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The fast lane is fas  
0 ur new Turbo 

Pascal® 4.0 is so 
fast, it's almost 

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 

structure. It's powerful, 
coherent. easy to learn 
and use-and with Turbo 
Pascal 4. 0-faster than 
ever before. 

Turbo Pascal: 
1echnjcal excellence 

Commitment to tech­
nical excellence and 

I  
COMPILE 

INl111E 
FASTllANE  

I  
I  

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

decessor. Turbo Pascal 
3.0 is the worldwide 
standard, and with Turbo 
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 barrjer  

I 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. 

For the IBM PS/2 and the IBM and 
Compaq families of personal computers 
and all 100% compatibles. 

YES! I want to upgrade to Turbo Pascal 4.0 
and the 4.0 Tuolboxes 

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

ame ___________ ____Pascal 4.0 Upgrade Dept. 
Borland International Ship Address ------------ ­
4585 Scotts Valley Drive City __________ State----
Scotts Valley, CA 95066 

Zip _____Telephone ( ) 

lhis oiler is limiled lo one upgrade per valid registered produc t. It is good until November 30. 1987. Not good with any other otter tram Borland Please allow 4 to 6 
weeks tor delivery ol Toolboxes. 

Outside US. make payments by bank drall payable in US. dollars drawn on a U.S. bank. COOs and purchase orders will not be accepted by Bor land 



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 all 
your code to find one error. 
Compiling and linking these 
separate units happens in a 

Please check box(es) Sugg. Retail Upgrade Price' Serial No. 

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

(Includes 711rbo Pascal 71ltor and all 7bolboxes; must be ordered with Compiler) 
D Turbo Pascal Tu to r 69.95 19.95 
D Tu rbo Pasca l Database 1bolbox 99.95 29.95 
D Tur bo Pasca l Graphix 1bolbox 99.95 29.95 
D Turbo Pasca l Editor Too lbox 99.95 29. 95 
D Tu rbo Pasca l Nume rical Meth ods Too lbox 99.95 29.95 
D Tu rbo Pascal Gameworks 

1btal product amount 
CA and MA residents add sales tax 
Shipping and handling* 
1btal amount enclosed 

Please specify diskette size: D 51/4" 

Credit card expiration date: 

99.95 29.95 
$ ----­
$ _____ 

$ 

$ 
D 3'h'' Payment: D VISA D MC o Check o Bank Draft 

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 
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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.O's integra­
tion. you can edit, compile. 
find and correct errors-all 
from inside the integrated 
development environment. 

You '11 never Jose 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 AT. 

"II wilhin 60 days ol purchase lhis producl does nol perlorm in  
accorda nce wilh our claims. call our cuslomer service deparlmenl. and  
we will arrange a relund.  

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

Card u I I I I I I I I I I I I I I I I I I BM 11/87 

·1n US please add $5 shipping lor each producl ordered or $15 lor lhe Compiler and Developer's Library. Dulside US please add $10 shipp ing and handling lor each  
producl ordered or $25 lor lhe Compil er and De,eloper's Library.  

tTo qualily lor lhe upgrade price you musl gi'e lhe ser ial number ol lhe equi,alenl producl you are upgrading.  
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Nows the time  
for a fast decision:  

Upgrade now to 4.0 !  
Compatibility with • Interactive error 
Turbo Pascal 3. 0 detection/location 

• Includes acommand lineWe've created 4.0 to 
version of the compilerbe highly compatible with 

version 3.0 and included a 4.0 also 
conversion program and •Saves output screen in a 
compatibility units to help window 

•Supports 25, 43 and 50you convert all your 3.0 
Jines per screenprograms to 4.0. 

• Generates MAP files for 
debuggingHighlights of 

• Has graph units including
Borland's new CGA. EGA. VGA, MCGA, 
Turbo Pascal 4. 0 3270 PC. AT & T 6300 & 

Hercules support
•Compiles 27 ,000 lines • Supports extended data  

per minute types (including word, long  
• Supports>64Kprograms integers) 
• Uses units for separate • Does smart linking 

• Comes with a free revisedcompilation 
MicroCalc spreadsheet• Integrated development 
source codeenvironment 

4.0 is a/I yours tor only $99.95 

Sieve (25 iterations) 

1 Turbo Pascal 4.0 Turbo Pascal 3.0 

Size of Executable File 2224 bytes 11682 bytes 

Execution speed 9.3 seconds 9.7 seconds 

Sieve of Erafoslhenes, run on an 8MHz IBM AT 

Since lhe source Ille above 6 loo small b indicale a dillerence in compila lion speed "" compiled our GOMOKU program from Turbo Gameworks b give  
you a lrue sense of how much fasler 4.0 really isl  

Compilation of GO.PAS (1006 lines) 

Turbo Pascal 4.0 j_Turbo 3.o 
Compilation speed 2.2 seconds 3.6 seconds 

--<-------
Lines per minute 27,436 16,750 

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

=o For the dealer nearest 
you or to order call 

BORLAND (800) 543-7543. 
llifERNA ll O N• L 
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EDITORIAL  

BYTE Gets Ready for 1988 
·This month, we introduce a new and re­
organized BYTE, which will feature two 
major changes. First, we are grouping 
most product-related articles in a huge 
new section called Products in Perspec­
tive. Second, we are spinning off the 
former Best of BIX section into four 
much larger machine-specific supple­
ments to BYTE. 

We are excited about these changes be­
cause they will enable us to bring you a 
richer variety of product information and 
more individualized information about 
your favorite machine or machines, 
without compromising our traditional 
depth. 

Products in Perspective 
This section examines the wealth and va­
riety of microcomputer products from 
several different perspectives, including 
those of the news editor, the technical 
editor, the columnist, the highly quali­
fied outside reviewer, and the sophisti­
cated BIX user. 

What's New includes short items 
based on product announcements. Each 
issue will also have several Short Takes, 
a new category enabling editors to share 
their hands-on experience with a new 
product without undertaking a full-scale 
review. First Impressions includes 
longer, more in-depth descriptions of 
major new products, much in the manner 
of our former Product Previews and 
Product Descriptions. 

Next comes a generous selection of 
product reviews-new systems, new pe­
ripherals, new programming products, 
and new applications programs-with 
some enhancements. Some reviews of in­
dividual products will contain BIX user 
comments made when the review was 
posted on BIX before publication. These 
comments help answer the most frequent 
criticism of reviews-that they are just 
one person's opinion. 

Starting with this issue, we will in­
clude a large Group Review each month, 
a look at a group of products of one type. 
This will be accompanied by the month ' s 
BIX Product Focus, a selection of com­
ments from the sophisticated computer 
users of BIX on the same type of product. 
Together, these two articles will give 
each issue its main product focus. 

Each Products in Perspective section 
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will conclude with the insightful columns 
of Jerry Pournelle and Ezra Shapiro. 
Jerry covers a wide assortment of hard­
ware and software. Ezra's column inves­
tigates applications software. 

In Depth 
The next section, In Depth, supplants the 
old Theme section as the place in which 
BYTE gives an in-depth look at one im­
portant topic each month. Possible topics 
include such major subjects as specific 
programming languages, optical storage, 
computer graphics, operating systems, 
simulations, telecommunications, artifi­
cial intelligence, and many more. The In 
Depth section also includes a list of re­
sources, including products, related to 
the month's topic. 

Features 
The Features section provides articles on 
a variety of topics in each issue. Steve 
Ciarcia 's hardware projects, which al­
ways include a tutorial in the relevant 
technology, will continue as a mainstay 
of this section. There will also be looks at 
innovative applications, new technology , 
programming techniques, algorithms, 
and many other topics. Major articles 
about new products will, however, ap­
pear in Products in Perspective rather 
than here. 

BIX Highlights Expanded, Moved 
You might say that we are moving BIX ma­
terial outside the narrow confines of the 
Best ofBIX. Although this section is disap­
pearing, information from BIX will still be 
found in every issue of BYTE. Some of it 
will appear regularly in the BIX Product 
Focus. We will also draw on BIX for con­
tributions elsewhere in BYTE. 

The original intention of Best of BIX 
was as a temporary section from which 
we would spin off machine-specific sup­
plements. And this time has finally 
come. Starting in January, you will be 
able to order highlights of the month's ac­
tivity in some of the major conferences. 
Rather than getting only 2 to 4 pages on a 
specific machine each month, you will 
get 32 pages or more on your machine of 
choice. You will be able to get these ex­
panded conference highlights in more 
than one way. 

First, and available immediately, we 
are putting BIX conference highlights on 
the listings disks we already sell. If you 
order the listings on a Mac disk, for ex­
ample, we will include at least 32 pages 
of Mac conference highlights along with 
the listings. This is true for other types of 
disks as well. The listings disks will keep 
the same prices they have now-$8 .95 to 
$9 .95 per month, or $69 .95 to $79.95 
per year. 

Second, starting in January , we will 
supply highlights from BIX in print each 
month. These can be ordered separately, 
as the Listings Supplement is now. The 
pricing hasn't been set for these. 

A More Representative Reader Poll 
We are replacing the BOMB, BYTE's on­
going monitor box, with a random-sam­
ple survey of readers' opinions each 
month. We'll ask readers to rate the arti­
cles in each issue, rather than relying on 
the self-selecting sample that voted in the 
BOMB. We still want to hear from every­
one who wishes to express an opinion and 
will continue to read with care all letters 
to the editor. If you're selected in the ran­
dom sample, we hope you'll take the time 
to give us your candid opinions. 

We hope you will like these changes 
and that they will help us better meet your 
needs. 

-Phil Lemmons 
Editor in Chief 

(BlX name "plemmons ") 
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ASYST™2.0... Superiority  
Reflected By Its Performance  

We Just Made The World's Best Engineering 
and Scientific Software ... Better! 
With ASYST 2.0, we have taken the industry 
standard in PC based scientific software and 
expanded its formidable capabilities. 
ASYST continues to be the only technical 
software available for the PC and compatibles 
which integrates data acquisition, data 
analysis, statistics and astounding graphics 
in a fully programmable environment. This 
provides great flexibility and offers you 
virtually limitless application opportunities. 
ASYST provides its users with minicomputer 
speed at PC prices. ASYST supports analog 
and digital l/O in foreground and 
background operation on many popular 
boards and its AID is fast and flexible. The 
IEEE-488 and RS-232 capabilities interface 
some 10,000 instruments. The graphics 
facilitate axonometric, cartesian and contour 
plots. You can perform waveform, matrix and 
polynomial analysis and a 1024-pt. complex 
FFT can be done in less than 2.5 seconds on 

an IBM-AT or compatible. In addition, the 
software accommodates linear and non­
linear curve fitting as well as smoothing 
. . . and that just scratches the capabilities 
surface. 
Now ASYST 2.0 has added these expanded 
performance features: 
• AID rate of 130 kHz 

(run on an 8 MHz, 286) 
• 1-2-3" interface 
• Supports LIM expanded memory boards 
• Overlay architecture for fully customized 

systems 
• Set-up menus for rapid and easy 

configuration 
• Support for new high-speed AID boards 
• Automatic command memory 
• Dynamic arrays for programming 

simplicity 
• Intelligent on-screen help 

Thousands of users feel that ASYST software 
has no equal, in speed, power or flexibility. 
ASYST 2.0 has widened the competitive gap 
even further. 
ASYST 2.0 makes your PC as powerful as a 
mini while it unlocks your own personal 
potential and expands productivity. 
ASYST 2.0 includes free technical support for 
60 days and a comprehensive Extended 
Support Plan is available. 

We would like to include you among our 
ASYST User Group Members. Please call us 
today for more detailed information. 

1-800-348-0033 

ASYST is atrademark ol Asyst Software Technologies. Inc . SOFTWARE TECHNOLOGIES, INC.  
IBM-AT is a registered trademark of International Business Machines Corp.  
Lotus and 1-2-3 are registered trademarks of Lotus Development Corporation 100 Corporate Woods• Rochester, N.Y. 14623  
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Persoft. Emulations. Communications. Utilities. And Wow. 

Presenting some products you probably already know and one that will 
simply blow you away. 

Our Smatrerm® line of PC-based emulations of DEC®. DG®. and HP terminals 
have earned acclaim as being state-of-the-industry by industry leaders. Digital 
Review even proclaimed Smatrerm 240 as its 1987 Target Award winner for Best 
Connectivity Software Product. 

SmartMOVE® is the cost-efficient PC-to-the-rest-of-the-World commu­
nications package that doubles as a precise VT!OO terminal emulator. 

Referee® earned the Software Publishers Association's 1986 Excellence in 
Software Award for Best Utility. It's also earned countless kudos from users for 
keeping their RAM-resident programs under control. 

Now there's IZE™. For you. IZE will open a new era of productivity at your 
keyboard. Its textbase management and organization will give you greater vision. 
When you see what our new IZE can do. you won't believe your eyes. . 

