comes with a Starter 
Pack• of typefoundry-quality fonts licensed 
from Bitstream®. 

Graphics. Include graphics from popular 
products, such as Lotus 1-2-3®, PC 
Paintbrush® and scanners. 

Economical. With Laser Fonts you get 
the extremely high-quality typefaces, the 
wide variety of typestyles and the graphics 
capabilities required for desktop publishing, 
but you use your existing word processor 
just as you always have. All for less than the 
price of a single font cartridge. 

Laser Fonts: $180 
Laser Fonts brings fonts and graphics to For IBM or MSDOS computers and 
WordPeifect and Microsoft Word. HP, Canon and compatible laser printers. 

• The Starter Pack contains: Dutch (Bitstream's version of Times Roman*) 8, JO, 12, 14, 18, 24; Dutch Italic 12; 
Dutch Bold 12; Swiss (Bitstream 's version ofHelvetica*) 12; Swiss Italic 12; Swiss Bold 12; Courier 7, JO, 12, 14; 
Old English JO, 20, 30; Script JO, 20, 30; Symbol5 12. This ad was printed entirely with SoftCraftfonts. 

Backed by a large library of typefoundry-quality fonts. 
The "Starter Pack" that comes with Laser 
Fonts is probably all you need, but for more 
variety in your documents, choose from 80 
professional typefaces in SoftCraft's 
7Jpefoundry Series of fonts. These are 
licensed from Bitstream and include: all 
sizes from 3 to 120 points; all weights; all 
popular character sets, such as Roman-8, 
complete IBM-PC and foreign languages. 

Or select individual fonts from the / 
Standard Series of fonts at the very low cost 
of $15/disk full of fonts. Hundreds of fonts Print with the very best, typefoundry-quality
are available in many popular styles and typefaces available. 
several unusual styles. L 
I SoftCraft, Inc. 
16 N. Carroll St., Suite 500 •Madison, WI 53703 
(608) 257-3300 • Telex 756332 

Address _________________Call TOLL FREE (800) 351-0500 

City, State, Zip ______________ _ 
Laser Fonts is a rcgiltcrcd lradcmark of SoftCraft, Inc. Microsoft is a registered trademark 
of Microsoft. Bits ucam is a registered lradcmark ofBitslrcam Inc. 1.2.3 is a rcgi1tcrcd 
1radcmark ofl..orus .. Tamc..s Roman and Hclvclica arc registered trademarks of Allied Phone ____________ _ _ _ ___ 
Corporatlon. PC Paintbrush is a registered nadcmark of 2.Soft Corporation. 
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ALL IT LACKS IS  
A choice of snap-in/out, 24- or 
18-pin printheads gives you the 
versatility and ease ofmainte­
nance that other printers lack. 

With a top speed of 360 cps, 
it makes most printers seem 
downright lackadaisical. I 

I ALPS P2400C I 

II 

But who needs competition And take care of it faster. Thanks 
when you've got all this? not only to its talents pointed 

Namely, the tJ:O.. out above, but to its many 
ALPS P2400C™ ,,.- others, as well. 
Dot Matrix Printer. ,,_..._, Like a choice of 

No other printer draft, correspondence 
in its class can do so and letter quality print 
much for so many for modes. A print buffer 
so little. $!::- expandable to 256K. 

For instance, the Multiple font cart­
P2400C can easily take Forletters, seven - ridges. And full com-color graphics, 

spreadsheets or whatever, its output is so tib on all the work an office brillian t, everything else appears lackluster. pa . ility with the most 
full of busy PCs can dish out. popular PCs and software. 



COMPETITION.  
Most printers lack the good 
sense to include a paper-saving, 
push/pull tractor for both bottom 
and rear feed. Not this one. 

You also get conveniences that 
many other printers are lacking. 
Like control of everything from 

\ the front panel, the feature menu, 
or from software - without using 
DIP switches. 

For a free demo, or more 
information, call us at 
(800) 828-ALPS. In California, 
(800) 257-7872. 

And see what every other 
dot matrix printer is lacking. 

ALPS  
AMERICA 

Not to mention the ability to 
run quietly. At under 55dBA, the 
P24000C is one of the least noisy 
printers around. 

One of the most durable, too. 
It comes with a full, one-year 
limited warranty. And if you give 
it normal care, it'll give you over 
five years of trouble-free 
performance. 

Of course, there's nothing like 
a hve performance to prove there's 
nothing like the P2400C. IT'S TIME YOU SAW THE ALPS. 
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ATI-386 
The ATl-386 AT board is a high-performance system board that provides 
the primary elements for building advanced personal computers. The 
board is functionally compatible with the system board in the I BM AT. 
However, it contains an 80386 microprocessor, 32-bit access to data and 
other features that give it over twice the performance of an 8MHz IBM AT. 

Other features include downward compatibility with IBM 8 MHz AT, one 
MByte 32-bit on-board memory expandable to 16 MByte, a socket for the 
Intel 80387 math co-processor and more. 

ATI-386-64 
The A Tl-386/64 Board features the same specifications as the ATl-386 AT 
board as well as on-board 64 KByte cache memory, cacheable to a full 16 
MByte memory space to achieve nearly zero-wait state operation at full 
speed. 

ATI-6/12 System 286 
The ATI System 286-12 runs at an amazing speed of 12MHz. That's 20% 
faster than the IBM· Personal System 2 50/60. 

And to protect your existing investment, we've built-in a normal-speed 
mode as we ll. A few simple keystrokes will switch you to 6MHz operation 
mode, when necessary. 

Combine the ATI System 286-12 with our MegaGraph Plus EGA board to 
get superb graphics performance. Or expand your system's main memory 
with the ATI Multifunction card. Expand from single-user to multi-user 
system with up to five disk drive slots and eight expansion slots. 6/8 & 6/10 
MHz systems also available. 

12 MHz Multifunction Card 
Our versatile multifunctior, card features a system bus of 12MHz. Sockets 
on board to handle up to 2.5 MBytes of memory, one serial port. one 
parallel port, one game port. Optional second serial port available. 

Professiona] Image Board 
The new Professional Image Board is a PC board which allows an ordinary 
home video camera (color or black-and-white) to be plugged i nto an IBM 
PC/ XT/AT personal computers or IBM compatibles. Now, live, fast action 
scenes can be instantly captured in full color and frozen. The frozen 
pictures can be stored on a floppy or hard disk. The frozen pictures can 
also be transmitted to any remote computer in the world via modem or 
network. 

,_ ·:;;ATronics 
International Inc. 

____,'ii 1"' "Del.it.- r/dtAAV.d 7e.d-/4n 
IH30 McCandlt·ss Dr. Milpitas CA <)0035 l'S;\  
(·JOH) 'l 12-33'!1 TLX: C, l0-600-60'l3 FAX: ( !OH ) 'l l'.!-167 1  

Southern California Contact: CNT Marketing 
16580 Harbor Blvd., Ste. J, Fountain Valley, CA 92780 (7141 839-3724 
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BOOK REVIEWS  

DIGITAL SIGNAL of digital signal processing. 
PROCESSING They develop the sampling 
R. A. Roberts and theorem through discussion 
C. T. Mullis and example until the complete 
Addison-Wesley theorem is stated. This ap­
Reading, MA: 1987 proach works well if students 
ISBN 0-201-16350-0 are careful to work their way 
578pages, $44.95 through the material. A subse­

quent chapter shows the devel­
PROLDG PROGRAMMING: opment of several of the most 
APPLICATIONS FOR common algorithms for calcu­
DATABASE SYSTEMS, lating the fast Fourier trans­
EXPERT SYSTEMS, form. 
AND NATURAL 
LANGUAGE SYSTEMS Problem Applications 
Claudia Marcus The rest of the book applies 
Addison-Wesley transform techniques to engi­
Reading, MA: 1986 neering problems. The bulk of 
ISBN 0-201-14647-9 the material is connected in 
325 pages, $22. 95 one way or another to the task 

of filtering signals to remove 
OPENING WINDOWS noise. Simple low- and high­
Bill 0 'Brien pass filters are treated as ex­
Scott, Foresman amples in several of the intro­
and Company ductory sections. These intu­
Glenview, ll: 1987 itive ideas are developed more 
ISBN 0-673-18581-8 fully in a single chapter that 
387pages, $19.95 covers the design philosophy 

of both finite-impulse re­
sponse and infinite-impulse 
response filters . The discus­DIGITAL SIGNAL 
sion here is brief, but com­PROCESSING 
plete. A great deal of work 
outside the classroom is re­

Reviewed bylolm V. Olson 

D igital Signal Processing quired for the student to mas­
by R. A. Roberts and ter this material. 

C. T. Mullis presents a broad Next, Roberts and Mullis 
selection of topics relating to  
digital signal analysis in what has become the traditional ap­ 
proach in engineering. The material is sufficient for a two­ 
semester college course at the junior- or senior-year level.  

The authors begin with the definition of discrete-time signals 
and the systems that produce them. Unlike other texts that attempt 
to justify the use of discrete mathematics by showing the connec­
tion to sampled analog signals, this book starts with a discussion of 
a discrete sequence of numbers as a signal without encumbering 
the reader with the possible sources of such a signal sequence. 