So visit booth H8706 at this Fall 's Comdex. If what we are showing knocks 
you out we'll just grab the smelling salts and fan you with a spec sheet. 

In other words. don't miss what we have to show at the show. Period. 

If you miss Comdex. use inquiry codes 50 (Emulation) and 5.1 ( IZE J. vis it your or phone us at 608-273-6000 
1987 Persoft. lnc.A!I rights reserved flersoft. Smar'Term.SmartMOVE.and Re fe ree are registered trademarks o/ Persall. Inc DEC and VT are trademarks of Digital Equipment Corporation. Data General is a registered trademark 

of Data General Corparation. 
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Screen stars with TheVisible Edge.  

What gives Princeton's new generation of screen stars the Visible Edge is a screen 
image of incomparable clarity and resolution. Where brilliant colors and infinite 
shades of gray, with striking contrast and dimension, are commonplace. 

The versatility of the Princeton family of monitors gives the new generation (and 
present generation) of computers, the greatest autosynchronous horizontal/verti­
cal scan range combination available. The clarity of .28mm dot pitch. 1050x770 
display resolution. And the entire spectrum of color, with the ease and comfort 
that can only accompany an ergonomically designed monitor. 

Experience a world of unlimited vision. And the technology that's made our high 
level of quality, service, value and performance, second nature. Experience the Visible 
Edge. And see what we do best. For more information call (609) 683-1660 x 100. 

MAX-15· PSC-28 PSM-03 ULTRASYNC 

IBM PS/2 COMPATI BLE IBM PC/XT/AT & PS/2 Macintosh II CO MPATI BLE 

GRAPHIC SYSTEMS 

THE VISIBLE EDGE Circle 238 on Reader Service Card 

601 Ewing Streel , Bui lding A. Princeton, New Jersey 08540 (609) 683·1660 



MICROBYTES  

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

Tape-Access Technique Takes the Fast Track 
to the Right Track 
Scientific Micro Systems (Mountain 
View, CA) has developed a new technol­
ogy that allows direct access to data 
stored on tape. The company claims 
Direct Tape Access (DTA) will speed 
up access times by as much as 70 per­
cent compared to access when DTA is 
not used. In a demonstration for Micro­
bytes, a sample tape-to-hard-disk re­
store operation of approximately 30 
megabytes of data (consisting primar­
ily of dBASE and WordPerfect files) 
took 8:01 minutes when DTA wasn't 
used. With DTA enabled, restoring the 
same data took 2:24. The demonstra­
tion was done on an IBM PS/2 Model 30 
and an ldentica 60-megabyte tape 
drive. SMS product manager Rick Lut­
trall wa3 quick to note that DTA 
doesn't really improve tape-drive perfor­
mance; it just shortens the time it 
takes to get to specified information. 
The maximum tape-drive data-trans­
fer rate is 5 megabytes per minute. 

DTA, described by Luttrall as a 
"software formatter," is implemented 
on an add-in controller card and asso­
ciated software. Unlike conventional 
"hardware-formatter" tape-drive 
controllers, the SMS controller card 
does not have its own micro­
processor. Instead, the DTA software 
completely takes over the PC's CPU 
during tape-drive access and executes at 
CPU rates. A DTA controller card it­
self is standard in that it handles inter­
facing and protocol conversion by 

taking the PC bus and converting data to 
QIC format (a standard set by the 
Quarter-Inch Tape Committee). 

The software used with the DTA 
board lets users specify precise volumes 
or disks to restore from tape (tape di­
rectories can be displayed on the 
screen), since the software immedi­
ately locates the exact track where a 
backup session started or ended. In 
addition to incorporating special data­
location algorithms, the software is 
optimized for specific microprocessor 
structures-clock rate, wait states, 
and so forth . (The type of PC is identi­
fied during the installation session.) 

"DTA goes directly to the desired 
data," Luttrall said. "It doesn't look at 
data it doesn't need ." You can also 
restore or save data from within applica­
tion programs via execution of DOS 
command lines. With conventional tape 
systems, data is stored sequentially; 
if you want to access file 150, for in­
stance, the system must read through 
files 1 through 149 first. With DTA en­
abled, you can go directly to file 150. 

Initially, DTA will be implemented 
on SMS's new Identica 40-megabyte 
tape drive and on existing Identica 
60- and 125-megabyte tape drives. The 
new internal 40-megabyte Personal 
Tape System will be available for the 
IBM PC AT and PS/2 for $599 and 
$699, respectively. SMS will make DTA 
technology available on an OEM 
basis. 

Beware the Low-Grade Printer Ribbon, 
Repair Shop Says 
Poor-quality replacement ribbons for 
dot-matrix printers cause about 80 per­
cent of all printer problems, accord­
ing to Icon Computer Corp (Tustin, 
CA), which specializes in repair of 
personal computers and peripherals. 
That's what Icon's repair data shows 
after thousands of service calls. 

"It's very tempting to put in a rib­
bon that costs a third the price of a fac­
tory replacement," said Phil Kohler, 

president of Icon, "but in the long run, 
the odds are that you'll lose any sav­
ings because of repairs to the print head, 
drive mechanism, or electronics." 

Kohler and Brad Pantoskey, vice 
president of marketing at lcon, told 
Microbytes that many inexpensive 
ribbons cost considerably less than 
OEM ribbons because they use dif­
ferent materials. Some plastic cases are 

continued 

First, some notes from the 
Let's Get Militant Depart­
ment. ... It's time to give con­
trol of data back to the users, we 
heard former Apple "software 
evangelist" Guy Kawasaki tell a 
Boston audience i::ecently. 
Three companies-IBM, Apple, 
and Microsoft-"control what 
you can do with your computer, " 
Kawasaki said. "I think that's 
wrong." Users need "nonpro­
grammer" access to ROMs and 
a language that lets them easily 
build fancy applications, he 
said. Kawasaki cited the Mac tele­
communications package 
MicroPhone, which lets you cus­
tomize your communications 
package by using scripts, as "an 
example of how software 
should evolve." ... At the same 
conference, we heard an execu­
tive from a big software house 
espouse self-described "he­
retical" views not friendly toward 
OS/2. He protested developers 
being pressured to write for that 
operating system. "We have to 
support this brain-damaged chip 
[the 80286] for now and for­
ever. And the overhead [to do this] 
is enormous. Why couldn't 
IBM just make a hardware retrofit 
to a 386 and for all the com­
puters out there and make an 
OS/3 86 that would allow a true 
presentation manager?" He said 
programmers "can't write true 
32-bit code for OS/2 because it 
trashes the top 16 bits . We're 
writing for OS/2 to cover our 
bets." .. . A few weeks later 
and on the opposite coast, Micro­
soft chairman William Gates 
wrote off skeptics of OS/2 and the 
80386 as the same people who 
didn't want to switch from CP/M 
to MS-DOS. As for other oper­
ating systems competing with 
OS/2 because of new multi­
tasking software, Gates told the 
Silicon Valley User's Society, 

continued 
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"Nobody should confuse the true 
multitasking ofOS/2 with task­
switching, which is what you basi­
cally get with DESQview or 
even Apple's MultiFinder." . . . 
The TransLink board from 
Levco (San Diego, CA) puts 
Inmos Transputer chips (either 
the T414 integer processor or the 
T800 floating-point processor 
running at 15 or 20 megahertz) in­
side a Macintosh II or SE. 
Each card that plugs into the Mac 
II 's NuBus slot can hold as 
many as four Transputers, which 
means that box can be fitted 
with up to 20 of the powerful pro­
cessors. The SE package starts 
at less than $2000, the Mac II ver­
sion at less than $2500 . .. . 
Atari UK has commissioned Peri­
helion Hardware Ltd. (Cam­
bridge, U .K.) to develop an 
experimental coprocessor 
based on the Transputer, sources 
tell Microbytes. Perihelion will 
work on an add-on box for the 
Mega ST that contains a T414 
chip. Specs call for a high-perfor­
mance graphics subsystem, 
with 1024- by 768-pixel resolution 
and a palette of 4096 colors. 
Drawing will be hardware-assisted 
by a custom blitter array. No 
official word from Atari on when 
such a machine might make it 
to the market .... Meanwhile, 
Perihelion Software Ltd. 
(Shepton Mallet, Somerset, U.K.) 
is at work on a new operating 
system for the Transputer. Called 
Helios, it will be a true distrib­
uted operating system, in which 
the kernel resides on each 
Transputer in a system. Helios 
will be a message-passing sys­
tem, using the chip's hardware 
links as message channels, ac­
cording to a programmer working 
on the project . .. . Graphic 
Software Systems (Beaverton, 
OR) is going to bring the por­
table Open Dialogue user-inter­
face manager from Apollo 
Computer (Chelmsford, MA) to 
the world of 80386 machines. 
GSS will port Open Dialogue to 
its version of X Wind0w, GSS 
X/386. The companies claim this 
agreement will make Open 
Dialogue a standard for designing 
interfaces for applications run­
ning on everything from IBM PCs 
to workstations .... And now a 

continued 
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thinner and can warp as the print 
head heats up, they said. When a case 
warps, it can bind and strain the drive 
mechanism, stripping gears or overheat­
ing a drive motor. Ribbon materials 
sometimes don't contain enough lubri­
cant and cleansing agent, the lack of 
which can cause the print head to clog. 
When a pin can't move, there's a 
chance that the driving electronics can 
be damaged, they said. 

Icon is an authorized repair facility 
for IBM, Epson, Compaq, Okidata, and 

Engineers "will all have the equiva­
lent of a Cray-I on their desks within 
this decade, " IBM Fellow Andrew 
Heller told the American Society of 
Mechanical Engineers at its recent 
Computers in Engineering conference in 
New York City. Citing dramatic cuts 
in costs of memory and processing 
power and the increasing speed of 
graphics processing, Heller said that 
"workstations are the most explosive 
part of the computer industry." 

" The Unix workstation platform is 
driving many of our decisions at IBM," 
said Heller , who is also vice presi­
dent of advanced engineering systems at 
IBM. He pointed out that IBM ' s Sci­
entific Division has been moved to the 
Entry Systems Division to accelerate 
the porting of IBM's Unix operating sys­
tem, AIX, to the PS/2 Model 80. 
"The PS/2 is an important part of our 
product line," said Heller, "but visi­
bly slower" than the desktop systems 
that will appear later in this decade. 

-

MHz on ECL processors, and 3 giga­
hertz on GaAs processors . Distributed 
systems with centralized data access 
will no longer be a feature but a require­
ment in workstation systems, and 
they'll be used to design software so that 
data-intensive parts program can 
be executed separately from screen­
intensive parts, allowing applications 
to transcend machine boundaries . "En­
gineers won't need balsa wood or 
clay anymore. You'll be able to visual­
ize, design, and develop a model 
directly on the computer. " 

.,, 
Fattened Memory Spec Beefs Up DOS, 

multiple page-mapping, dynamic mem­
ory allocation, naming of data 
handles, and "far jump" and "far call" 
simulation. Rob Shostak, who helped 
develop Ansa's Paradox, said the far 
calls and jumps are significant, "be­
cause you can now write programs that 
reside in expanded memory and don ' t 
have to rely on overlay mechanisms that 

but OS/2 It's Not 
When Intel , Lotus, and Microsoft an­
nounced the new version of the LIM Ex­
panded Memory Specification, they 
took a step that could add years to the 
life of old MS-DOS. LIM EMS 4.0, 
a significant revision of EMS 3.2, allows 
multiple applications to run simulta­
neously in expanded memory and in­
cludes the capability to execute pro­
gram code in expanded memory. Those 
features were originally developed by 
AST Research forthe AST/Ashton­
Tate/Quadram Enhanced Expanded 
Memory Specification (EEMS). AST 
Research said it would support EMS 
4.0, thereby unifying the two specs . 

The new spec stretches the ex­
panded memory limit from 8 to 32 
megabytes . Other features include 

L·  

Hewlett-Packard. With regard to the 
reliability of the microcomputers that 
Icon services, Kohler and Pantoskey 
said that today's systems are very com­
petitive from a maintenance stand­
point. The systems are "very reliable, " 
with few problems like those with the 
CMI hard disk drives that plagued the 
IBM PC AT when it was introduced. 
Because of the disks' electromechanical 
construction, drive alignment and 
spindle speed are two things that should 
be checked regularly, Kohler noted. 

Unix Workstations "Driving" IBM 
(IBM did not display PS/2s at the con­
ference but emphasized its 3090 
supercomputer processing family .) 

Heller said there are "three truly 
exciting" developments in computer ar­
chitecture: RISC, vector processing, 
and multiprocessing. He projected that 
"between 1985 and 1990, the price 
per megaflop will drop by a factor of 
I00," and clock speeds will approach 
75 megahertz on CMOS processors, 500 

reside on disk." 
EMS 4 .0 includes over 40 new 

functions and subfunctions for software 
developers and greatly increases the 
flexibility of expanded-memory applica­
tions . Current software applications 
running under EMS 3 .2 or EEMS are 
upwardly compatible with EMS 4.0, 
but they will have to be redesigned to 

continued 
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Pre-fitted.  
Pre-thunk.  

When you buy a Ven-Tel modem, you buy 12 years of well thought 
out, innovative technology that's custom-tailored to your needs. 

Like the PC Modem Half Card;" the first modem ever shrunk to 
fit into a short slot, so you'd have another long slot for more memory 

or other functions. 
And our"pre-fitted" 2400 baud modem­

the only 2400 that lets you double your 
transmission speed without reconfiguring 

your PC, buying new software or 
· changing switches. 

Another thing: other modems 
have 300 or so working compo­

nents, ours have 70.That means 
they use less energy and generate 
less heat-the main cause of PC 
malfunctions. 

Even so, we back every Ven-Tel 
modem with a free five-year warranty. No 

other major manufacturer even comes close. 
.•. So when the Ven-Tel modem you buy off the shelf seems 

like it was custom made for your office, don't be surprised. It was. 

VenTel 
Modems 

Our free 24-page booklet, "How To Select The Correct Modem;· contains specific information 
about our full line of modems.To request your copy, call 800-538-5121. 
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report on what we remember see­
ing at MacWorld Expo in Bos­
ton: long lines, big crowds, big 
monitors, more big monitors, 
lots of upgrades, T-shirts saying 
IBM (I Bought Macintosh), 
and a sign promoting "multiuser 
desktop accounting" that 
prompted one observer to inquire 
as to other locations, besides 
the top of a desk, where account­
ing might be done .... . Happy 
Anniversary to the Intel 4004, 
generally considered the first 
microprocessor. The chip made 
its commercial introduction 16 
years ago this month. 

..... 

... ­

take full advantage of 4.0's new 
features. 

What does EMS 4.0 mean to those 
who are considering the forthcoming 
OS/2? Although EMS 4.0 allows 
more powerful applications to run under 
DOS, it is not an even swap for OS/2. 
In contrast to the large linear-address 
space of OS/2, EMS uses small por­
tions (64K bytes) of memory at a time. 
To use an analogy provided by 
Shostak, you can think of EMS as pro­
viding a "small window on a sea of 
memory . You can use only one window 
at a time [64K bytes per window]." 
According to Shostak, "EMS is great for 
spreadsheet applic;ations, because 
they don't require a lot of code space." 

David Reed of Lotus Development 
Corp. said Lotus 1-2-3 Release 3 
(scheduled for shipment in the first 

'Controller Chips Add More Zip to SCSI  
In an effort to squeeze greater perfor­
mance from microcomputer devices that 
use SCSI I/O ports, Logic Devices 
(Sunnyvale, CA) and Adaptec (Milpitas, 
CA) have developed high-perfor­
mance SCSI controller chips that can 
more than double current data-trans­
fer rates. While common SCSI data 
transfers are generally considered to 
be from SOOK bytes per second to about 
1. 5 megabytes per second, the new  
generation of controllers will increase  
data transfers to as much as 4 or 5  
megabytes per second.  

"SCSI is about to explode," Logic 
Devices spokesperson Joel Dedrick told 
Microbytes, "and workstations will 
be the key because they need perfor­
mance. As companies like Apple try 
to milk higher performance out of com­
puters like the Mac, data-transfer­
rates issues become very important. For 

· the Mac to move from doing trivial 
applications, like conference-room lay­
outs, up to sophisticated applications, 
like printed circuit board layout, greater 
transfer rates are imperative." 

Getting higher SCSI performance 
isn ' tjust a matter of plugging a new con­
troller chip into the Macintosh 
motherboard, however . A SCSI chip 
must be inserted into both the micro­
computer and the external device before 
higher performance can be achieved. 
In most instances, the handshaking 

structure of the SCSI protocol will 
allow a direct substitution. "The entire 
reason for SCSI protocol in the first 
place," said Dedrick, "is for a device 
manufacturer to improve perfor­
mance without changing the hardware or 
software." 

The Logic L5380 SCSI controller 
chip is designed to be a direct substitu­
tion for the NCR 5380, the controller 
Apple uses in the Macintosh. A design 
engineer for Dual Systems (Berkeley , 
CA), one of the beta test sites for the 
L5380 and a company that currently 
manufactures an NCR 5380-based SCSI 
interface controller card, told Micro­
bytes that the maximum throughput mea­
sured using the NCR chip was 0.63 
megabytes per second. After substituting 
the L5380 chiR (and modifying a de­
lay line), measured throughput on the 
same card was 1.12 megabytes per 
second. The spokesperson went on to 
say that Dual Systems would more 
than likely be switching to the Logic 
Devices controller chip· in the near 
future. 

The 68-pin Adaptec AIC-6250, on 
the other hand, operates at asynchronous 
data-transfer rates of 3 megabytes per 
second. The manufacturer claims, how­
ever, that a transfer rate of 5 mega­
bytes per second is possible with syn­
chronous communication. Adaptec 
further claims that, when operating in a 

quarter of 1988) will support both EMS 
4.0 and OS/2. "Seven million Lotus 
users can turn to EMS 4.0 and good old 
DOS 3 and get all the new features of 
Lotus Release 3 running under OS/2," 
said Reed. · 

For large programs requiring a large 
address space, however, performance 
would be very slow using expanded 
memory. Steve Ballmer of Microsoft said 
that "OS/2 provides a uniform address 
space and interface features that will never 
be duplicated by MS-DOS. " Robert 
Carr, chief scientist at Ashton-Tate, 
agreed, saying that his company is tak­
ing a "high-fork and low-fork strategy. •On the low fork (MS-DOS), we'll pro­
vide a consistency of user interface and 
data exchange, but many of the high­
technology features ofOS/2 won't be 
available on MS-DOS." 

computer across a 16-bit memory 
bus, the AIC-6250 can transfer data at 
up to 20 megabytes per second. Ac­
cording to the company, the AIC-6250 
provides all the functions necessary 
to implement a standard SCSI interface 
in a host computer. 

Adaptec also recently introduced 
what it claims is the personal computer 
industry's first intelligent multitask­
ing AT-to-SCSI host adapter, the AHA­
1540. The company claims the AHA­
1540 will enable clone makers to 
challenge the speeds of IBM's Micro 
Channel architecture. Adaptec says the 
adapter is ideal for 80286- and 
80386-based multitasking , multiuser 
machines running under Unix or 
Xenix. Across the AT bus, the AHA­
1540 will support synchronous trans­
fer rates of 5 megabytes per second 
(asynchronous rates of 2 megabytes 
per second) with burst rates of up to 10 
megabytes per second. Standard AT 
hard disk controllers transfer data at 
160K bytes per second. 

The AHA-1540 is intelligent in 
that it automatically distinguishes be­
tween synchronous and asynchronous 
peripherals and adjusts itself accord­
ingly. Up to 255 simultaneous tasks 
can be performed through a programma­
ble "mailbox" system (threads) 
through which the host communicates 
with the 1/0 subsystem. 

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 
ofinnovative uses ofthat technology. Ifyou 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 BlXto Micro­
bytes, or write to us at One Phoenix Mill Lane, Peterborough, NH03458. 
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''I'm told they don't throw many
parties down in DP. 

So I Do1f1I to come up to our,$. 
the real brains behind our new 3B system. Hes 
the reason our computers can now talk to the 
IBM in Accountingand the DEC in Manufac­
turing. Ifyou know anythingaboutDP, that· 
amounted to daing business across theB'B1lin 
Wall. Doug had brainstorm and suggested
AT&T. Their approach is standardizi.rzg communi­
cations between -differentsystems. I to · 
tell you that's opened some doors around here. 
owe Doug a lot. 

AT&T romes through. ,, 

Al\T now offers a full line of departmental workgroup 
computers serving up to 300 users. Arich library of S);'Stem and 
applications software host connectivity, ·development. 
ti)ols, programm'ing languages, database managemenl, OA, 
and a world of other UNIX® System programs. 

LAN sltmdards: Interfaces to Ethernet*. A'J&T !SN. 
STARl.AN Network, DECnet** and ·more put different 
ments in touch. 

!rrf.ttsln•s"/andards including IBMt 3270. SNAt. BSC 
and X.25 link mainframe, midrange and micro euviron­
ments. 
· Comm1micatio11s .sefturtre moves .data transparently 
between applications via packages like Lll 6.2, A'l&T Document 
,F.'ichange and others. For the story on Al&Ts surprisjpg 3B 
Computers, call now: I 800 2'l7-1212. · · ­

From equipment to networking, from comp1iters to 
communications, ATuT is the right choice. 



LETTERS  
and Review Feedback 

Ada Compiler Update 
I would like to correct a couple of errors 
and misconceptions in "Ada Moves to 
Micros" by Namir Clement Shammas 
(July) . 

First, Mr. Shammas reviewed version 
1.6 .1 of Janus/Ada. Version 1.6.2 has 
been available since the end of January. 
The major new features in version 1.6.2 
are enumeration 1/0 and aggregates. It 
also supports code trimming (which 
removes unused subprograms from your 
result code). The compiler speed was in­
creased, the code generator was im­
proved, and various bugs were removed. 

The implementation of exceptions was 
complete in both 1.6. l and 1.6 .2. Addi­
tionally, in table 1 under the "Generics" 
heading, the "No" s should be "Yes" s, 
and the "Yes"s should be " No"s. The 
use of the /Z (optimize) option on the 
compiler and the /T (trim) option on the 
linker make a big difference in the code 
size and a small difference in the running 
time. Both these options are available in 
version 1.6.2, and /Z was available in 
version 1.6. I. 

In his conclusion, Mr. Shammas states 
that Janus/ Ada is useful for novice pro­
grammers, but that it costs too much. We 
offer two other packages , and both con­
tain essentially the same compiler as the 
reviewed D-Pak. Novices can purchase 
our introductory C-Pak, which costs 
$99 .95, or they may prefer the additional 
capabilities of our ED-Pak, at $395. 

We are in the process of submitting the 
compiler for validation. The validated 
version of Janus/ Ada should not be sig­
nificantly slower compiling in any of the 
tests found in the review than version 
1.6.2, because all the time-consuming 
features are already implemented . The 
features not implemented can affect the 
compiler speed only if they are used . 

Randall L. Brukardt 
Director, Technical Operations 

R.R. Software Inc. 
Madison, WI 

Statistical Errors 
On the whole, the comparative review 
"Statistics on the Macintosh" by Richard 
S. Lehman (July) was informative, bal­
anced, and objective. However, the first 
four tables that accompanied the article 
contained many factual mistakes about 
our product, Systat version 3.0. 
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First, the price is correctly stated in the 
text as $595 but incorrectly in table 1. 
Second, Systat has a capacity of200 vari­
ables, not 100, except in the data editor. 
Finally, the tables incorrectly stated that 
Systat does not provide Z-score transfor­
mations; the descriptive statistics mini­
mum, maximum, and standard error; 
paired t-tests; beta coefficients in regres­
sion; correlation 110; the Durbin-Watson 
statistic; the Mann-Whitney U test; or the 
Wald-Wolfowitz runs test. 

Systat is now shipping a new release, 
Systat version 3 . l for the Macintosh , 
which provides a more complete Macin­
tosh interface, a wide range of high-reso­
lution statistical graphics, and optional 
support for 68020 and 68881 machines . 

David Koepke 
Director ofStatistical Research 

and Development 
Systat Inc. 

Evanston, IL 

Sort Subjects 
After having read "Sorting Out the 
Sorts" (July) and "Search and Destroy" 
(August) by Dick Pountain, I would like 
to make several comments. To begin, I'd 
like to try to shed some light on the ques­
tion of why DOS Sort runs slower than 
Usort. 

Let me assume DOS Sort is a quadratic 
time algorithm, as asserted in "Sorting 
Out the Sorts." Judging from the PC­
DOS version 2 .0 documentation, the 
largest file that can be used with this utili­
ty is 64K bytes . I think it is a reasonable 
guess to say that DOS Sort is probably an 
internal sort. At this point, it is safe to say 
that the crux in comparing Usort and 
DOS Sort lies in the number of compari­
sons made. One must be reminded by an 
implication that was made that the com­
parison as to why DOS Sort does not per­
form as well as Usort may be improper. 
Specifically, neither DOS Sort nor Usort 
tackles the same problem, properly 
speaking. In any event, I'd expect that the 
DOS Sort utility is in fact an array sort 
(as opposed to Usort, which uses dynam­
ically allocated lists) . DOS Sort will 
make about O(c(n**2)), where c is about 
114 to 1/2, comparisons on the average 
and about 0(k(n**2)), where k is about 
314 to 3/2, array element moves. For 
those interested, the constants are used in 
a more general way than they should be, 

but the values do serve to provide some 
idea of the approximate overhead in­
volved with DOS Sort. 