Fundamentals for All 
The first four chapters review the fundamental concepts of lin­
ear systems, time-invariant systems, Fourier transforms, and Z 
transforms. Roberts and Mullis present extensions and applica­
tions clearly, and the classic transform theorems are tabulated 
for easy reference. The applications themselves are succinct. 
The authors discuss in detail the distinction between Fourier 
transforms that are continuous in time and frequency and those 
that are discrete. 

Next, the authors discuss the sampling theorem, a core concept 

Illustration by Andrea Eberbach 

turn to the development of a 
least-squares approach to filter design, an important and power­
ful technique not usually discussed in books at this level. Stu­
dents who master this material will be prepared for a more ex­
tensive course on adaptive algorithms and Kalman filters . A 
final chapter on spectral estimation focuses on the characteris­
tics of auto-regressive sequences and the estimation of their 
spectra. 

Finally, three chapters are devoted to a discussion of the im­
plementation of digital filters in hardware . Included here are 
discussions of finite-length register effects, such as the quantiza­
tion noise associated with AID conversion and round-off noise. 
The last chapter covers the design of general digital-processing 
structures and discusses the problems in interpolation, decima­
tion, and multirate filters. 

An Effective Approach 
Throughout the book, the authors develop ideas with a design 
motivation; they work through numerous examples that develop 
the student's intuition and finish with a complete statement of 

conrinued 
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If working with DOS was easy, 
you wouldn't need TopDOS! 

Let's face it: working with DOS can humble even the most 
advanced user. Which is why we created TopDOS. 

"As a program lhal offers lo improve DOS. TopDOS is a marvel." 
-lnfoWorld 

TopDOS makes working with DOS simple by providing a 
RAM-resident full-featured text editor, enhanced 
command-line editing, on-line help for DOS commands, 
and a dynamic TREE command that instantly displays 
your hard disk directory structure and provides simple 
point-and-shoot commands to copy, delete, move, edit 
and execute files. 

"One way lo make DOS belier. if not the best, is a product called 
TopDOS. Its HISlORY command, which lets you replay previous DOS 
commands, is worth the price of admission alone .. :' 
- Business Software 

TopDOS makes working with DOS easy by adding UNlX­
like features such as a HISTORY command, a MOVE 
command for moving files between directories, an ALIAS 
feature for creating custom DOS commands, and the fastest 
WHEREIS command 'thereis' for instantly locating files. 

"TopDOS is a well-designed, well-executed product. It comes with an 
excellent manual and quick-reference card, augmented by on-line help." 
- PC Tech Journal 

TopDOS even makes working with DOS 'fun' with tricks 
like auto-command and filename completion, a transposi­
tion command in case you type "coyp" instead of "copy", 
keyboard macros, automatic screen blanking, EGA support 
in 43 line mode and much more. 

"This is a software package that you'll soon wonder how you ever did 
without." - The Los Angeles Times 

Before DOS gets the best of you, get the best of DOS, with 
TopDOS. Suggested retail price: $69.95. 

For the dealer nearest you, or to order by phone call 

(800) 654-7494 
(818) 376-1322 in CA.  

30-Day, Money-Back Guarantee.  

.:FrontRunner · 
DEJIEUJPMENr CORPORNKJN 

14656 Oxnard Street, Van Nuys. CA 91411 

TopDOS runs on any IBM PC/XT I AT or compatible with DOS 2.0or la1cr. 
Requires 40K. NOf Copy Prolecled. All orders add $3.00 shipping. CA residents add 
6.S"lo sales tax. Send $5.()() for demo disk. 

MS·DOS is a 1rademark of Microsoft. IBM is a registered trademark of 
International Business Machines. UNIX is a trademark of Bell Labs. TopDOS is a 
trademark of Front Runner Development Corporation. 
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the concept at hand. This is a very effective approach, espe­
cially in an engineering context, where the emphasis is more on 
design and implementation and less on the rigorous sequential 
development of theorem and proof. The material in each chapter 
is supported with numerous problems that students can use to 
evaluate and extend their understanding of the material. The 
mathematical context is modern and lucid, the notation and con­
cepts of linear algebra are especially effective in the formulation 
of signal analysis, and the authors' presentation is clear, con­
cise, and consistent. The material is arranged in a modern for­
mat, unencumbered by the mathematical orientation popular in 
books written 10 years ago. 

Digital Signal Processing breaks new ground in its coverage 
of recent developments in the application of least-squares tech­
niques to filter and system design and in its discussion of spec­
tral estimation. While I found the signal flow graphs used to 
describe the processes under discussion a liability due to their 
cumbersome complexity, they are presented as a supplement to 
aid analysis and understanding and do not block the comprehen­
sion of the material. Whether used as a primary text or as sup­
plementary reading, this book should find its place on the 
shelves of students and instructors alike. 

John V. Olson (1543 Scenic Loop, Fairbanks, AK 99709) is an 
associate professor ofphysics at the University ofAlaska. 

PROLOG PROGRAMMING: APPLICATIONS 
FOR DATABASE SYSTEMS, EXPERT SYSTEMS, 
AND NATURAL LANGUAGE SYSTEMS 
Reviewed by Alex lane 

P rolog Programming by Claudia Marcus is a serious attempt 
to show how Prolog performs as an applications language. 

This is in response to skeptical queries about the practical appli­
cability of the powerful and flexible Prolog language. 

Since Marcus is the principal technical writer at Arity Corp., 
you might wonder whether the book was written to promote 
Arity /Prolog or whether any of the applications in the book de­
pend on a language extension found only in Arity products . 
However, aside from a 20-page appendix summarizing the fea­
tures of Arity/Prolog, the author scrupulously maintains her 
neutrality. As a result, the book can be used with any Prolog that 
implements the Edinburgh, or DEC-10, syntax. 

Prolog Programming: Applications for Database Systems, 
Expert Systems, and Natural language Systems wastes 1 ittle 
time discussing language issues. Instead, it quickly gets down to 
the writing of topical Prolog applications. In her preface, 
Marcus targets the book's audience as programmers who are 
somewhat familiar with traditional programming languages, 
such as C and Pascal, and who want to start writing Prolog ap­
plications without delay. She gives fair warning that the broad 
range of her chosen subjects limits the depth of her explan­
ations. 

After a pair. ofbrief introductory chapters, Marcus focuses on 
databases, expert systems, and natural-language systems. She 
begins by examining Prolog's internal database, discussing 
database scoping, hash tables, and binary and balanced trees 
with brief examples. Next, she devotes a chapter to developing a 
relational database in Prolog with examples that contrast Prolog 
queries of the database to those made in Structured Query Lan­
gl)age (SQL). 

Unfortunately, Marcus has little time or space to dwell on ex­
planations of SQL, so beyond a citation to a book containing a 
description of SQL, she provides little information to help those 
in new conceptual territory. References to SQL, however, con­

conrinued 



FOR $199  
YOU'LL GET ALL THE  

INSIDE INFORMATION  
YOU CAN HANDLE.  

Introducing our  
PM2400 half-card  
modem. Thanks to  
advanced surface  
mount technology you  
get full card features  
and c'6abilities on a 
IBM p TM XT™ AJ™I I H. 

compatible half-card. 

Included FREE! 
ProComm  

Communications 
SoftwareELECTRONIC 

EDITIOlll" 

The product is right. The price is 
right. So, your next question is likely 
to be, "Is the PM2400 half-card 
modem Hayes™ compatible?" Our The baudy
answer is an unequivocal "Yes! WE PM2400 Half-Card ModemGUARANTEE IT!" The PM2400 is __ from so compatible, in fact, that even 
Hayes' own SmartCom II™ can't PRACTICALtell the difference. Now, here's a The next feature is really i mpor­
quick run-down of what $199 buys: PERIPHERALS@ tant. You should know that the 

PM2400 half-card internal modem • 0-300, 1200, and 2400bps 31245 La Baya Drive 
Westlake Village, CA 91362 
Toll Free: 1-800·641-0814 

comes with the finest productoperation. 
guarantee around ...a 5 year perform­•Automatic adaptive equalization 

1-818-991-8200ance guarantee. In the unlikelyfor consistent error-free FAX: 1-818-706-2474 
event the modem fails to performtransmission. All trademarks are property of their
properly, we'll repair or replace at• Auto answer mode. respective manufacturers. 
no charge to you. © 1987 Practical Peripherals, Inc. • User modifiable non-volatile RAM. 

Circle 233 on Reader Service Card DECEMBER 1987 • B Y T E 53 



______ __ 

--------- -- ----

dBFast™ 
-vs-

New dBase III Plus™ Compiler 
• Smaller EXE's • Faster compilation 

• Faster execution • Lower price! 

Clipper·· 

dB Fast ClipperOPERATION 
140kblkbMinimum .EXE file size 

2 Seconds 4 MinutesCompiling/Linking 
6 Seconds 17 SecondsExecution time 

_.$.IM'",..; S695PRICE 

d-Smallest' "7 
With Clipper'." the smallest program

• you can create is 140k. And it goes up 
from there! dB Fast'" creates programs as small as lk with typical program 
sizes from 5 to IOk. just think, now it's possible to fit all your programs on 
one floppy disk. And if you send files via modem - look what happens to 
your modem phone bill ... it almost disappears! 

d-Fastest' dB Fast compiles and links in a blistering
• 3seconds. Clipper slugs along at 4 minutes. 

dB Fast compiled programs also run faster. Aprogram that took over I full 
minute to run using dBase Ill Plus and an additional 17 seconds using 
Clipper, ran in just 6 seconds with dB Fast! 

d-Cheapest! Fast: is. 

d-Buckl Nowhere can you get all these features fo r such . · · ·>·. 
a low price: · . · · . ·:'.: 
• dBase Ill Plus compatible • LAN compatible ·V :
• U Protected source . .. ·. _,.,, ·nlimited runtime • 
code • No need to modify your PRG files .. . · . _·.' 
• Speed, efficiency, price ·----------·· 

"·· ­1 60 Guarantee . : ·:. 1 
Try dB Fast for 60 days. If you're not totally satisfied for any reason , I

I just send it back fo r a full refund (less SIO handling fee). 