But what about Usort? Certainly it is a . 
quadratic algorithm like DOS Sort. How­
ever, since Usort uses a hash table with 
26 linked lists (one for each letter of the 
alphabet), the average, expected number 
of compares for an element at any one 
time will be n/26. That is to say, unlike 
DOS Sort-which must go through its en­
tire list of elements to correctly place an 
element-Usort, by virtue of its hash 
function, "knows" where to begin its 
search. It is clear that inserting an item 
into the proposed hash table will take 
constant time (once the correct position 
has been located). You can make a rough 
estimate that Usort will make about 
O((n**2)/26) compares on the average , 
and about a linear number of element 
moves (to account for the insertion of all 
the items into the hash table). Of course, 
there is always the consideration of word 
frequency and the like, but I think the il­
lustration of the overhead involved indi­
cates why U sort may run faster than DOS 
Sort. 

My final comments to these articles 
are directed to the choice of data struc­
tures for this problem. It seems to me that 
splay trees (Robert Tarjan's term for self­
adjusting binary search trees) would be a 
more appropriate data structure for the 
book-indexing problem. As pointed out, 
certain words are used more frequently 
than others. With splay trees, you can ob­
tain logarithmic amortized time bounds 
on the search and insertions. Further, 
splay trees will adapt to changes in the re­
quest patterns for various items in the 
tree. This property makes it especially 
useful in dealing with the boring part of 

continued 

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 and address. 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. 



WE'° . 

=­ , METTHE 
-- :,.eoMPETITIOt<t.\ 

, -AND IT IS US. 
Some nine-wire dot matrix printers hide from the competi­I tion. Not the new Citizen™MSP-50.I I 

I 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. Ouiet 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 
BO-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 ifyou 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. ln California 
call 1-800-441-2345, Ext. 34. 
©1987 Citizen America Corporation. 
Citizen and the Citizen logo are trademarks of 
CitizenWatch Co., Ltd. Printers that run like clockwork. 
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Tandy Printers: 
Because there is  
no better value.™  

The New Tandy® LP 1000  
Laser Printer 

.... ,,. •' 
'I , .... · ,. 

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
serJet 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 /haeK 
Price applies at Raolio Shack Com· 
pucer Centers and parcicipnring stores The Technology Store'" 
anol dealers. IBM/Reg. TM IBM A DIVISION OF TANDY CORPORATION 
Corp. HP LaserJet Plus/Reg. TM 
Hewle tt Packarol. 
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the problem. Nevertheless, splay trees 
can be used to speed up the hash table 
proposed. Essentially, the main data 
structure as proposed can be kept. The 
list-node record definition must be 
changed to have left and right list-node 
pointers rather than just the next pointer. 

Inserting something into the correct 
hash-table location is a matter of splay­
searching the tree at the correct location. 
Once the splay-search process is com­
pleted, depending on whether the item to 
be inserted is less than or greater than the 
root node, make the root node its left or 
right child. You can modify the proce­
dure SquirtOut in the following way: 

{Recursive InOrder Binary Tree 
Traversal version of SquirtOut} 

PROCEDURE SquirtOut (list:nodeptr; 
VARoutfile:text); 

BEGIN 
IF list<> NIL THEN 

BEGIN 
SquirtOut(list".left, 

outfile); 
Writeln(outfile, 

list".info); 
SquirtOut (list".right, 

outfile); 
END; 

END; 

As a result of using the binary search tree 
structure, you can obtain the following 
properties useful for the book-indexing 
problem: 

I . Searches and insertions are done in 
logarithmic time. 
2. Binary searches are inherent in the 
data structure. (This particular fact is ex­
tremely appropriate to the problem posed 
in "Search and Destroy. ") 
3. SquirtOut runs in linear time. 
4. The search and insertion procedures 
for splay trees are conceptually easy to 
develop and easy to maintain (unlike their 
classical counterparts). 

Andrew M. Liao 
Leonia, NJ 

I loved the article "Sorting Out the 
Sorts" by Dick Pountain. However, he 
made a mistake in assuming that Usort 
would be more 110-bound. First, every 
system has an 1/0 buffer for the disks, 
which I would estimate in MS-DOS is 
perhaps I K byte. (I wouldn't know for 
sure, since I own an Amiga, which allows 
you to change the buffer size for each disk 
drive.) 

Anyway, the read file time should be 
about the same for both. But since his in­
genious method weeds out all duplicates, 
the write time will be significantly re­

conrinued 
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Print Master �
lets people share printers �

Get the most out of your Non-buffered models from $:3:l9. 
expensive resources-your 
people, your computers and your 
printers-with Print Master by 
BayTech. Not only does it let your 
people and computers share all 
of your printers, its buffer keeps 
them working instead of waiting. 

Easy to set up, 
easy to use 

Initial setup is menu›
prompted and allows you to 
configure Print Master to your 
application. You decide which 
ports are input and which are 
output. You also set such 
functions as baud rates, 
handshaking, timeout, how 
you select a printer, etc. 

After setup, you simply 
cable Print Master between your 
computers and printers, and 
you’re ready to go. BayTech’s 
Memory Resident Program lets 
your PC users select printers via 
function keys that correspond to 
a menu window. 

Circle 32 on Reader Service Card 
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Print Master keeps 
everything running 

All users can send data 
simultaneously to Print Master’s 
dynamically allocated buffer, 
keeping your people and com›
puters working. This first-in›
first-out buffer also sends data 
to all printers simultaneously 
to keep them running at full 
capacity. The buffer size? A big 
512K that’s expandable to 
one megabyte. 

Eleven models with 
serial and parallel 

An advantage of Print 
Master is its flexibility: Any 
port can be a computer port 
or a printer port. Choose from 
eleven models with different 
combinations of serial and 
parallel ports. Print Master 
internally converts serial to 
parallel and vice versa on 
combination serial/parallel 
models. Six ports, $795. Eight 
ports, $895. Ten ports, $995. 

GSA pricing available. 

Want details? 

Contact your dealer or 
Bay Technical Associates for 
information about Print Masler 
and BayTech’s complete line of 
data communications products, 
proudly made in the U.S.A. 

Bay Technical Associates, Inc. 
Data Communications Products Division 
200 N Second St., P.O. Box 387 
Bay Saint Louis, .\1ississippi 39520 
Telex 910·333-1618 BAYTECH 
Phone 601-467-8231 or 
800-523-2702 
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D BUSINESS 1-EZ-FORMS business form II generation, completion and printing program. 
D CAD 3-The PC-Flow 1.0 computer aided flow­1 charl generation program. Color graphics required. I 
[[] COMM 4a,b,c,d,e-(5 disks) Join the world of I sysops with RBBS Bulletin Board System 14.1 D. I 

I 
[I] DATABASE 1a,b-(2 disks) File Express 3.8 

menu driven general purpose database manager. I 
I D EDUCATION 1-tnteractive DOS tutorial for new I 

PC users. Makes learning DOS painless. 
I [I] FINANCE 1a,b-(2 disks) PC Accountant 2.0 I 

personal bookkeeping and finance management. 

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

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

• D GAMES 3-Blackjack with customizable rules, 
Armchair Quarterback (you call plays), and more. II D GAMES 4-Star Trek, the Castle adventure I game, and the original Colossal Caves Adventure. S5 I  

D GAMES 5---The Hack adventure game from the ;: I universities. Like Rogue, only much richer., i£ I  
D GAMES 6-Pinball, Othello, Dragons. Sopwith I

I (fly a Sopwith Camel) and more. Color required. 

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

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

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

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

I D SIMULATION 1-Maze making program, MIT's 
Life simulation, starfields, etc. Color graphics req. II D UTILITIES 1-A collection of invaluable general I purpose DOS uti lities. An absolute must for all. I 

D UTILITIES 2-More invaluable DOS utilities in­
cluding screen burnout, ram disk, and more. II 0 UTILITIES 3-A comprehensive set of debugging I

I and diagnostic utilities for monitoring your computer. 

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

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

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

20/30 drafting program wtanimation. 640K, color. I 
[I] COMM 2a,b-(2 disks) Procomm 2.42. an excel­

lent modem program with terminal emulation. I 
0  EDUCATION 3-PC-Fastype 1.20 typing tutor. 

ideal for beginners and advanced students alike. I 
[I] FINANCES 3a,b-(2 disks) Express Cale 3.12. 

a powertul and user friendly spreadsheet program. I 
D GAMES 8- Striker helicopter attack and Risk, the I 

game of world domination. Color required. 

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

0  GRAPHICS 1-Record and play back screen im- I 
ages' Excellent for demo, etc. Color required. 

@] GRAPHICS 2a,b,c-(3 disks) An excellent 3-D I 
sunace modelling and shading program. Color. I 

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

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

[I] SHELL 4a,b- (2 disks) Automenu and HOM II 
4.04 hard disk prog. for custom full-screen menus. I 

D UTILITIES 5---Hard disk utili ties for verifying, for­
matting, parking and opt imizing your disk drives. I 

0  UTILITIES &-Advanced utilities including I 
Mark/ Release (remove residentprogsw/o rebootl)

D UTILITIES 7 -More advanced utilities including I 
Masterkey (undeletes files from hard disks). 

[I] WORD 1a,b-(2disks) PCWrite 2.71.a power1ul I 
word processing system w/spell checker, laser supt. 

Most software lis ted is shareware or user-supported. I 
3 S" lom>af acid SI disk 125 e drroclo . add 52. 

I MicroCom Systems Cost of items __ I  
3673 Enochs Street Shipping S3 oo 

I Santa Clara, CA CA res tax I 
I 95051 Total encl. I  
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duced. Using the Brown University Cor­
pus, which contains 1,012,801 words, 
the top 20 words alone account for over 
30 percent of the total. His sort is still a 
0(N2

), but it's on such a smaller number 
of words that the O(Nxlog2N) has almost 
no chance to compete. (I am assuming 
Microsoft is using some variant of the 
Quicksort.) Which would you rather 
sort, 20 words at 0(N2

), or 300,000 at 
O(Nxlog1N)? I realize that the frequen­
cies decrease as you move down the list, 
but even without the count, it is easy to 
see that his output file will be considera­
bly smaller. Also, as the size of the input 
file grows, the size of the output file will 
probably grow only at an inversely expo­
nential rate. In other words, the bigger 
the file, the more advantage Pountain's 
method will have, and his times show it. 
Also, he will be able to process input files 
of much larger sizes than the 63K-byte 
limit of the MS-DOS Sort utility. This is 
a very impressive piece of work! 

David Harvey 
Salt Lake City, UT 

In "Sorting Out the Sorts," Dick Poun­
tain asks how his Usort program can be 
an order of magnitude faster than the MS­
DOS Sort utility . There are two possible 

· answers. 
First, programs written for specific ap­

plications are always faster than general 
solutions. For instance, a Turbo Pascal 
program is going to average a set of num­
bers faster than a Lotus 1-2-3 spread­
sheet. Removing duplicate words while 
sorting the file has a definite impact on 
this specific program. Assume Mr. Poun­
tain 's 15K-byte file has 2000 words in it 
and that each word is duplicated (on aver­
age) five times . If Sort is as fast as theo­
retically possible (O(n log n)), then it 
would complete in 0(2000 log 2000), or 
0(22,000). (Read O(x) as "big 0 of x." 
The symbol ** is the exponentiation op­
erator. All my logs are base 2.) Without 
eliminating duplicates, Usort would take 
0((2000)**2)), or 0(4,000,000) . But by 
eliminating duplicates, Usort takes 
0((2000/5)**2), or 0(160,000), a 25-fold 
increase in speed. 

Second, one way that parallel comput­
ing systems increase their computing 
power is by dividing a given problem into 
subproblems and assigning each sub­
problem to a separate CPU. (Quicksort is 
based on dividing an array of items in two 
smaller arrays that are then recursively 
sorted by Quicksort again.) Mr. Pountain 
divides his problem into subproblems by 
using 26 lists arranged by the first letter 
of the sorted words . If the first letters of 
words were distributed evenly among all 
letters (which they are not), it would re­
duce the execution time of Usort to 

0((400/26)**2), or 0(236). This is two 
orders of magnitude faster than Sort. 

Keep in mind that when considering 
theoretical speeds of sort algorithms, 
they are considered only for a large num­
ber of items to sort, only the number of 
comparisons are counted (it is assumed 
that the time to compare two items far 
outweighs the time spent moving them 
around), and they are accurate only to 
within an arbitrary constant. Thus, you 
can have the effect of a well-written Bub­
ble Sort sorting an array faster than a 
poorly coded Quicksort (for up to per­
haps several hundred items). On examin­
ing the algorithm Mr. Pountain used, it is 
easy to see how he can achieve a factor­
of-10 improvement over the MS-DOS 
Sort utility. 