I 
1 Call today! 1-800-356-6356 1 

Isales information call 1-206-392-0368 

I Dealer inquiries welcome Qty Subtotal I 
I I VISA-j 

I 
I 
I 
I Name: 

I Company: 

I Address:

I City: 

I Il'honc #: 

Payment (circle one): VISA MC AMX Check I
I Card#: _____________  

I Expires: iiiiiiiiiiiim I 
I I 

L 
Name on Card: 1420 Gilman Blvd. 
dB fa.st fi a of dB fast Jnc. Suite 2857 
dBm.• 111 f'l us and Clipper ar.e regislered trademarks or Asht.1.111 Talc Curp Issaquah, WA 98027-539:.1 
and Nan1ucke1Corp. 

dB Fast __ @ S69 I 
Shipping: S4 U.S., S25 outside U.S. I 

(add S4 for each additional package) 

WA residents add 8.1 % sales tax. I 
! ITotal (U.S. funds only) 

I 
I 
I 

St: Zip: --- I 

BOOK REVIEWS 

tinue to plague the rest of the chapter as the author discusses 
SQL predicates and the transformation of SQL queries into Pro­
log questions. A few pages after the first reference to SQL, the 
concept of normalization flashes past as the reader is handed a 
one-liner about there being five "normal forms," a citation to 
another database text, and the reassuring news that "only the 
first normal form will be dealt 'with here." 

The book seems pressured like this most of the time. In fact, 
unless Marcus is actually leading the reader through the build­
ing of an application, the pace of her text is breathtaking. She 
introduces new concepts and terms in rapid succession. For ex­
ample, three important Prolog terms-matching, unification, 
and instantiation-are presented and defined in less than a page 
in the introduction. Another half-page is devoted to one of the 
toughest of Prolog concepts-the cut-and its use is discussed 
only briefly over half a dozen pages. Clearly, the reader will 
benefit from prior familiarity with the subjects in this book. 

Discussion of Expert Systems 
Expert systems are covered in two chapters. The first is devoted 
to techniques for building expert systems; the second, to writing 
an expert-system shell. After a too-brief explanation of expert­
system components in the first chapter, Marcus settles down to 
discuss the use of production rules (IF .•. THEN rules) to solve 
the grocery-bagging problem from Patrick Henry Winston's Ar­
tificial Intelligence (2nd ed., Addison-Wesley, 1980). 

After developing all the rules, Marcus shows the reader how 
Prolog goes about proving its goals. She discusses the differ­
ences between backward- and forward-chaining expert systems, 
then goes on to consider a second method of defining knowl­
edge-frames-and develops a more sophisticated expert sys­
tem that gives advice on financial investments and explains its 
reasoning. The chapter ends with a valuable discussion of un­
certainty and considers Bayesian, fuzzy, and standard confi­
dence factors and their manipulation. 

The second chapter on expert systems builds on the first one. 
Marcus describes a rule-based expert-system shell that bears 
some resemblance to Teknowledge's Ml shell. After develop­
ing a rule language and showing how the rule language is trans­
lated into Prolog, she examines how Pro log finds solutions. The 
shell is put through its first paces with a small (seven-rule) ap­
plication that attempts to find the reason why a computer won't 
boot. The same shell is then used to develop a rock-climbing 
expert system whose rules occupy 14 pages of the book. 

Natural-Language Systems  
The author's approach to natural-language systems is roughly  
the same as for expert systems; one chapter is devoted to lan­ 
guage-processing techniques, and another is devoted to natural­ 
language processing. I found the first chapter's routines and ex­ 
planation of tokenization clear and portable to a variety of  
applications.  

Marcus then shows how the Prolog reader-the mechanism 
which Prolog accepts terms from the keyboard-and Pro­

log's facility for operator definition permit the creation of sys­
tems that can directly parse an expression like define bird 
is-an animal with song. The chapter closes with a section de­
voted to definite-clause grammars (DCGs ), which are a built-in 
extension of context-free grammars and are capable of parsing 
the more complex expressions or catching errors in statements 
that the reader would reject. 

The final chapter focuses on a simple natural-language sys­
tem that processes questions and answers about airline flight 
schedules. Marcus goes through a definition of the natural lan­
guage and building ofthe parser, explains what the system does 
to answer user queries, and shows how the system can generate 

continued 
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Order Status, 
Technical & Other 

Info. (602) 246-2222 
FAX# (602) 246-7805 

Call for programs 
not listed 

WAREHOUSE 
-; . DATA 

PRODUCTS 

SPECIAL 
MICROSOFT WORD 4.0 

$195 

TOLL-FREE ORDER LINE 1-800-421-3135 
FREE SOFTWARE! FREE SOFTWARE! FREE SOFTWARE! 

Purchase over $100 and receive one of these disks absolutely FREE! Purchases over $250 get two free disks, over $400 get three, or 
get all fourdiskswhen your purchase is over $500! 1) MIXED BAG -A great assortment of utilities and games all packed on one disk. 
2) PC-WRITE ­ Try this famous feature packed word processor. It's a winner! 3) FONT-SET- Lets you set popular fonts like bold, 
underline, etc. on most late model printers from Citizen, Epson, NEC, Okidata. Panasonic. Star, Toshiba, etc. You can even use your 
printerlikea typewriter! 4 ) ABC-LIST - Great mailing list program! Sort on any field, do qualified searches, print reports and mailing 
labels, and more! 

- SOFTWARE ­
ACCOUNTING 

Cyma .. .... .... . ... .. Call 
Dae Easy Acct .. . .. . . .. $54 
Dae Easy Payroll .. .... . 29 
Dollars & $ense .. ...... 94 
In House Acct. . . . . . . . . . 39 
Managing Your 

Money 3.0 .. . . . . . .. . 117 

COMMUNICATION 

Microsoft 
Macro Assembler . . . $84 

Microsoft Pascal .. . ... 166 
Microsoft Quick Basic . . 55 
Microsoft Quick C ... ... 55 
Ryan McFarlan 

Fortran ... . ..... .. . . 342 
Ryan McFarlan 

Cobol .. .. .......... 549 
Turbo Basic ...... .. ... 55 
Turbo C . .. .. . ... . ..... 55 

Word Perfect 
Executive .......... $109 

Word Perfect Library ... 59 
Wordstar . . . . . . . . . . . . . 162 
Wordstar Pro .. ..... .. 233 
Wordstar 2000+ . . . . . . . 206 

- HARDWARE ­

ACCESSORIES 

AZ 10 
150 watt power supply, 
dual 360K drive, 10 MHZ 
mother board, 640K, 
keyboard . . . . . . . . $670 

AST286 
PREMIUM 

PROGRAMS 
Carbon Copy Plus .. . . 115 
Crosstalk XV I . . . . .. . . . . 89 

Turbo Pascal ...... .. .. 55 Brooklyn Bridge .... .. . 88 
Copy II PC Bd... . .. . . . 75 

COMPUTER 
512K, expandable to 
2MB on the system 
board. RT enhanced 
style keyboard, paral­
lel. serial and clock, Crosstalk MK4 . ... . .. . 110 

Remote . ..... . ... ... .. 89 
Smartcom II . . . . . . . . . . . 79 

DATABASE 
MANAGERS 

Clipper .... .... ....... 379 
Condor 3 . . . . . . . . . . . . . 325 
DBase Ill Plus . .. .. ... Call 
DB-XL . . .... ... ...... . 82 
Fox Base Plus . . . . . . . . 202 
Genifer . . . . . . . . . . . . . . . 194 
Paradox 2.0 ........ : . . 398 
PFS: Pro File .. . ..... . Call 
Powerbase .... ... . . . . 169 
Q&A .... ..... ..... .. . 190 
Quickcode Plus . . .. . . . 138 
Quickreport ... . . .. . . . 138 
Quicksilver . . . . . . . . . . . 295 
Revelation . .. .... . .... 464 
R Base System V . ... . . Call 
Reflex .. . .... . ...... . . . 81 
Relate & Report .. . . . .. 112 
VP Info ....... ........ . 48 

DESKTOP 
PUBLISHING 

Pagemaker .. . . .. . .. . . 479 
PFS: First Publisher .... 59 
Ventura Publisher .. . . . 455 

GRAPHICS 
Chartmaster .... .. . . . . Call 
Diagram Master .. . .. .. Call 
Easy Cad .. .. .. .. .. .. . 109 
Energraphics 2.01 . . . . . 294 
Generic Cad . . . . . . . . . . . 59 
In-A-Vision . . .. .. . . ... 275 
Microsoft Chart 3.0 . ... 229 
Newsroom Pro . . . . . . . . . 65 
Printshop ...... . ... .... 33 
Prodesign 2 . .... . . . . . 148 

INTEGRATED 
Ability . ...... .... .. .. .. 56 
Ability Plus ... ... .. . . . Call 
Enable . . .... .... .. .. . Call 
Framework II . .... .. . . Call 
Smart System . . . . . . . . . 429 
Symphony . .. .. .. . ... Call 

LANGUAGES 
Lattice C Compiler . . .. 242 
Microsoft C Compiler .. 249 
Microsoft Fortran . ... . 255 

No Charge for Master Card or Visa 

We do not guarantee compatibility 

Turbo Prolog .... ...... 55 

MULTI-USER 
SOFTWARE 

Fox Base ....... . .. . .. 299 
Word Perfect . .. . . ... . 310 
Word Perteet 

Modules ...... ... .. ea 75 
Microsoft Word ....... Call 

PROJECT MANAGER 
Microsoft Project .. .. . . 219 
Super Project Plus . .. . Call 
Timeline 2.0 . . .... .... 270 
Total Havard Man. 2 ... Call 

SPREADSHEET 
Hal .. ... . .... ... .. . . . 115 
Lotus 1-2-3 ......... .. Call 
Silk ... . ... .... ... .. .. 149 
Spreadsheet Auditor .. . . 82 
Supercalc 4 . . ... . . . ... Call 
VP Planner ....... .. ... 48 

UTILITIES 
Copy II PC .... .. . . ... . 19 
Copywrite ..... .... .... 39 

. . . ... . ..... . .... 30 
Deskview 2.0 .. . . .. .... 72 
Direct Access .... ... .. . 49 
Eureka . .. .. . ..... . .... 95 
Fastback . . . . . . . . . . . . . . 85 
Formtools . . . ...... . ... 56 
Graph in the Box .. . .... 55 
Mace . .... . ... . . ... . .. 55 
Microsoft Windows ... . . 55 
Norton Advanced . . . . . . 75 
Norton Utilities ..... . . . . 48 
PC Tools .. .. ... . . .. . .. 19 
Prokey4 .0 ........ .... . 70 
QOOS ........ .. ...... 49 
Rightwriter ...... . .. . .. 75 
Sidekick ....... .. . . .... 55 
Sideways . . . . . . . . . . . . . . 39 
Sqz . .... .. . .. . . .. . . . . Call 
Superkey . . . . . . . . . . . . . . 55 
Turbo Lightning . ...... 55 
XTree .......... . ...... 35 

WORD PROCESSING 
Microsoft Word 4.0 . . .. 195 
Multimate 

Advantage II . . . .. ... Call 
Volkswriter 3 . .. .. . .... 139 
Webster Spellcheck .... 37 
Word Perfect .. . .. .. .. 195 

Curtis Ruby ... . ....... 59 
Mach 111 Joystick . . . . . . . 36 
Masterpiece . . . . . . . . . . . 88 
Masterpiece + . . . . . . . . . . 99 
150Watt 

Power Supply ...... . . 69 

BOARDS 
AST 
Advantage Premium . . . 422 
Sixpac Premium .... . . Call 
Sixpac ....... . .. . . . .. 145 
HERCULES 
Color Card . . . . . . . . . . . 145 
In Color Card .... . .. . . 302 
Graphics Plus .... . .... 182 
INTEL 
Above PC 64K . . .. . . . . 225 
Above 286 .... ... ..... 319 
Orchid Tiny Turbo . . . . 389 
SUNTEK 
10 XT . . ... ....... . .... 65 
10 AT ................. 65 
TALLTREE 
J Ram 3 ATP ......... Call 

COMPUTERS 

AZ386 
80386-16 Micro 
Processor, 1 MB of 
Ram. Teac 1.2 MB 
disk drive. 220 watt 
power supply, 6 layer 
mother board, RT 
keyboard ... . .. $2995 

AZ TURBO AT 
512K, 6 & 10 MHZ, 
keyboard, 200 watt 
power supply, one 
1.2 teac drive , 
Phoenix Bies . . . . $975 

AZ TURBO XT 
135 watt power 
supply, One 360K 
drive, 640K, 
keyboard .. . .... $519 

1.2 MB floppy disk 
drive, 7 expansion 
slots, two 32 bit 
fastram slots, DOS 3.1 
& Basic 1 year 
warranty . . . . . . . . Call 

EGA BOARDS 
ATI Ega Wonders .. . . . 195 
Nee GBI ........... . .. Call 
Paradise Auto480 ...... 155 
Quad EGA Plus .. . . . . . 295 
Vega Deluxe ... .. ... .. 236 

EGA MONITORS 
AMDEK 722 . . ... . ... . 455 
Casper .... . ...... . ... 410 
Mitsubishi Diamond 

Scan . . .... . . .. . ... . 509 
NEC 
Multisync . . . . . . . . . . . . . 559 
Multisync Plus .. .. ... . Call 

HARD CARDS 
AZ20MB . . .. ........ 425 
AZ 30 MB . . . .. .. . .. .. 499 
AZ40 MB .. ... .. .... . 625 
Plus 20 MB . . .. . ..... . Call 
Plus 40 MB .. . .. ...... Call 

HARD DRIVES 
Seagate 20 MB ..... . .. 269 
Seagate 30 MB . . . . . . . . 299 
Seagate 30 MB AT ..... Call 

MODEMS 
AZ 300/1200 ........ . .. 75 
Everex 300/1200 ..... . .. 89 
Hayes 1200 ...... . .. . . Call 
Hayes 1200B . ...... .. . Call 
Hayes 2400 .......... . Call 
U.S. Robotics 2400 .... 335 

MICE 
Genius . ... ......... ... 59 
Logitech . . .. ... ..... . Call 
Microsoft Bus 

W/Paintbrush .... ... . 92 
Microsoft Serial ... . .. . 119 
Optimouse w/Dr Halo . .. 89 
Optimouse w/DPE ..... 185 

TOLL-FREE ORDER LINE 1-800-421-3135 
WAREHOUSE DATA PRODUCTS 

2701 West Glendale Ave. • Phoenix, AZ 85051 

MONITORS 
AMDEK 
410 Amber . . ... . .. . .. $145 
Magnavox RGB . ... . . . Call 
PRINCETON 
Max 12 . . . . . . . . . . . . . . . 138 
HX 12E ............... 460 
SAMSUNG 
TTL Amber w/tilt . .. .... 75 
Colorw/tilt .. . . . . . .. .. 249 

PRINTERS 
CITIZEN 
MSP 10 . ... . . ....... . 249 
MSP 15 ... .. .. .. .. ... 315 
MSP20 .... ..... ..... 285 
120 D . . . .. .. ......... 142 
Premiere 35 .. . .... ... . 471 
Tribute 224 . . . . . . . . . . . 639 
EPSON - Call on all models 
NEC 
P5XLP . . ..... .. ...... 840 
P7 Parallel ... . . . .. . ... 619 
8850 ........... ... .. 1059 
P6 Parallel .. .. .. . ..... 439 
P960XL . .. .. . .... ... 1035 
OKIDATA-

Call on all models 
PANASONIC 
1080-l/M2 ...... . .. ... 169 
1090-l/M2 ...... ..... . 199 
1092-1 ... ... ......... . 306 
1524 .. .... .. . . ... .. . . 572 
1592 . ......... .. ..... 392 
1595 .. ... . . . .... ..... 439 
3131 ........ .... .... . 259 
3151 .... .. .. .. .. ..... 407 
STAR MICRONICS 
NB24-10 .. .. ........ .. 456 
NB24-15 ..... ..... .... 610 
ND10 ... . .. ... . . .. ... 275 
NP10 ..... ...... .. .. . 139 
NX10 ... .. .... .. . . .. . 160 
NX15 .. . .. .......... . 306 
TOSHIBA 
321 SL . . . . ... ... ..... 510 
341 SL ..... .. ........ Call 
351 Model II . ....... . . 910 

RAM 
64K 1 SONS .... ...... 16.50 
256K 150NS .. .. . .. .. .. 33 

TERMS: Shipping on most software 
isSS.00. Al orders +ti.7%sa1es tax. 
Pe r so nal checkfcompany 
check ­ allow fourteen (14) days to 
clear. We accept purchase orders 
from authorized instilutions lor 
3.5% mo re than cash price. All 
returns are subject to our ap­
proval. There will be a20% restock 
lee. Minimum phone order S50. All 
prices are sub jecl to change. Due 
to copyright laws we cannot take 
back any open sollware. 