Gregory Rochford 
Lewisville, TX 

Landscape Simulation 
In the Programming Project "Creating 
Fractals" (August), William A. McWorter 
Jr. and Jane Morrill Tazelaar briefly refer 
to "imitating or modeling nature." An­
other approach to fractals, commonly 
used to simulate landscapes, includes the 
use of random numbers. This technique 
is easily applied to closed geometric 
shapes. Although true landscape simula­
tion also uses more advanced graphics 
techniques, interesting wire-frame land­
scapes can be generated using theory 
similar to that of Heighway' s dragon. 

Using a square as an example, the 
shape is subdivided into quadrants, each 
of which is in turn subdivided into quad- · 
rants. This process continues in a recur­
sive manner until the desired level of de­
tail has been reached. Comparing this to 
the dragon, day zero would be the initial 
square. It is divided into 4 parts on day 
one and 16 on day two. When the divi­
sions are performed to produce equal 
parts, one gets something resembling 
graph paper. This is where the random 
numbers come in. Instead of dividing a 
segment at its midpoint, it is divided at a 
point generated to lie randomly within a 
circle drawn about the midpoint. This 
random point is not usually on the line 
being divided, which is what makes 
things interesting. In order for the same 
distortion factor to be applied to all levels 
ofrecursion, since the segments being di­
vided become progressively smaller, the 
radius of this circle should be expressed 
as a percentage of the segment length. 
Whether you get farmland, gently rolling 
hills, or rocky cliffs depends upon the 
magnitude of the distortion factor. 

Following is an algorithm to calculate a 
coordinate for a "random midpoint." 
Both coordinates of all segment division 

continued 



PRESENTING THE DIFFERENCE BE1WEEN  
FAST COMPIUNG AND FAST PROGRAMMING.  

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. 

If you 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 

REVIEWERS ARE 
RAVING ABOUT 
LET'S CAND csd 

'1et's C is an inex­
pensive, high-qua_!ity 
programming package... 
with all the tools you will 
need to create applications." 
-William G. Wong, BYTE, 
August 1986. 

"The peifonnance and 
documentation ofthe $75 
Let's Ccompiler n·val those 
of C compilersfor the PC 
currently being soldfor 

need more. Because even the fastest compiler 
can't outrun bugs. You need the revolutionaiy 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 tooljorprogram development." 

csd lets you bypass the time consumjng 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 nm 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 lwice as fasl 
•  Integrated ed1t-complle cycle: edi­

tor automalically poinls 
to errors 

•  Includes both small and large 
memory model ­

•  lnlegrated environmenl or 
command line interlace 

• 8087 sensing and supporl 
•  Documenlation features new 

lexicon format 
• MS-DOS ob1ect compatible 
• New make utility 
•  Fast compact code plus register 

variables 
•  Full Kernighan & Ritchie Cand 

extensions 
•  Full UNIX compatibility and 

complete libraries 
•  Many powerful utilities including 

make, assembler. archiver. cc one­
step compiling. egrep. pr. tail. we 

•  MicroEMACS full screen editor 
with source included 

• Supported by dozens of third 
party libraries 

• For the IBM-PC and Compatibles 
• Not copy protected 

Sieve Benchmark 
(Compile time in seconds) 
Let's C 2.8 (On 512K 6Mh z IBM-AT) 
Turbo C: 3.89 (As advertised) 

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

assembler 
•  Monitor variables while 

tracing program 
•  Does not change program speed 

or size 
•  Provides separate source. eval­

uation. program and history 
windows 

• On-line help screens 
•  Can interactively evaluate any 

Cexpression 
•  Can execute any C function in 

your program 
• Trace back function 
•Ability to set trace points 
• Not copy protected 

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

well-designed, 'sen·ous' compiler." 
-Jonathon Sachs, Micro/Systems journal, April, 1986 

START TO FINISH, THERE'S NO  
BETTER ENVIRONMENT.  

Get started with the right Ccompiler 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 andWang compute_rs since 1981. 

60 DAY MONEY BACK GUARANTEE  

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-ifyou 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 
ordernowby calling 1-800-MWC-1700.* 

In Illinois call. I-312-472-6659. 

lili1J �
Company 

1430 West Wrightwood, Chicago, Illinois 60614 
© 1987 M.lrk Williams Comp.lny 

Let's C is ,1 regislered trademark of the Mark WilliJrns Company. 
UNIX is a trademark of Bell Labs. 

MARK WILLIAMS LET'S CAND csd.ONLY $75 EACH.  
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Features 

to 16 MB) 

LETTERS  

points should be calculated using such an 
algorithm. Function random returns a 
random number between 0.0 and 1.0. 
Unless you use a machine with very fast 
graphics, you should draw the shape after 
all data points have been calculated. 

segment_length=abs(point_ 
2 - point_l); 

increment= random() *(circle_ 
radius* segment_length); 

mid_ point= (point_l + point_2) / 
2.0; 

sign= random()+ 0.5; 

Fortran 
80386 
Beats the 

Systems 
Fortran provides 
more of the features 
you need! 

Compare Our Standard 

• Intel iSBC 386 Compatible 
• Standard 2 MB Memory (Expandable 

Cpu Mother Board 
Assembled in U.S.A. 

2. MB Memory Board 
Intel iSBC 386/MEM 020 Compatible 
Assembled in U.S. A. 

Power Supply  
Fortran FC5192 �
U.L. Listed ·.. �
(CSA/UL Model Available)  

Keyboard 
Maxi-Switch 101-Key Enhanced 

Circle 108 on Reader Service Card 
24 BY T E • NOVEMBER 1987 (Dealers: 109) 

if (sign= 0) 
mid_ point= mid_ point ­

increment; 
else 

mid_point = mid_point + 
increment; 

Cynthia H . Verdow 
Paris, France 

Fascinating, But ...  
Tibor A. Hoffmann's letter ("Matrix In­ 
version," August) is fascinating, but it  
raises many questions. I suggest three.  

• 2 x 32 Bit Wide Data Bus 
• Supports 80287 Math Coprocessor 
• Supports 80387 Math Coprocessor 
• On-Board 2 serial/1 parallel port · 

Applications 
Compatible with IBM PC/AT'" Ideal for  
CAD/CAE/CAM/CAT workstations,  
network file servers, multi·users  
UNIX/ZEN IX.  

Order the complete system or indlvldual 
components. 

Corp. accounts and VARS welcome, too. 

,....(\,...., 

�F 
San Jose, CA 95131 
Ph: (408) 432-1191 

Hours: Mon.-Fri. TX: 559291 
7 a.m.-6 p.m. PST FX: (408) 432-1303 
Intel iSBC 386 is a registered trademark of Intel Corp 

First, Mr. Hoffmann requires that the 
vectors representing equations have "last 
elements" equal to - I, a particular scal­
ing of the equations that is unattainable if 
the right-hand-side vector has any zeros. 
This is a severe restriction (it excludes the 
finite-element version of Laplace ' s equa­
tion), and it seems unnecessary to the 
method. Has something gotten scrambled 
in the account? 

Second, the two extreme cases of well­
conditioned and exactly degenerate sys­
tems are indeed handled cleanly using 
exact arithmetic, but the way to handle ill­
conditioned systems with finite-precision 
arithmetic is not obvious. Perhaps if one 
chooses to orthogonalize in the correct 
order, then numerical stability will be 
achieved. That sounds like a latter-day 
search for pivots. 

Finally, the prospect of directly solv­
ing a large, sparse system, which is sug­
gested by various comments in the letter, 
is practical only ifthe subspace represen­
tation stays sparse. Is there any reason to 
expect that it will? 

At the very least, a lot of nonobvious 
detail has been omitted. Before I tackle 
that detail, I would like to see a more 
complete account, a working program, or 
preferably both. Can anyone supply 
either? How do I contact Tibor Hoff­
mann? 

Philip Ekstrom 
Shaw Island, WA 

You can contact Dr. Tibor Hoffmann at 
H-1132, Budapest, Kadar Str.13, Buda­
pest, Hungary-Ed. 

Hybrid Integers 
While working on a project for a unified 
approach to computers in a hospital set­
ting, I had to determine a way to mini­
mize the space requirements of labora­
tory test results. The vast majority of 
these results are real numbers, ranging 
from 4 .53 million red blood cells (per 
milliliter) to 1.2 nanograms of Digoxin 
(per ml). Among them was a common 
theme, the units (i.e., million RBCs per 
ml or ng Digoxin per ml) were always the 
same, and they had a finite precision, 
rarely more than four digits. 

As a result, the data-compression algo­
rithm could be simple and lose no preci­
sion by creating "shifted integers . " 
Shifted integers are a cross between reals 
and integers that store the mantissa in an 
integer (2 bytes) and the exponent in a 
byte, thus decreasing the storage require­
ment by a factor of at least 2. (This safely 
assumes real numbers are represented as 
6-, 8-, or IO-byte values, depending upon 
the language implementation.) In this 
way, 4.53 million red blood cells are rep-

continued 



INTRODUCING FAST �
NOWANY SOFTWARE CAN RUN UP TO 10 TIMES FASTER.  

No more doodling while your database 
goes digging. Or lollygagging while 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  
DOTHATTOSOFTWARE?  

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

But wit;h 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: Move cursor to end of 46 page document)
Lotus 1-2-3 
21 seconds 
51seconds ••••••••••• 

(Test: Load spreadsheet, B 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  
A NEW PRICE: $69.95.  

You can buy a faster computer Or an 
expensive accelerator board. But if you're ready 
to tum 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-1700.* 
And hurry. Because 60-DAY 
it'll be going fast. MONEY-BACK 

GUARANTEE•rn Illinois: (312) 472-6659 

'I Mark11111 Williams 
Company 

1430 West Wrightwood 
Chicago, Illinois 60614 
Fast Forward runs on IBM·PCs and  
100% com patibles. Not copy protected.  
© 1987, Mark Williams Company 
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This ad is for who 
don't know where to find Smalltalk. 

Or why. 
Today, the single most important emerging software technology  
is OOPS, object-oriented programming. It's destined to dramatically  
change the way you use your personal computer. 
You'll find it doing things you never expected.  
And by people you never suspected. 

In an emergency room in 
Vancouver, it's saving lives 
through animation. 
What ifa medical textbook could come to life? What 
ifit could show the effects emergency treatment might 
have on patients? And do it all th1vugh moving pic­
tures? These thoughts led Fblkstone Design, Edge 
Training & Consulting, and lnfo1m Software in 
Vancouver, B. C., to create the first animated, inter­
active textbook for emergency room technicians and 
in-training paramedics. They found Smalltalk/ V 
could easily facilitate a combination of text, color 
graphics and animation to illustrate various 
physical pivcesses and the results of 
medical intervention. 

At the UCLA Medical 
Center, it sees 

patients before the 
doctor does. 

Mike McCoy, M.D. , at the UCLA Medical 
Cente1;found that he could easily inteiface 

Smalltalk! V with dBASEm and Fbst­
Script. His application, now in use at 

the Clinic, turns a functional status 
questionnaire on each new patient into 
a laser printed, advisary analysis for 
the doctor to review prior to seeing the 

patient. A pivgram like this would 
n01mally take a specialist months to 

produce. It took Di: McCoy less than 
100 hours with 

Smalltalk! V 

It's working on 
Florida's freeways. 

Running on IBM's new PS/2, a Smalltalk IV application 
developed by Greiner Engineering's Mike Rice, lets high­

way engineers create highly sophisticated graphic analyses 
ofany proposed reconstruction. So now, instead ofhaving 
to deal with a gridlock ofFederal and State regulations, 
engineering specifications and endless calculations, an 

engineer can quickly explore alternative design strategies 
using a mouse, windows and VGA color graphics. 

Smalltalk/V requires DOS and 512K RAM on IBM PC/AT/PS or compatibles and a CGA, 

Ashton.Tate, Adobe Systems and International Business Machines Corporation respectiveh( 



You can find it in space. 
On a project commissioned by NASA, Dr. Christine Mitchell 
at the Georgia Institute of 1echnology, chose to use 
Smalltalk! Vas an integral part ofa new man-machine 
inteiface. The application, written in Smalltalk,continually 
monitors the commands of the Satellite Network Operator, 
the state{)fthe-network and the overall mission plans. 

To NASA, Smalltalk!V means 
real-time. Real OOPS. Real results. 

It's tracking  
white-tail deer on  
the Barrier Islands  

of Georgia. 
Di: Lee Graham, a National Park Service 
ecologist chose Smalltalk! V to write an appli­ It's making headlines in Arizona. 
cation to help manage the white-tail deer popu. When Digital Composition Systems sat down to build an 
lation on the Barrier Islands of Georgia. Di: Graham electronic typesetting system, they had three major requirements.
found that Smalltalk/II, with its visual inteiface and ft had to have the most advanced user inteiface. It had to be fast. 
class st1ucture, is a peifect tool to graphically simulate And, it had to be able to tum untrained personnel into high quality
the complex, ecowgical interactions of natural systems. tyt:ographeis. Of all the languages in the world, they chose Small­

talk/ V. The result is the Signature Series, recognized and reviewed 
by The Seybold Report. It's now marketed by Digital Composition 

Systems and one of the largest digital typesetting /inns in the 

What thousands of people 
have found is OOPS. 
Object-Oriented Programming (OOPS) 
is programming by defining objects, 
their inter-relationships and their 
behavior. Objects can represent both 
real-world entities like people, places, 
or things. They can also represent 
useful abstractions such as stacks, 
sets and rectangles. 