Phone Hours: Monday, Wedn esday & 
Thursday 7 am·9 pm; Tuesday & Friday 
7 am-5 pm; Saturday 9 am·5 pm. MST. 
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10MHz SwanXTlO 

Complete System 
with (2) 360K Drives 

& Monographic Monitor 
Assembled & Tested $629

w/MS-DOS 3.3 add $69.95 

Standard Features 
� 10/4.77 MHz 8088-1CPU � 
� 640K RAM � 
� 150W Power Supply 
� (1) Serial Port � 
� � (1) Parallel Port 
� � Hercules Compatible 

Video Card (720 x 348) 

(1) Game Port 
Clock Calendar 
w/Battery Backup 
1O1 Key Enhanced 
"AT" Touch & Click 
Style Keyboard 

� Quality Hi-Resolution Amber Monitor w/Tilt &Swive 

Mono System w/20MB Seagate HD ��� $849.00* 
Mono System w/30MB Miniscribe HD. $879.00* 
Base Unit w/o Monitor or Video Card �� $459.00* 

'Single 360K Floppy Drive 

Option Upgrades for XT10 & AT12: 

12MHz SwanAT12 
CompleteSystem 

with 1.2MB Drive $ 9 9 9 
& Monographic Monitor �

Assembled & Tested �
w’MS-DOS 3.3 add $69.95 

Standard Features 
� � 80286 12/1 oMHz (Keyboard 

Switchable) 11 .7 Norton S.l.Rating 
� � 640K of RAM on 1 MB Motherboard 
� � 200W Power Supply 
� � (2) Serial Ports, ( 1) Parallel, (1) Game 
� � Dual Floppy/Dual Hard Drive Controller 
� � 101 Enhanced "AT" Touch & Click 

Style Keyboard 

� � Clock Calendar w/Battery Backup 
� � Hercules Compatible Video Card 

(720 x 348) w/Parallel Port (2nd) 
� � Quality Hi-Resolution Amber Monitor 

w/Tilt & Swivel 

Mono System w/40MB �
Miniscribe HD #3650 �

.................. $1395.00 �
Mono System w/40MB 

$1495.00 
Base Unit w/o Monitor 

or ����� � �� $899.00 

PC COMPATIBLE 
SOFTWARE 
ANSA 
Paradox .......................... $359.00 
ASHTON-TATE 
D Base lll+ ............... ...... $389.00 
Framework 11 .................. $389.00 
Multimate Advantage II ���.� $CALL 
Repidfile ........................ $244.00 

BOEING 
Boeing Cale ...................... $CALL �
Boeing Graph ................... $CALL �

BORUM> 
Eureka ............................ $104.95 �
Reflex ............................... $91 .95 �
Reflex Workshop .............. $44.95 �
Sidekick(unprotectedt ....... $54. 95 �
Sidekick/Traveling �
Sidekick Bundle ................ $79.95 �
Superkey ............ .. ............. $64.95 �
Travelling Sidekick ........... $44.95 �
Turbo C ............................ $75.95 �
Turbo Database Toolbox .. $44.95 
Turbo Gameworks ............ $44.95 �
Turbo Graphix Toolbox ..... $31 .00 
Turbo Jumbo Pack ......... $184.95 �
Turbo Lightning ................ $59.95 �
Turbo Pascal .................... $62.95 �
Turbo Pascal 
Numerical MeJhods .......... $62.95 �
Turbo Prolog ..................... $64.95 �
Turbo Prolog Toolbox ...... . $62.95 �
Turbo Tutor ....................... $26.95 �

WE CARRY A FULL LINE 
FROM THESE FINE 
MANUFACTURERS 

PRINTERS 

1200 ............................... $174.00  
MSP·10 .......................... $279.00  
MSP-15 .......................... $379.00  
Premier 35 ...•••.••..•••••••.... $459.00  
Tribute 224 ....................... $CALL �

Panasonic 
10801 ........................ $159.00  
10911 ........................ $189.00  
1092i ........................ $299.00  
1592 ............ ................... $389.00  
1595 ..•..••..............•.....••.• $439.00  
3131 ............................... $259.00  
3151 ............................... $399.00  
Laser Printer ..................... $CALL �

NP-10 ............................. $134.95  
NX-10 ............................ $157.95  
NX-15 ............................. $349.00  
ND-10 ......•.........•.•.•..•..... $289.00  
ND-15 ............................. $429.00  
NR-15 ............................. $499.00  
NB24-10 •.•.•.......•....•.•.•... $499.00  
NB24-15 ....•...•....•....•..•... $639.00  

Hercules to CGA with CGA Card and RGB Monitor Add ........................... $170.00 
Hercules to EGA with EGA Card (can operate in CGA. MDA, or 

HGA modes)and Packard Bell EGA Monitor Add .................................. $399.00 �

30 DAY SATISFACTION GUARANTEE 
Your complete satisfaction is our top priorly. Any 
Swan system may be returned within 30 days from 
the date of shipment for a full refund. 
FOR YOUR PROTECTION WE GO THE 
EXTRA YEAR A full 1 year warranty is included, 
with a 2nd year SEW (Swan Extended Warranty) 
available. Call or write for details. 

FAST DELIVERY... We ship within 24 hours. 
TECHNICAL SUPPORT Our support staff is on 
call 9-5 Mon-Fri to answer all of your questions and 
make sure that you get the most from your systems. 

YOUR COMPUTER INVESTMENT 
JS HASSLE FREE!!! 

SWAN VIDEO & 1/0 CARDS 
Monographics half card (720 x 348) �
Hercules Compatible w/parallel port ........ $69.95  
Color half card (640 x 200) �
CGA Compatible ···-··································$69.95 
Monographics, Hercules Compatible, 
2 Floppy Controller, Parallel, Serial, Gameport, 
Clock & Calender w/Battery Backup ...... $119.95 
Same board as above.except with CGA 
output instead ............................... -........ $109.95  

Items returned must be as-new, without modification or 
damage. All warranty cards, manuals and packaging must 

be mcludad, Return shipping must be prepaid and insured, 
bearing a RAC (Return Authorization Code) on the shipping 
label. 

TUSSEY COMPUTER PRODUCTS tca ..O.P·E·N·:.B•.·O.OA·M·-9·:·00·P·M·M·o·n· ·B.:O·O·P·M·S·u·n·E·A·S·T·C·O·A·S·T·T·IM·E··PA 16804 -F·r·/;·1·0·:0·0·A·M·-6·:·0·0P·M·S·a·t,·1·2·:0·0·P·M· 



HASSLE-FREE MAILORDER  
- S OFTWARE  

BRODERBUND 
Graphics Library Disks ....� $24.95 

Newsroom Pro •••••••••-••-•••$69.95 
Print Shop ������� - ������������..�. $39.95 
Print Shop Companion ..... $32.00 
Toy Shop .......................... $42.95 

CENTRAL POINT 
SOFIWARE 
COPY II PC ...................... $27.00 
Option Board -•••.. •••-•••••••• $79.95 
PC Tools-•-•-•• .. ••••-•• .... $27.00 
CHANG LABS 
Rags To Riches .............. $289.00 �

DAC SOFTWARE 
Dae Easy Accounting ....... $54.95 �
Dae Easy Acct. Tutor ........ $19.95 �
Dae Easy Payroll . ............. $39.95 �

DAYBREAK 
Silk-..................................$CALL �

FUNK 
Sideways .......................... $37.95 �

GENERIC SOFTWARE 
Generic CADD 3.0 ............ $69.95 
Generic CAOD w/Oot Ptol $89.95 

LIFETREE 
Voiles Writer .................... $157.00 �
Words & Figure .............. $137.00 �

LIVING VTDEOTEXT 
Readyl -•••••• ................ ...... $52.95 �
Think Tank ........................ $97.95 �

LOTUS 
123 ................................. $307.00 �
HAL.. .................................. SCALL �
Symphony ...................... $439.00 �

- HARD W ARE  
PC HARD DRIVES-- --..... 

�Miniscribe 
30MB XT Drive w/conlroller ...... ............................. .... $339.00 �
30MB Hard Card ........... ......... ........ .................. .... ... .. $429.00 �
30MB AT Hard Card .... ........................ .... .. ... ............. $479.00 �
40MB AT Drive ...... ............................ ...... ... ............... $379.00 �

......... .............. .................. $289.oo 
ST-238 30MB w/conlroller ..................... .................... $359.00 
AT Hard Drives 
ST•4038 ................... ..... .......... ................ ................... $549.00 
ST-251 ....... ..... ... ....................... .......... .............. ..... ....$469.00 �

WESTERN DIGITAL 
File Card 20................................ ............ ....... ........... . $439.00 �
File Card 30 .... ............................. .......... .. ................... $CALL �
AT FD/HD Controller ...... ....... ........................... ...... .. . $169.00 �

PC ADD ON BOARDS 
AST 
Advantage(128k) ............ $319.00 �
Rampage AT ................... $419.00 �
Rampage PC 
6 Pak +(64k) ...................... $CALL 
VO Mini II ........................ $159.00 

ATI 
Graphic Solution ........�.��. S169.00 
EGA Wonder .................. $274.00 

BOCA RESEARCH 
EGA/CGA/MOA/MCA ���.. $149.00 
BOCARAM XT w/OK ....... $139.00 
BOCARAM AT w/OK �.�.... $169.00 
Bocai:ams are Intel A6ove Board 
ccmpatlble 
BOCA l/O AT ............... - ..� $79.95 
BOCA VO XT ....................$79.95 
Gameporl Adapter for 110 .$19.95 

HERCULES 
Graphics Plus ................. $179.00 �
Color Card ...................... $147.00 �

MECA 
Managing Your Money .�.$119.95 

MERIDIAN TECHNOLOGY 
Carbon Copy .................. $109.00 �

MICROPRO 
Wordstar 2000+ .............. $219.0C �
Wordstar Pro! Rel 4 ........ $249.00 �

MICRORIM 
Clout ...... _. .................. - ..��$CALL �
DB Graphics ..................... $CALL �
R Base System 5 ............ $427.00 �

Micmsott·  
Access .............................. $CALL �
C Compiler ..................... $249.00 �
Chari 3.0 ......................... $239.00 �
Flight Simulator ................ $32.95 �
Fortran ... ......................... $267.00 �
Macro Assembler ............. $87 .00 �
MS-DOS & GW Basic ..... ... $CALL �
Mouse... .... ............. .... .. .. $109.00 �
Pascal ......................... .... $167.00 �
Project ..................... ....... $227.00 �
Quick Basic ...................... $57.00 �
Windows .....�..................... $57.00 �
Word Version 4.0 .............. $CALL �

MICROSTUFF 
Crosstalk XVI .................... $94.00 �
NORTON PRODUCTS 
Norton Commander .......... $39.95 
Nor:ton Utilities .................. $49.95 
Norton Advanced Utilities .$84.00 
PAPERBACK SOF.:I'.WARE 
VP Planner ....................... $52.95 
Exeeulive Writer ............... $39.95 

INTEL 
AboveBoard PC �...�..��..��� $227.00 
AboveBoard PS/XT ........ $267.00 
AboveBoard AT .............. $329.00 
SWAN TECHNOLOGIES 
Add on Cards 
-Compatibility guaranteed 
-1 year replacement warranty 
CGA card w/prinler port ���. $69.95 
Hercules Compatible Mono 
card w/prinler Port ..�....��.. $69.95 
l\llulli VO.............................$CALL 
for configuration and pn•ce 

ISE NEW LOW PRICES 

Auloswilch 360 .......... $149.00 
Auloswilch 480 .......... $169.00 

STB 
EGA+ .............................. $259.00 �
Chauffer HT .................... $214.00 �

ZUCKER 
CGA .................................. $89.95 �

Gtlier ftercules boards In stock. .. Monochrome Graphics ..... $94.95 �
Call for price Memory Expansion ........... $CALL �

Circle 302 on Reader Service Caro 

Executive File ................... $29.95 �
VP Graphics ...................... $CALL �
VP Expen .......................... SCALL �
VP-Info ............................. $59.00 �
PERSONICS CORP 
Smart Notes ...................... $47.95 �
ROSESOFT 
Prokey .............................. $74.00 �

OFTWARE PUBLI HING 
First Publ1Sher ................... $CALL �
Harvard Total PM II ......�. $349.00 �
Harvard Graphics ........... $229.00 �
PFS First Choice .............. $94.00 �
Professional File ............. $139.00 �
Professional Plan .............. SCALL �
Protessional Write .......... $109.00 �

SIMON & SCHUSTER 
Typing Tutor 111 .................. $39.95 

SPRINGBOARD 
Newsroom Pro ........... ....... $79.00 
Clip Art ....................... ....... $CALL 

SYMANTIC 
Q&A ................................ $219.00 �

TURNER HALL 
Nole 11 ...............................$57.00 
SQZ .................................. $57.00 
UNISON WORLD 
Newsmasler ...................... $69.95 �

WORD PERFECT 
Wordperfecl .................... $207.00 �
Executive ........................ $127.00 �
library .............................. $79.00 �
Math Plan ..........................$CALL �

XEROX 
Ventura Publisher ..............SCALL �

MONITORS 
TTL Monochrome 
Amdek 41 OA Amber, 
Green.or W.hile ............... $149.00 
Blue Chip Green ............... $89.00 
Packard Bell Amber w/sld.$97.00 
Micro Display Systems 
Genius VHR w/video eard .$CALL 

TTL ................... $89.00 
Xlren Amber 
TTUCGA autoswilch ...... $ 119.00 
RGB 
Magnavox 8562 .............. $269.00 
Magnavox 8515 .............. $289.00 
Thomson ... All Models .... $CALL 
Zenith 1 330 .................... $407 .00 

EGA 
NEC Multosync .................. $CALL 
Packard Bell 
EGA/CGA/TTL Auto ....... $419.00 
Goldstar EGA .................... SCALL 
Amdek 722 .....................$477.00 
Thomson Ultrascan ........$499.00 
Zenith 1470 EGA ............ $219.00 

MODEMS 
HayesSmart Modem 
1200B w/sw .................... $329.00 
2400B w/sw .................... $499.00 
Swan Technologies 1/2 Card 
Internal 300/1200,lncludes PC 
Talk Ill software ................ $89.00 
2400 baud Internal ......... $199.00 
Packard Bell External 
300/1200 baud ............... $149.00 
2400 baud External ...�.... $279.00 
US Robotics Sportsler 
300/1200 baud ............... $139.00 
Ventel Modems 
Call for best prices on all models 
•Zucker 
300/1200 Half Cd Modem 
with software .................... $87.00 

fMSf MOUSE  
PC mouse w/Dr. Halo 11 •••$89.00 �

FAST SERVICE  

Software orders over $50.00 & Acces›
sories/Peripherals under 8 pounds will 
be shipped FEDERAL EXPRESS<vas even 
at these prices) You only pay TCP’s standard shipping charge 
of $4.00 per order. Ordera arriving befo re 11 :00 AM our time 
will be shipped out same day. H part of your order is back• 
ordered the remainder will be shipped UPS Ground for FREE! 

II
SECURITY 
� � Your Credit Card is not charged until your 

order is shipped. 
� � We insure your order at no extra cost to you. 
� � Tussey is a financially strong and well 

established company. 

CUSTOMER SUPPORT H
� � After sales support . 
� � Knowledgeable staff, all graduates of �

Tussey’s "Computer Boot Camp�. �
� � Our advanced warehouse/materials �

handling system assures your order is �
shipped out accurately & on time. �

� � Our IBM 5360 allows instant order and inventory status. 

To order by mall: We accept money order. ce11ified check, personal check. 
Allow 2 weeks for personal check lo clear.Shipping: 4.00 tor sotlware and 
accessories/ $10,00 for prtnlers and color monilors/ 8.00 for disk drives 
and other monilorSI Add $3.00 per box shipped COD. Call !or other shipping 
charges. Additional shlPPlng required on APO. FPO. AK, HI. 
Terms: ALL PRICES !li;FLECT CIC � 
CASH DISCOUNT, ADD 1.9% ’1Sol . ... , �
FOR MASTERCARD OR VISA.  
AU prodtJ(lts include factory warranty. �
l<L.L SAl:.ES ARE FINAL Defective items replaced onepaired at our disCfe• �
lion. residelils add 6% sales lax. Prices and terms subject lo �
change without notice. �

EDUCATIONAL & CORP ACCOUNTS 
Purchas• ord•rs acc•pt•d CALL 1-800-533-1131 · 

from Inside PA 814-234-2236 

CHIPS DISKS 
per box of 10 3.50" 5.25" Numeric Coprocessors 
BONUS OS/DD $6.95 

8087•2 ............................ $147.00 
8087 ............................... $104.00 �

MAXELL OS/DD $17.95 $9.95 
80287 ............................. $179.00 VERBATIM OS/DD $19.95 $9.95 
80287•2 ............................. $CALL SONY OS/DD $17.95 $8.95 

CJlll for Pricing on Memory Chips 
Prices are too volatlle to llstlll 

TICJMSONO 
ULTRASCAN $499

MONITOREPYX ELECT RON I C 

: lnFOCOll\ Composite�
Call for prices on � � 13" Non Glare screen 
your favorite !Illes � Tiit/Swivei 

IMSTRAD. PC-1512 
Full PC 
Compatibility 

Plus � 8MHz Processor �3Avail• 
ableSlots � 512K Memory � Par• 
allel Port. Serial Port, Game Port 
Standard � Microsoft Compatible 

Mouse � MOS•DOS 3.2, 
GEM Desklop, GEM Basic 
2 • CGA Video Card 

CALL FOR BEST PRICE 

CALL TOLL FREE 1 •800•468•9044 



Circle 320 on Reader Service Card 

Easy to C  
C is a great programming 
language. Now the new 
C WORKSHOP makes it easy. 
Interactive software teaches you 
C with immediate feedback on 
your program exercises. 
The C WORKSHOP has 
everything you need to 
learn C and write your 
own programs, too. You 
get a fast editor, standard C com­
piler, and online help. Plus our renowned book. 
Let the other guy struggle with confusing books 
and compilers. Join AT&T and other major com­
panies that use the C WORKSHOP. lnfoWorld 
columnist Adam Green calls it "the most intrigu.: 
ing new type of training system I've ever seen." 

Satisfaction Guaranteed 
or return in 30 days for refund. To order the C 
WORKSHOP, call toll-free (800) 227-2400 
ext 955 day or night (Visa, MC. or Arn Ex). Or 
send check to Wordcraft, 3827 Penniman Av, 
Oakland, CA 94619. $69.95 plus $5.00 ship›

Quality software since 1981 ping (Priority Mail). In CA, add $4.90 sales 
tax. 

KADAK's 
engineers bring 

years of practical real-time 
experience to this mature 

� No royalties � Intertask message 
� IBM PC DOSfi support passing 
� C language support � Dynamic operations: 
� Preemptive scheduler - task create/delete 
� Time slicing available - task priorities 
� � Source code of the - memory allocation �

C interface and device � Event Manager �
drivers is included � Semaphore Manager �

AMX86'" operates on any 8086188, 80186188, 80286 system. 

Demo package $25 us KADAK Products Ltd. 
Manual only $75 us 206-1847 W Broadway
AMX86 system $2195 us Vancouver, B.C., Canada 
(sh ipping/ handl ing extra) V6J1Y5

jl:F Telephone: (604) 734-2796 
Also available tor 8080. Z80. 68000 � Telex:04-55670 

MUL Tl-TASKING SYSTEM 
(version 2.0) 

for the IBM® PC, PC/XT and PC/AT 

BOOK REVIEWS 

natural-language responses. 
Appendixes at the back of the book contain a summary of 

Arity/Prolog, source code listings for the major applications de›
veloped in the book, and a short bibliography of the book’s sub›
ject areas. Both the index and the table of contents are helpful. 