OOPS models the 
way you think and the 
way things really are. It 
lets you solve problems 
by breaking them down 
into easily handled 
sub-problems and their 
inter-relationships. The 
solutions you come up 
with can be re-used to 
solve new problems. 
Ultimately, OOPS makes 
programming a simple, 

logical process of building on the 
work of others. 

Why thousands more 
are finding their way to 
Smalltalk/V. 
First of all, Smalltalk/V makes OOPS 
easy_ 

It's also fast. In fact, it's the fastest 
OOPS programming available on a PC. 

And it's easy to learn. It comes 
complete with a tutorial that's the 
best introduction to OOPS available. 

Smalltalk/V also has a few other 
features worth noting. Like a user­
extendable, open ended environment. 
Source code with browser windows 
for easy access and modifii:ation. 
A huge toolkit of classes and objects 
for building a variety of applications. 
A sophisticated source-level debugger. 
Object-oriented Prolog integrated 
with the Smalltalk environment. And 
bit-mapped graphics with bit and 
form editors, just to name a few. 

Then, there's its unbelievable 
price of only $99.95. (Optional appli­
cation packs at $49.95 include 
Communications, EGA/VGA Color 
and Goodies.) 

And it has a 60 day, money-back 
guarantee. 

With all this to offer, it probably 
won't come as a surprise to you 
that more people are solving more 
problems with Smalltalk/V than 
any other OOPS. 

See your nearest dealer 
today for your own Small­
talk/V Or, order it direct 
with MasterCard or Visa 
at (800) 922-8255. 

world, Varityper AM International. 

Or, write to Digitalk, Inc., 9841 Airport 
Blvd., Los Angeles, CA 90045. Then 
discover all the great things you can 
do with your PC and Smalltalk/V 

Smalltalk/V  
digitalk inc. 

*Now that you've found us, write us. Tell us some of the 
great things you're doingwith Smalltalk/V.You could be in our nex t ad. Circle 86 on Reader Service Card 



Whether you're a newcomer to START CAD or just looking for a reliable, 
low-cost plotter for your PC CADHERE 

HOUSTON 

system-start here. With the popular 
Houston InstrumenfrM DMP-41/42 

H 
series plotters. WIT "' Priced at $3,295*, these single-pen 
plotters give you the features you 
need for a sensible start-field-testedINSTRUMENT reliabil_ity, C D sizeylots, good_ 
resolut10n, a wide select10n of plottmg 
media and pens, and compatibility 
with hundreds of software packages. 

Enter the PC CAD world with the 
DMP- 41142 series-the plotters that 
offer superb reliability and excellent 
performance at a very affordable 
price. Learn about the advantages of 

HI's Priority Response Programs 
foaturing a competitive leasing plan 
and an express service agreement 
that can replace your plotter overnight. 

Begin by calling 1-800-531-5205 
(512-835-0900 if in Texas) or writing 
Houston Instrument, 8500 Cameron 
Road, Austin, Texas 78753. In Europe, 
contact Houston Instrument, Belgium 
NV., Rochesterlaan 6, 8240 Gistel, 
Belgium. Tel.: 32-(0)59-277445. Tlx.: 
846-81399. 

Du0000GJ0w
ins"trument6'\METEK 

DIVISION 

*U.S. suggested rewil price. Prices subjeu w change. 
Hous1011 l11s1rume111isa1rademark ofAMETEK, f11c. 
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resented as 453•, and 1.2 nanograms Di­
goxin as 12-10 . 

In addition to simply reducing the 
amount of storage required, this method 
also allows for faster comparison of 
values , because values you might com­
pare all have the same exponent, and only 
the integers need be compared. Statistics 
on the data are faster to compute, since 
integer arithmetic is faster than real arith­
metic. However, this is likely to be a sig­
nificant consideration only when being 
performed thousands of times (as on a big 
hospital system). 

Recently, I was daydreaming about the 
future of microprocessors, and I won­
dered about the possibility of introducing 
shifted integers in silicon. (Granted, 
strings were first implemented by com­
pilers and only years later in silicon-the 
advantages being speed and some stan­
dardization-the practical reader can 
substitute compiler for microprocessor, 
and I'll dream .) In my particular applica­
tion, I find them useful, but as a built-in 
data type, they would be easier and even 
faster to use. To be written in silicon, 
there would have to be many uses in addi­
tion to my single application, but I sus­
pect that there are. 

For example, business financial calcu­

. Static buildup fromthe ·.· 
carpet near your computer · 

can put 12,000 volts 
at your fingertips. 

When discharged,you only 
flinch. But your computer's 

memory can be jumbled, data 
scrambled, microchips permanently ­

damaged. You can avoid zapping hardware, . 
software, and yourself with Static Guard;t-A 

A periodic spray on furniture and carpet around 
your work station safely eliminates static 

and lets you avoid the consequences 
of a 12,000 volt discharge. 

lations (to the penny) with millions or 
billions of dollars might be faster than 
BCD (again , the exponent is always -2) 
and more accurate after multiple calcula­
tions than reals ; this is because mantissa 
arithmetic would be integer arithmetic. 
Census data might require less storage 
space. In the calculation of the largest 
prime numbers, linked lists of shifted in­
tegers (particularly in a parallel process­
ing system) could be used. 

If the idea is to be preserved in silicon, 
it must be described in a manner that will 
benefit a wide range of applications. As 
such, I envision three types of shifted in­
tegers : 3-byte, 6-byte, and IO-byte, 
loosely paralleling short integers, long 
integers, and 80-bit reals . The 3- and 6­
byte versions would have 8 bits of expo­
nent, and the 10-byte values would have 
64-bit integers with 16-bit exponents. 

(Extra decimal places can be garnered 
if the 3-byte value uses only 6 bits of ex­
ponent, the 6-byte value uses 7 bits, and 
the IO-byte value uses 12 or 15 bits , but 
this might complicate internal conversion 
to and from integers and reals. Determin­
ing the best set of sizes might be best 
tackled by trial and error in compilers 
first and later silicon implementations 
based on de facto standards.) 

These three type sizes combined with 
the stringing process would enable di­
verse applications. 

But how do you manipulate (i.e., add, 
subtract, multiply, divide, modulate , 
etc .) these new data constructs? Within 
the processor, all sizes of shifted integers 
should be compatible, and the result of 
manipulation yields the largest size of 
data type used. There should be a special 
carryover register for addition and multi­
plication that would contain the address 
for the amount of any carryover of the 
mantissa (it would then be up to the pro­
grammer how to dispose of the loss in 
precision, or to string this value to the re­
sult). The issue of division and modula­
tion is a little more difficult. Should the 
division affect only the mantissa? This 
seems most appropriate when the expo­
nent is less than zero, but what about 
when it's greater than zero? 

There should also be a remainder reg­
ister that holds the address of the re­
mainder of division (and thus defines the 
modula). In this way, no data is lost, and 
you can even perform further division on 
the remainder. 

Conversion would be allowed to and 
from integers and reals. Trigonometric, 

comi1111ed 

, Look for Static Guard™ in. super­
markets and drugstores everywhere. 
Then use our coupon to save 35C, your 
data, and your system's RAM and ROM. 

Ir;:".-------------::-i 
MANUFACTURER'S COUPON EXPIRES 5/31/88 I 

I SAVE 3Sc ON I 
I STATIC GUARD'" I 
I Retailer: for each coupon you accept liom a cus1omer at a time ol purchase lor I 

the specified producl. Albe1lo·Cu!ver Company wi ll pay you 35t plus 8t lor 

ar/aeuedlo I 
I 
I presented through outside agencies. b1 okers. or those who areno t re!ail d1stri bu ·  

tors of our merchandise. Coupon may not be ass1gned. lransfencd or reproduced  I 
and is voi d where prohibited, taxed. or restricted . Customer must pay sales tax II COUPON PER PURCHASE. 

I 2 2 4 o o 11 4 o2 s I L...: _____________
Cl 198 7 A lberto-Culve r Company 
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transcendental, and similar noninteger 
functions would be performed only after 
conversion to reals . 

I believe this new digital data type has 
the potential to increase computation 
speed and decrease storage space (both in 
memory and on disk) for certain applica­
tions. It maintains the precision of inte­
gers but allows the broad range of reals, 
and thus it might be a useful addition to 
future compilers and microprocessors . 
Until that time, I hope someone else will 
benefit from using shifted integers as a 
defined data type. I recently read that the 

Intel 80486 still has 250,000 noncom­
mitted transistors ... 

Larry Ozeran 
Los Angeles, CA 

Paying the ?rper 
In answer to my letter to BYTE(" Easy As 
?r, " May) Klaus D . Mielenz's letter 
("BASIC Archimedes," August) asserts, 
without supplying a reference, that the 
original discoverer of the formulas given 
to calculate 7r was none other than the 
great early Greek mathematician, Archi­
medes (287-212 B.C.). 

11111111111111111111!!!!'!!!!'!!!!!'!!!!!!!! TM - ­336 Office Plaza Drive 
Tallahassee, Florido 32301 
(904) 878-8564 
Telex: 6714280 KLON 

Compare Before You Buy or Upgrade!  60-DAYS RISK FREE 
Don't let their " New Flagship" 
leave you at the dock. Try 
MI RROR II for 60-Doys, RISK 
FREE! W hy sacrifice 
Crosstalk XVI compatibility, 
wi th on expensive voyage on 
the "New Flagship" and no 
guarantee of Free Passage if 
you don't like the trip. 

$245.00 
Crosstalk Mk. 4 

$195.00 
Crosstalk XVI 

$69.95 
MIRROR I I 

Crosstalk XVI 
Compat ibili ty a a 
Features a aJ 
Background 
Communications - - a 
Integrated Text 
Editor a - a 
Auto-Learn Mode a - a 
Site Licensing - - a 
Bock uorontee - - a 

To order coll Toll Free: 1-800­
634-8670 (In Flo rida coll : 
(904) 878-8564) 

$69.95 §J8Jlcool 
Shipp ing/ Hand ling $5.00 
(COD odd $3 00) 
Overseas Orders $ 18.00 
Florido Residents odd 
5% Soles Tax 

Not Supported iJ ii MIRRORJLMLEGEND: -
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Perhaps with generous " interpreta­
tion, " this contention can be supported, 
but what if the formulas were presented 
in the following simple and recognizably 
useful form? 

(In the following, "SQR()" indicates 
square root.) 

I. Let S0 =0 and let Po =2 . 
2. Let S.=SQR(2+S._,) and P.=2 x 
P._11s. fork= I to N. 
3. Then the limit of PN as N approaches 
infinity is ?r. And still more striking, 
4. If for any values of PN and S:v, RN=2 x 
PNx (1 + IISN) /3, then RN converges to 7r 

with twice the figures of accuracy of PN · 

(N= 14 will result in about 16 digits of ac­
curacy for RN.) 

Practical as these formulas are for 
computers, they are tedious and nearly 
useless for hand calculation, because a 
square-root approximation, to the full ac­
curacy of the final result, is required on 
each iteration. 

Archimedes would have had to per­
form such an approximation without ben­
efit of the presently used square-root al­
gorithm devised by Gauss more than 
1500 years later. Neither was Newton's 
iterative method for finding roots avail­
able, which is now the standard method 
used on computers. 

In fact , even the unending decimal 
fraction was probably unavailable, be­
cause this is essentially an infinite series 
first sanctified, if not invented, by the 
calculus of Newton. Imagine, for each 
square root, finding an approximate frac­
tion with an integral numerator and de­
nominator to the accuracy required for 
the final result. 

Still, there is no doubt that Archimedes 
was a great mathematician, and it is alto­
gether possible that he originated these 
formulas in the form given. In any case, 
some later mathematician, with or 
without Archimedes ' s prior assistance, 
must have published them, and I would 
like to obtain such a reference and/or a 
relevant quote if Mr. Mielenz, or any 
other reader, could supply them. 

As for Mr. Mielenz's alternate pro­
gram, it should be noted that its comple­
tion depends on the exact equality of two 
successive values of P,.,, called P# and 
PI#. Due to rounding errors, this may not 
occur in all implementations ofBASIC . It 
is generally poor programming practice 
to rely on the precise equality of two com­
puted real variables . When it does occur, 
extra iterations with no improvement of 
the final result may be required. 

Correcting the typo in line 20 of the 
Mielenz program (replacing 20# with S#) 
will make the program run, but Micro­

cominued 



M aking the right connections. The decision is yours. Now 
that most companies have multiple levels of computing 

power, you need more than just a short-term answer to your net­
working demands. 