Time and Space 
Throughout the book, the author’s running commentary on the 
details of the code under discussion is adequate. However, when 
Marcus discusses generalities, her treatment becomes superfi›
cial and unsatisfying. For example, a comparison of Prolog and 
C data representations using a concrete example and an excerpt 
of C code turns out to be a near one-shot instance of rel a ting new 
Prolog concepts to familiar old ideas. 

If the author of this book is guilty of anything, it is of trying to 
cover too much material in too little space. The compromises 
made to achieve this goal make the book maddeningly shallow 
when it’s not actually building code. This makes Prolog Pro­
gramming of limited value as a major source for understanding 
the background behind the applications areas it discusses. How›
ever, readers who are tired of books on Prolog theory and who 
want some exposure to applications will find this book useful. 

Alex lane (1873BartramRd., Jacksonville, Fl32207), a regis­
tered professional engineer, is the moderator ofthe Prolog con­
ference on BIX. He can be contacted as "a.lane" on BIX. 

OPENING WINDOWS 
Reviewed by Thomas M. Houser 

0 pening Windows describes Microsoft Windows for the MS›
DOS operating system. Of two possible approaches to a 

discussion of the windowing system-the user’s side and the 
programmer’s side-Bill O’Brien uses the former. 

The author’s territory is basically that of Microsoft’s man›
uals, but if you need a lot of direction and require an introduc›
tion to Microsoft Windows with a few MS-DOS pointers thrown 
in, this may be the book for you. It may just happen to have that 
answer you can’t find in the Microsoft manuals . 

The author claims that Opening Windows contains many 
helpful hints not found in the user’s manuals. Microsoft’s man›
uals, however, are tutorial rather than simply reference man›
uals, and they seem adequate. If you are interested in the pro›
grammatic interface to Microsoft Windows, for example, 
O’Brien’s book will not help. 

Most of the text describes the vanguard applications that 
Microsoft provides to showcase its windowing package: a termi›
nal emulator, a word processor, and a paint program. 

Getting Started 
The first few chapters walk through the installation procedure 
and describe the MS-DOS executive window. The menu bar at 
the top of this window contains some standard MS-DOS func›
tions to manipulate files. 0 ’Brien covers the basic windowing 
controls and explains how to pull down a menu and how to use a 
scroll bar. 

The introduction includes thoughts about the use of a mouse, 
which O’Brien recommends. However, he always refers to the 
keyboard equivalents when describing an operation. 

Applications 
The remainder of the book covers the applications that Micro›
soft has included with the Windows system. Users will have to 
buy this system to run applications that may be developed in the 
future. Some of the applications, if not exciting, are at least 

continued 

58 B Y T E � DECEMBER !987 Circle JSOon Reader Service Card 



- - -

------- - - - - - - - - - - - - - -- - - - - -- - -------

virtuallyany program 
as easyas 1-2-3. 

Fetch.* is a new Lotus add-in program 
for Lotus 1-2-3 designed to import data 
from popular database and application 
programs directly into "your Lotus 
spreadsheet. 

Just tell Fetch .* what data you need and 
it goes and gets it from your database file 
and puts it into the spreadsheet exactly 
where you want it. 

No more utility conversion. No more 
leaving the spreadsheet, converting, 
importing, and then going back-just 
call Fetch.* from the Lotus menu and 
watch it go to work. 

Fetch.* automatically recognizes 
databases such as d.Base III, DBXL, 
Foxbase+, Paradox, Rbase, Dataease, 
Reflex, and Alpha Three . 

Also applications and accounting pro­
grams such as WordPerfect, Timeslips, 
AccountMate, Quicken, VP Planner, SBT, 
Cyma, Ready-To-Run and more. And of 
course, Lotus and Symphony, too. 

Fetch.* even reads data from .DIF, 
ASCII, or comma delimited files, and 
downloaded mainframe files. 

A Powerful Analytic Tool 
And, using Fetch.*'S file description table 

you can even 
make custom 
tables for vir­
tually any other 
data file you use. 

Fetch.* imports 

by whatever criterion you spec­
ify using standard Lotus data query 
functions, so if you already use Lotus 
you already know how to use Fetch.* 

You can Fetch.* for records that match 
field criteria based on as complicated a 
formula as your mind can invent. 

The result is data revealed in ways that 
no database can. 
Reaches Beyond RAM Memory Limits 

Fetch.* gives Lotus the power to get in­
side even the biggest database, pick out 
just the information you want and put it 
inyourspreadsheetwhereyou cankick 
it around and make it talk. 

Best of all, Fetch.* lets you select partial 
fil es, by records or fields. You don't have 
to import an entire file unless you really 
want to, so you won't bust your RAM get­
ting the data you need. 

Import and Export
With Fetch.* anything 

you do while importing 
you can also do while 
exporting. Use the same 
criterion functions to 
filter export data from 
sprea s d h eet to data ase b 
as you do to import data 

· 
Fetch .* will even append 

Or Create a new database 
for any of the programs 
mentioned above with­
out ever leaving Lotus. 

Not-Copy Protected 
Fetch:" comes with free unlimited support 

and was developed with the cooperation 
of the Lotus Development Corporation. 

Those who already own Fetch.* agree 
its big power is well worth many times 
its small price. Fetch.* is available 
at most computer stores. , . 

Or order direct, toll-free: 
1 800 292 6123 

In CA: 213-559-1561 

fZ) r. I 

'-- · 

e c t h *I ,.. 
····························· ···· 
The GHleimy 10 

t 
8570 W Washington Blvd. �

Culver City. CA 90232 �

30-Day-Money-Back�
Guarantee �

If you're not completely satisfied �
with returnitcompleteandin �
good condition within 30 days for a �
full refund !less shipping charges and �
a $10 restocking fee if the package is �

opened). 8 11 

A Certified Lotus Add-In 
L 

-,
[ J YES, Send a copy of Fetch• $$99 95 
CA residents add 6% tax 
Postage and Handling s 5.00 
[$15 addl. outside the continental USJ ::.= 

TOTAL ENCLOSED $_ 
o 5!4'' disk o 3W' disk 

D Amex D Visa D MasterCard D Check 

Card#________ 

Expiration Date _______ 
Please Print 

ame 
Company_______ 

I 
Address I 
City I 

State Zip : 

Phone. : 

�
L:c-r-.is l-Z-3a.odSy111phony,dl!.u.r: U!. Fo1tus<:-. Per.id:)!;, Jll:\l..l.s.oi:. Reflex. Wiordl'frfect. Oo:ue.i.sc. Ready-To 11.un. Quccke!'I, Sll'T. Ac::cumM.itt. L)aXI. VP' 
Planaer. and Alpha Thri:eiJl: tr.Jdi:rr..irksoflh<.: Lotus O.:velopme.11 Fc:t So!twJrc. An&.1 SoflwJtt. Micronm Inc. ln!J. Wcfdf'trie•I 

Nor\h Edge SoftwJre. Manusolt t';Offl . Intuit . /.kGr;iwll l ill. SIIT Corp. Source Mate ln(• rnullOn Systems. Inc.. \Von!tcch S;;stenis.. l'apt"it.!ck S•lt· 
w&re, indAJphJ Solrwarc respecm'tly 
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EPROM PROGRAMMER �

A SIMPLE, INEXPENSNE SOLUTION �
FOR PROGRAMMING EPROMS �

Why spend hundreds more for a programmer when you can buy 
the APROTEK 1000 for only $225 (Add $5 shipping). 
The APROTEK-1000 can program 5volt, 25XX series, 27XXseriesand 68XXX 
series devices plus CMOS versions of the above types. Included with each 
programmer is a personality module of your choice. Additional modules are only 
$12.00 plus $3.00 shipping. Please specify modules by EPROM Type including 
suffix. New! Adapter for programming 8751 single chip Micros Is only $75. 
Call for others. Complete with a menu driven program on disc which allows 
READ, WRITE, COPY and VERIFY with Checksum, Easy to use with IBM, Apple, 
Kaypro and CPM microcomputers with a RS-232 port, (name make and model). 
Interface is a simple RS-232C with a female DB-25 connector most cables 
available. The interface is switch selectable at 6 baud rates between 300 and 
19.2k baud. 

TheAPROTEK 1000 is truly universal. It comes standard at 117 VAC 50160 HZ 
and may be internally jumpered for 220-240 VAC 50/60 AZ. Verified for FCC 
Class B. 

APROTEK 1000 Is covered by a 1 year parts and labor warranty 

TECHNICAL INFO AND TO ORDER: 
(805) 987-2454 

1071-A Avenida Acaso, Camarillo, CA 93010 

MICRO MATRIX SWITCH �

w�_ �~ �~� 2 '3'· :-.. �.�o�o �'�:�.�4�£�£�'�1�.�~ �. �~� 
A �t�.� �"�'� �~�t�'�i�l�.� ?t.1111rft: 

r< I' PLoTr(I. 'i'ft.'lT"ilif 
1:\cc1rcinh:•'Co 

A NEW TYPE of DATA SWITCH 
for OFFICES with more than one 
computer and more than 2 printers. 