You know what you need ... DOS program compatibility, 
multi-tasking, expandability, file/record locking with password­
protected security, remote access, and ease of use. In short, you 
need LANLink'" ... the complete networking solution. 

Network Board Free ...Network Operating System 
Complete. In 1985, LANLink™ was the first network to be free 
of network boards. All of the network logic was on Server and 
Satellite diskettes. To this day, all it takes to set up a LANLink'" 
network is inexpensive cable, network software, and the very 
same communications ports most PCs & PS/2s already have. 

And now, LANLink"' comes with its own network operat­
ing system ... PC-MOS/386:" So you're no longer dependent on a 
system designed for single users and stand-alone computers. 

The First Network You Buy...The Last Network 
You'll Need. Designed to take full advantage of the newest 
80386 machines, LANLink'" provides a true multi-user system 
which supports the complete line of PCs, PS/2s, and PC­
compatibles. 

It lets you expand as your office networking needs grow. 
Each user gets multi-tasking capabilities, and you can network 
different types of computers. If desired, you can have multiple 
servers. And with the terminal support upgrade, you're able to 
use terminals, or PCs, as satellites in multi-user "work groups'.' 

DOS Program Compatibility ...Complete 
Connectivity. dBASE III, WordPerfect, Lotus 1-2-3, and 
Symphony, are among the thousands of DOS-programs that are 
LANLink"' compatible. The network enables security-cleared 
users to access and share everything from programs and data· 
bases to high-speed laser printers and large-capacity hard disks. 
R-LAN;" or Remote-LAN, gives you the ability to access the 
LANLink"' system, via modem, whether you're across the street 
or across the country. 

A Platform for YOUR Future. The choice is clear. You 
can pay more than you want, for a stack of network boards. You 
can get less than you need with a CheapLAN-that's file 
transfer software which masquerades as a network. Or, you can 
get LANLink:" And install a SOLUTION that will take you far 
into the future. Its price of $495 includes a server and a satellite 
module plus the network operating system. For complete details 
and the authorized dealer nearest you, call The Software Link 
1DDA Y at the toll-free number listed below. 

CALL: 800/451-LINK 
In Georgia: International/OEM Sales: ResellersiVARs: Canada: 

4041441·2580 404/263-1006 4041448-5465 8001387·0453 

See us at Booth #4124 
0 '87 
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soft BASICA users will find it still defi­
cient, computing 7r to only 7 digits, not 
16 digits as shown. This is because the 
SQR( ) function will return only a single­
precision result. 

Mr. Mielenz appears to find FOR ... 
NEXT loops objectionable, but he lives 
dangerously with respect to program 
completion. 

I would like to suggest the following al­
ternate program. My program handles 
the extra-precision square root for Micro­
soft users, and it is assured of completion 
in any version of BASIC that supports 16 
digits. 

lODEFDBLP,S: DEFFNP(P,S)= 
( P+S/P) /2: DEF FNS ( S) =FNP ( FNP 
(SQR(S),P),S) 

20 P=2: WHILE S< 1.99999999#: 
S=FNS(S+2): P=2*P/S: WEND: PRINT 
2*P*(l+l/S)/3 

RUN 
3.141592653589793 

Microsoft BASICA users may be inde­
pendently grateful for the perfectly gen­
eral and efficient 16-digit square-root 
function FNS ( S) . 

John T. Godfrey 
Pwita Gorda, FL 

Powerful Idea 
Bill Gates's article, "Beyond Macro Pro­
cessing," which appeared in the special 
Applications Software Today edition of 
BYTE, calls for a common application 
protocol that would provide a program­
matic interface to the functions of multi­
ple applications, to supplement the user 
interfaces for these functions. Such a pro­
tocol would permit the creation of useful 
macro programs that combine and inte­
grate the functions of several applica­
tions, using a standard macro language. 

This is a powerful idea, and it is en­
couraging to see the head of a major soft­
ware company advocate it in such con­
vincing detail. But it is not an entirely 
new idea (in the mainframe and minicom­
puter arenas, IBM's Rexx and Exec2 lan­
guages and the various Unix shell lan­
guages · are macro languages in Gates's 
sense), and it has some clear limitations. 

Applications commands sometimes 
have many relevant outcomes, each of 
which must be dealt with in the macro 
program. Too often, though, sophisti­
cated pattern matching is needed to dis­
tinguish these outcomes. This greatly 
complicates the task of writing nontrivial 
macro programs. Moreover, changes to 
the underlying applications can change 

both the outcomes and their distinguish­
ing patterns, thus· invalidating existing 
macro programs. 

It is possible to overcome these prob­
lems by designing and maintaining appli­
cations commands as if they were pro­
gramming-language statements or library 
subroutines, but this may be asking too 
much of applications developers. 

Chris Shaw 
Manhattan Beach, CA 

FIXES  

Clarification 
On page 62 in the September What's New 
section, we incorrectly stated that Draw­
Structures contains 67 chemical struc­
tures. In fact, the program contains more 
than 300 structures in 67 PICT-format 
documents. 

Syntactical Error 
In listing l under Jerzy Tomasik's letter 
("C Syntax Checker," September) our 
syntax checker needed a syntax checker. 
In the left-hand column, the fourth else 
if statement from the bottom should read 
else if( c == '\' '). • 

We (jeatThe Cumpetitiun r=uur Tu 
No Hype! No Frills! It's true. In fact, our EPROM MODEL 7344 
PROGRAMMERS have become an industry standard -With this Personal Pal Development System, you 
among many leading computer corporations. Why is provide the PC and a current version of DOS, and we 
this? Because they have discovered, as you will, that will provide you with a COMPLETE set of 
GTEK® programmers are the BEST programmers on engineering tools for PAL implementation and logic 
the market today at a very reasonable price. design . 

MODEL9000 MODEL 7228 
-If speed is what you want, speed is exactly what - This intelligent programmer allows SUPER FAST 
you'll get with this programmer. The 9000 is the programming for higher productivity. 
fastest programmer on the market today, and it can 

GTEK · programmers ... when you need the BEST of program the largest variety of chips ever created. 
ALL programming worlds. GTEK · has the 

MODEL 7956 programmer to fit all of your needs. And now. all 
-How about increased productivity? Well, with the GTEK · programmers are compatible with the PS/2 
7956 you can. increase your productivity. Our GANG family . So, call or write us today! OEM and 
allows you to copy 8 EPROMS at a time, thus distributor inquiries welcomed. 
decreasing programming time. 

ORDER TOLL FREE 1-800-255-GTEK (4835) DEVELOPMENT HARDWARE & SOFTWARE 
TELEX 315814 (GTEK UD) Drawer 1346 

MS & Technical Support 1·601 -467-8048 Bay SI. Louis . MS 39520 U.SA. 
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Power That Means Something Better for 
Everyone.The AST Premium/386 is a sigh 
of relief to users trying to decide whether 
to support IBM's® vision of the future, or 
remain in the industry-standard world of 
compatible 80386 machines. 

With 20 MHz, typical 0-1 wait-state oper­
ation, a 32-bit data path from CPU to memory 
and a fully arbitrated industry-standard bus, 
the AST Premium/386 is the first 80386-based, 
AT-compatible computer to provide the 
crucial multimaster functionality of IBM's 
Micro Channel™ architecture. 

Multimaster Capability. AST's Multimaster 
Bus is a shared memory architecture that 
improves performance by eliminating CPU 
involvement in data transfers. Its ability to 
accommodate advanced coprocessor and 
multiprocessor architectures makes the 
AST Premium/386 the 

AST l'rc111iu111/386 Architecture 
perfect solution for any 
application that can take 
advantage o f inte igent 11 
coprocessors and control­
lers, such as backend data­
base processing, intelligent 
graphics controllers for 
CADICAEICAM or desk­
top publishing, and intel­
ligent disk controllers for 
network file servers. 

Bus Master Disk 

ware. AST Premium/386 operates with your 
current multifunction and data communica­
tions cards, as well as newer, more powerful 
board-level peripherals designed for AST's 
Multimaster Bus. The savings add up when 
you consider all of the existing software 
programs, enhancement boards, drives, moni­
tors and keyboards you already own. 

Intelligent Memory Management.Up to 2 
MB of memory are standard, expandable to 13 
MB.Which means you have all the memory 
you need to multitask applications using oper­
ating environment software such as Windows™ 
and DESQview'.M Plus, more than enough 
memory to fulfill requirements of operating 
systems and applications in the future. 

Continuing the Thadition of Unsurpassed 
Quality. AST customers know what to expect 
-the best in quality, and the best in value. 

The AST Premium/386 
is no exception. That 
means building a sys­
tem using the most 
advanced technology, 
including ASIC and 
surface-mount compo­
nents. And once it's 
built, test after painstak­
ing test is conducted 
to prove that the AST 
Premium/386 deserves 
its name. 

13 MB32·bil 
M111oory 
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AST\ Multi111t1sler Bus technology t11lows direct access to 111t1i11 
Controller. AST's Bus 11w11101y;;1rJi1ster 1hm118 hµu1. SupportWhenYou Need 
Master Disk Controller 
actually supervises the transfer of data from its 
memory across the bus to the system memory 
without involvement of the CPU or mother­
board DMA devices. 

In addition to providing ST506 or ESDI 
compatibility and optional disk caching, AST's 
intelligent disk controller can be optimized 
to provide overlapping operations for a multi­
tasking environment. 

The Most Compatible 80386 on the Mar­
ket. Best of all, you can continue to run any 
of your existing DOS applications on the AST 
Premium/386, and also take advantage of the 
more advanced multitasking and multiuser 
operating systems such as Microsoft's® MS 
OS/2 and 

The same compatibility is true with hard-

It, Wherever You Are. 
AST's dedication to its customers is second to 
none. Even though AST's technical support 
team resolves 95 percent of all product 
problems by phone, on-site repair is avail­
able in 32 U.S. and 3 Canadian centers, with 
more planned. 

AST: The One Best Source for All of Your 
Computing Needs. As the industry leader 
in enhancement products, ASTprovides a full 
line of the most reliable, high-performance 
memory, data communications and desktop 
publishing solutions available. And while 
our solutions are designed to strictly adhere 
to industry standards, customizing your 
AST Premium/386 with ASTsolutions ensures 
maximum compatibility right down to the 
component level. 
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32-bit mem01y board, 
upgradeable to 13 MB 
using SJMM modules 
ensures your investment 
in future operating 
systems and applications 
without requiring 
additional slots. 

20 MHz, 80386 processor 
for high peiformance, 
AT-compatible desktop 
computing. 

Multimaster Bus offers 
ability to run concur­
rent hardware tasks 
while remaining 
AT-compatible. Offers 
key features of1 BM's 
Micro Channel while 
protecting current 
investment in AT bus 
standard. 

Supportfor 80287and 
80387 coprocessors 
provides users with a 
choicefor computation­
intensive applications. 

1ivo serial ports, one 
parallel port for attaching 
multiple !10 devices 
without using valuable 
slots. 

enhances the peiformance 
ofthe AST Premium/ 386. 
Offers users one ofthe 
highest peiforming 80386­
based, AT-compatible 
desktop systems available. 

220 watt power supply 
provides plenty ofpower 
for next generation of 
intelligent peripheral 
adapters. 

MS OS/2 compatible 
for maximum software 
flexibility. 



The Intel® 80386 chip brought minicomputer power to the 
microcomputer world. However, its implementation left you with 
only two choices. The first offered faster processing on an 
existing AT® bus. With the second, you got an overall gain in 
system throughput, but onlyby departing to a new bus standard 
... one that was incompatible with existing PC hardware. 

Both directions required compromise. Which was 
unacceptable to AST® engineers. So, we let them explore a 
third alternative. 

It was, after all, the same engineering team who made us 
number one in the enhancement board industry And without 
them, the AST Premium™/286 wouldn't have risen to number 
three in 80286 sales after only six months on the market: 

So, when the time came to see the results of their labor, 
we naturally expected a work of art. 

What we got was a masterpiece. 
-the first 20 MHz, 

80386-based computer to offer advanced bus architecture 
without surrendering existing PC hardware compatibility You 
no longer have to compromise anything for unprecedented 
speed and complete compatibility in a system built for the future. 

'According to IMS AmtTfr1l Ud's N(lfio1111/ Comp11terR1·tail Rq1m1. a 11umtltly audit (jiJrtlicmonlh t•11ding, May JI, 1987/ ofrnm p11ter .tpt'Cit1/ty .doreJ i11 lite U.S. The 1rporl lr<1ckJ 

p11rrlum!J by those rrse/fers. P1J1/falu'rl in Cv11q111ter lk.wller Nrn·.t 17. 1987. 
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1heAST Premimn/386 IsJust  

One MemberOf OurSystems Family.  

Don't let its size fool 
you. Operating at 
10 MHz with 1 
wait state, the AST 
Premium Work­
station™is the 
most powerful, 
80286-based per­
sonal workstation in its class. 