• Very simple to use! 
• Push button selection (not software controlled) 
•Connect up to 4 computers to any configuration 

of up to 4 printers, plotters, terminals or modems 
• All electronic (No moving parts) 
•Transparent to data rate, data format, protocol 

or type of interface. 
• Works with serial or parallel devices 
• Switches 4, 8, 12, or 24 conductors 
• 4 x 4 and 2 x 4 versions (Bi -directional) 

• s395po and up. 

Patton Electronics Co. 
To order direct, call (301) 975-1000 

7958 Cessna Avenue, Gaithersburg, MD 20879 

BOOK REVIEWS 

mainstream, utilitarian offerings worthy of consideration. 
The first application O'Brien pursues can be considered a meta­

application: It controls the environment in which other applica­
tions run. Called Control, it is used to set things like the cursor 
blink rate and the time interval necessary for double-dick opera­
tions to work. 

The second application O'Brien follows is Desk Accessories, 
a collection of simple applications that includes a calculator, a 
note-cards file, a calendar program, and a game called Reversi. 
O'Brien describes Desk Accessories well, but I think you 
should be able to learn and use them interactively simply with 
the on-screen cues. During the discussion of Desk Accessories, 
O'Brien introduces the "clipboard," a mechanism for applica­
tions to interchange data. 

At this point, O'Brien includes a chapter on how to move, 
size, and "iconize" windows (i .e. , convert a window to an 
icon). To arrange windows side by side, you have to play a bit, 
and you have to realize that you must place the Move icon to the 
side of the screen to split the screen vertically between two win­
dows. The only other anomaly is that Size and Move don't work 
unless there is more than one window on the screen. The model 
used by Microsoft is called "tiled" windows, meaning they 
don't overlap. O'Brien explains the concept but doesn't use the 
term. Because this is a tutorial on a rather new subject, the in­
clusion of a window lexicon would have been helpful. 

The next two applications O'Brien covers should be mentioned 
together: Windows Write and Paint, a word processor and a Mac­
Paint look-alike program, respectively. They work together so that 
you can create pictures and incorporate them into a text document. 
These are the most sophisticated applications in the package, and 
they constitute the largest chapters in the book. 

Although the Write program takes up the largest chapter in 
the book and seems to be the most complicated, O'Brien claims 
in the introduction to the chapter that most of the functions 
should "require little or no explanation." 

The last application he covers is a terminal emulator, a com­
munications program that lets you use modems and serial direct 
connection to talk to other machines. 

Helpful Explanations 
The appendix contains information that is less obvious to the 
user and, therefore, more useful. O'Brien covers the contents of 
the win. ini start-up configuration file. An explanation of pif 
(the program information file) is also included. Although you 
shouldn't be concerned about this file type, its inclusion in the 
book indicates what is needed to run old applications under 
Microsoft Windows. 

Strictly a Tutorial 
Opening Windows is strictly a how-to tutorial on Microsoft 
Windows. O'Brien does not try to evaluate it or compare it to 
other windowing systems. Although he does a good job of de­
scribing the subject, this book does not go much beyond what 
Microsoft provides. 

It is unfortunate that Microsoft has not included any help win­
dows for any of the applications with its products, especially if 
these are to be the paradigm for application writers. Nonethe­
less, given a short list of heuristics like "point and click" or 
"point and click twice," most readers can learn Microsoft Win­
dows by exploration, interactively. The instant feedback and 
visual cues provided by the program are superior to explan­
ations.• 

Thomas M. Houser (2625 Northeast Seavy Place, Corvallis, 
OR 97330) is on the technical staffat Hewlett-Packard. He has 
15 years of experience in technical applications and systems 
software. 
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DEBUGGING SWAT TEAM �
Order Eco-CBB Rel. 4.0 New Modeling Compiler 

and get C-more at no extra charge! 

Seek and Correct 
You already know that fast compilation does not mean fast program development. Backing �
up for bogus error messages and removing the bugs takes time. Eco-C88's "Seek and Correct" �
three -way error checking finds even the most elusive bugs, clearing the path for swift program �
development. �

Double Barrel Error Checking 
Eco-C88 nails syntax errors cold and tells you about the error in plain �
English. And there'sno avalanche offalse error messages, either. Other �
compilers can generate up to four times the number of error messages �
actually present; they leave it up to you to guess which ones are �
real. You'll be more productive with Eco-(88 because there is no �
guess work. �

Eco-(88 provides ten levelsof semantic error checking. You can �
select from almost no checking to the fussiest you've ever seen. �
Eco-(88'.s "picky flag" finds subtle errors that slip by �
other compilers. �

Eco-C88 also features: 
• � All data types, plus ANSI Enhancements 
• � Robust library, including many new ANSI 

functions · 
• � CED editor with online function help, split 

windows, compile-edit-link capability 
• � New, expanded manual with sample pro­

grams for the library functions 

C-more Source Code 
Debugger 

Finally, if a really nasty bug persists, �
put (-more, our source code debug­�
ger, to work. With C-more you can �
watch your program as it executes, �
single-step it, set simple or conditional �
breakpoints, test complex expressions, �
use variables as indexes into other vari­�
ables, initialize and trace variables, examine �
CPU registers, display results with printf(}­�
typeoptions and much more. (-more can help �
you track down bugs in minutes ratherthan days. �

The price for Eco-C88 is $99.95. And, for a �
limited time, we'll give you our C-more debugger �
at no extra charge. �

' ' 

.. 
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World Headquarters: KaoCorporstlon 14-10 Nihonbashi Kayabacho1·chome,Chuo·ku,Tokyo 103 Japan 813·660-7690 Fax 813·660·7789Telex KAOTYO J24816 
In USA contact: Kao Corporation of America lnfosystems Oivision.2065 Landings Drive, Mountain View. CA, 94043(415)965·4188 Fax (415) 965-0469 
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KiTTES DESIGNED.�RT · 500. .·:. �
Today's new generation of personal comput­
ers provides unprecedented power and 
capability. That's the good news. 

Now the bad news. Your diskette media is 
stretched to the limit every time it's taken for 
aspin. And, as diskette densities increase, 
so does the chance of failure. 

That's why Kao (pronounced cow) Corpo­
ration re-thought the diskette. And applied 
its 100 years of expertise in surface science 
technology to developing the first diskettes 
designed for today's high performance 
computers. . 

Kao diskettes employ patented, wear­
resistant resins and surface-treated mag­
netic particles for better head-to-surface 
contact, the key to diskette durability and 

• performance. And unique surface lubricants 
actually extend the life of your drive's read/ 
write heads. Our new Canadian microdisk 
plant-the.world's largest and most mod­
ern-ensu'res that Kao diskettes exceed 
every industry standard worldwide. 

More than 12 million high performance 
Kao diskettes have been sold under many 
well-known brand names in the U.S.A. Now 
they're available from leading computer spe­
cialty and office products dealers under the 
Kao name. In acomplete selection of sizes, 
densities, and colors-all the way to 2MByte 
in 3.5:' We even offer custom Silkscreen 
designs-an innovative way to enhance mar­
keting programs, improve security, and siin-, 
plify diskette identification. 

For the name of your nearest Kao dealer, 
call (800) 541-3475. (In CA: 800 548-3475). 
And'get the first diskettes designed for �t�~�e� 
Fortune 500. Or companies that wish to 
join them. 

In Canada contact: Kao-Dldak Ltd. P.O. Box 41, 10 Oidak Or ive .Arnpr ior. Ont. K7S 3H2 (6 13) 623-7901 Fax (613) 623-2886 Telex 0 533548 
ln Europe contact: KaoCorporatlonGmbH lnfosystems Oivision.Wanheimer Str. 57, 4000 OUsseldorf 30, F.A. Germany 0211·4175-0 Fax 0211-413559 Telex 8587565 kaoe d 
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Tandy Computers: 
Because there is 
no better valuer: 

The New Tandy® 4000 
A price breakthrough 
in ·gh-performance 
80386 technology. 

Put a Tandy 4000 on your desk and unleash 
the incredible power of the 32-bit, 16­
megahertz 80386 microprocessor. Our Tandy 
4000 is so cost effective you can actually con­
figure a 386 system for less than you'd pay for 
a competitor's 286 model. 

The 4000 is ready to run current PC and 
AT® software with incredible new speed. 
And when new operating systems such as 
OS/2™ become available, the full potential of 
80386 can be unleashed. 

When used with the XENIX® operating 
system, your Tandy 4000 can become the 
heart of a multiuser office system. Or con­

figure the Tandy 4000 as a 3Com® work­
group file server to achieve maxi­

mum productivity. 

A built-in, high-capacity 
311z" disk drive lets you 

;. 	 store up to 1.4 million 
characters on pocket-
sized diskettes. Six AT 

slots and two XT™ slots give you 
plenty of room for system expansion. The 

Tandy 4000 also comes with serial and paral­
lel ports, a 101-key enhanced keyboard, and 
a keylock with chassis-lock mechanism for 
system protection. 

Come into your local Radio Shack Com­
puter Center today and see the new Tandy 
4000-only $2599. (25-5000) 

1tad1e lhaeK 

Price applies at Radio Shack Computer Centers and participating 
stores and dealers. Monitor, video display and operating systems sold 
separately. XENIX/Reg. TM and OS/2/TM Microsoft Corp. 3Com/Reg. 
TM 3Com Corp. AT/Reg. TM and XT/TM IBM. 

COMPUTER CENTERS 

A DIVISION OF TANDY CORPORATION 
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