It's also the most flexible. The 
proof is in its wide range of con-

And you may 
choose to use the 
Premium Work­
station as a 
smart terminal 
attached to a 
minicomputer 
or mainframe. 

When equipped with any of 
AST's full line of industry stan­
dard communications products, 

figuration choices. Every AST Asr Premium warkstatzo11 the Premium Workstation 
Premium Workstation comes with 1 to 4 MB 
of RAM on the motherboard, two serial ports, 
a VGA, EGA and Hercules™ compatible 
graphics module, a parallel port, MS OS/2 
compatibility and math-coprocessor support 
The rest is up to you. You can choose 
a model with a 51/4'' or 31h'' diskette drive, a 
hard drive, or no drive at all, depending on 
your specific needs. 

AST AST AST Premium 
Premium/386 Premium/286 Workstation 

Microprocessor 80386 80286 80286 

Speed(MHz) 20t IO, 8, 6 IO 

wait States 0-1 0 

Standard Up to 2 MB l MB !Mil
Memory 

Expandable to 13MB 13 MB 4 MB 

Video Adapter Optional VGA/EGA/HCC VGA/EGA/HCC 
(most models) module 

Expansion Slots 7' 7" 2 

Fixed Disk 40, 90, 150 MB 20, 40, 70 MB 40MB 

Diskette Size and 511,;' 1.2 MB SI/<' 1.2 MB 51/<'.' 1.2 MB  
Capacity 3'1( 1.44 MB 31i1;' 1.44 MB 1.44 MB  

provides complete, factory-configured 3270, 
5250 or LAN connectivity. 

You're probably already familiar with the 
AST Premium/286. Altogether, the AST 
Premium Computer family provides reliable, 
high-performance solutions to match speci­
fie computing needs today, with an upgrade 
path to high power levels in the future. You 
can't make the wrong decision, as long as 
you make sure it's AST For more information 
call (714) 863-0181. 

,----------------, 
Please send me more information on the following: 
D AST Premium/386 
D AST Premium Workstation 
D AST Premium/286 
D Please have an AST representative call me. 

Name 

Title 

Company 

Address 

City/State/Zip 

Phone 

tTlm:c S<!fl1mn: sc/ccll1blc spi:ctisfvr timi11g-scmilil't' pmgmms. AST Research, Inc. 2121 Alton Avenue, Irvine, Ca. 
·om: 32-f1it 1/cdicate,J to 11u'1110I')! tlzrr:c: 11T-comp11tibk 16-bit 11111/limusta rmd mzc 16 -bit t1T-rnmpatil1k; 
11ml l1t'08-bil in sk1ndard modds. 92714-4992 ATTN: M.C. _J 

··one 8-bit, si:r 8116-bil iuc/Hding 2 r-ASTsltJts; mulfimr 11ser slots in stmulrml nmde/J. L 
Asrmarli.ets products worldwide-in Europe and the JHiddle Llst call: 44-1-5684350; in f.11' East call: 852-5-717223; in Can.:td.1 call 416-826-7514. 1lST1111d AST lnf.P AS[

mul ASTPn'mi11m, AST Prrmi11m Workstr11im1. r-ASTslot lmdmt•trki 1lSTRt:st'arc/1, /11r . IJJM, ATmrd l'rr.so1111/Co111p111t'rt1Tn.·)!,istrn·d ttmi fl·licro Clw1111cl twrfrmarJ..· J11ft·nwtimml 
Hu.tim·ss Mt1rlii11cs Corp. lHicms<!fl 1111t! XENIX n;e,islt'n·ti and MS QS/2 1111d Windows tnufrnu1rl ..:s Mir m.tnfl Corp. VHSQ1.'itw lmril'//111rA· Q11trrf1:r1lcd· O/fiet: :\y.1"/t'm.t. Ilcrrnks tmdcmttrk 
lla/'11lcs Cnmp11h'r 111/d 1t:i:.istcrr:ri tmdemark /11/cl Cnrp. Cogvr(i:,hl © t987 AST lksmrdr. /11c. All r(i:,ltts n..'Jt'l"Vnl. @ 

RESEARCH INC. 
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CHAOS MANOR MAIL 

Conducted by Jerry Pournelle 

Editing DNA Data 
Dear Jerry , 

I have enclosed a clipping from the PC­
SIG newsletter about the International 
Association for Scientific Computing in 
Sunnyvale, California, and its CD-ROM 
for biotechnology databases. While I am 
investigating it further for my own pur­
poses, it seems like the concept might be 
something you would also be interested in 
discussing. 

The explosion in DNA sequence infor­
mation, and the multitude of ways that the 
biological scientist needs to look at it, is 
creating real problems in terms of effi­
cient programs for analysis and data for­
matting. I'm hoping that this may be a 
partial solution. As an example of the 
problems, I've enclosed a page of aligned 
sequences from the mitochondrial DNA 
of a number of animals in the artiodactyl 
species. [Editor's note: This species in­
cludes hoofed mammals with an even 
number offunctional toes on each hoof) 
Each sequence was compared to a cow, 
using the program NUCALN (Wilbur 
and Lipman, Proceedings ofthe National 
Academy of Sciences, volume 80, pages 
727-730). So far, so good. 

Unfortunately, each line then had to be 
entered (more or less by hand) using an 
editor for the final compilation. Worse, 
when any length changes were made, 
every line past the change (in the whole 
13-page list) had to be adjusted to maxi­
mize the alignment when all six species 
were simultaneously compared. 

There are lots of editors out there, but 
none will let you word-wrap down 12 
lines rather than to the next line. I'm 
pretty sure there is no general market for 
that particular function in an editor, but 
any molecular biologist comparing more 
than one DNA sequence would love it; 
without some way of efficiently sharing 
information and programs, we either all 
write something ourselves, or just spend 
all that time editing by hand. 

Finally, I think the "computer book of 
the month" listing is too valuable to see 
only once, particularly for us less literate 
computer users. How about summarizing 
your opinions for the current "best" 
Turbo Pascal tutorial, or whatever, in 
every third or fourth issue, and updating 
it as new books appear? 

Philip J. Lai pis 
Gainesville, FL 

Thanks for the information. Alas, my 
column is usually too long every month to 
begin with; there 's no way I can add 
more, so to put in new features I'd have to 
cut some out. Sigh.-Jerry 

Revelation 
Dear Jerry, 

I'm writing primarily to thank you for 
all the good advice you've given in your 
column, and secondarily to offer a sug­
gestion. 

It strikes me as odd that I have never 
seen Revelation mentioned in your col­
umn, because I think it is exactly the kind 
of program that you would really enjoy. 
Not, I expect, that you do much database 
work, but if you do anything at all beyond 
a mailing list, it's unbeatable. I do some 
database work for other people as a side­
line, as well as a considerable amount of 
teaching of microcomputer applications, 
so I watch people coping with their infor­
mation-retrieval problems all the time. 
About 90 percent of them are trying 
dBASE III Plus these days, and while 
they are losing less hair than they did with 
dBASE II, it's still an essentially wrong­
headed program. There are so many 
problems that it can't handle without ex­
traordinary contortions. 

Over the two years that I've been work­
ing on this stuff, I've come to the conclu­
sion that if it's simple enough for dBASE 
to handle, you should use WordPerfect, 
which does a reasonable job with lists of 
various types. If it isn' t that simple, then 
you need something with actual power, 
like Revelation, or, for multiuser appli­
cations, Pick. The problem with Revela­
tion is that it isn't cheap, but neither is 
dBASE, and Revelation will get the work 
done. It's radically different from all 
microcomputer databases except Pick 
and Cornerstone, and there is literally 
no data problem that you can't handle 
with it. 

In case no one has ever sent you a 
copy, Revelation is made by a group in 
Seattle called Cosmos. 

David Keeble 
Almonte , Ontario , Canada 

Actually, when I need a database, as 
we increasingly do here, I find Q&A 
about the simplest to set up and use, at 
least on a big and fast machine. -Jerry 

continued 
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CHAOS MANOR MAIL 

Swiss Computing 
Dear Jerry, 

As the only executive for my company 
living permanently east of the Atlantic 
Ocean and west of the Pacific (in Switzer­
land), I have an IBM PC setup that allows 
me to do all my work wherever I am and 
to get it back to the right point. With the 
6- to 9-hour time difference between my 
region and the-main office, portable tele­
communicating is vital. Let me bore you 
with my solution to the problems you de­
scribed in your March 1987 article. 

In my office I have two Chinese clones 
from Multitech-one with dual floppies, 
and one with a 20-megabyte hard disk 
drive. I also have a Finnish modem from 
Nokia that came with the necessary sub­
scription to the Swiss PTT packet-switch­
ing service (Telepac). At home I have an 
old Columbia VP. The "glue" that holds 
this all together is my Toshiba T 1100 
Plus with its built-in 1200-bit-per-second 
modem. 

My company uses the GTE Telemail 
electronic mail system, and I have two 
mailboxes-one in my name, and one for 
the office. This is for the convenience of 
my secretary and myself. I use WordStar 
for my text preparation. I do an awful lot 
of writing, but sticking with WordStar 
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has proven to be less nerve-wracking than 
learning something better. I have cobbed 
together an external 5 1A-inch drive for the 
Toshiba that allows the transfer of data 
between the Toshiba 3 1h-inch media and 
the 5 1A-inch clone stuff. 

When I travel-practically all the 
time-I take the TllOO Plus and a shirt 
pocket full of those nice little robust 3 'h­
inch disks. One of them is labeled "Trav­
el Master Disk ." It has WordStar, Smart­
com II, SideKick, WSIIASCII, and 
ASCil2WS, and a couple of DOS utili­
ties. Sometimes I throw in Lotus 1-2-3 
and my ciphering program from Light­
ning. In the side pocket is a telephone 
cable and a standard American telephone 
plug with a couple of pigtail wires and 
two very small alligator clips. Of course, 
I always carry a small screwdriver. 

Almost every hotel room has a direct­
dial telephone these days. It is a short job 
to take the cover offeither the plug or the 
phone itself and to parallel the American 
plug to the line, thus giving you a connec­
tion "just like home." From there on, it 
is easy to dial the Swiss Telepac, activate 
my macro for Telemail sign-on, and send 
out all my stuff. In the U.S., it is even 
easier (and cheaper) . 

Also, almost every office I visit has a 

Centronics-compatible printer that lets 
me hand over new or revised documents 
on the spot. If I do something on the 
spreadsheet, I first print it to a disk and 
then to the paper, avoiding the nuisance 
of carrying along (and adapting) the 
driver utilities. Your recent problem of 
not being able to get an ASCII file by 
printing a WordStar file to a disk first is 
no doubt attributable to finger trouble. 
The procedure works . 

In summary, over here we contend 
with different power-line connections in 
each country, a dearth of telephone con­
nectors (and those that do exist are all dif­
ferent), no real toll-free service, exorbi­
tant packet-switching costs, and people 
who think that you have committed a cap­
ital offense by taking the cover off a tele­
phone. Notwithstanding these obstacles, 
I travel and telecommunicate with the 
greatest of ease. 

James A. Mcinnis 
Trogen, Switzerland 

Between my alligator clips and a bit of 
ingenuity, I've managed to communicate 
from most places, although I guess I'd 
hate to have your problems. 

The Travel Master Disk is indeed im­
portant. -Jerry • 
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ASK BYTE  

Conducted by Steve Ciarcia 

Various Sources 
Dear Steve, 

Please send me information and ad­
dresses of companies that sell the fol­
lowing software (with source code): 
MS-DOS text editors; pop-up program 
libraries and RAM-resident program 
management; EGA and Hercules drivers 
and libraries; graphics algorithms' im­
plementations (C or assembly language); 
copy-protection techniques; memory 
caches; hard disk management; and DOS 
shells. 

I wonder if you could also point me in 
the direction of sources of information in 
the following areas: 

• Magazine articles, books, and newslet­
ters about the undocumented and more 
sophisticated aspects of MS-DOS 
• Information regarding special boards 
for floppy disk and hard disk applications 
• Manufacturers of products for photo­
composition on the IBM PC 

Thanks for whatever help you can pro­
vide. 

Armando Camargo Filho 
Sao Paulo, Brazil 

I don't have any sources for all the 
items you list, and since source code is 
what you really want, your choices are 
going to be somewhat limited. 

A good source ofpop-up utilities, hard 
disk management, memory caches, and 
various RAM-resident programs (all under 
MS-DOS) is public domain software. 

Source code is available f ram the spe­
cial-interest group areas on CompuServe 
(if you don't mind spending the time and 
money it's going to take making an inter­
national phone call). You can also obtain 
most ofthis software by writing to the fol­
lowing groups: Public Domain Software 
Center (533 Avohill Dr., Vista, CA 
92803), New York Amateur Computer 
Club ( P. 0. Box 106, Church St. Station, 
New York, NY 10008), and PCS Software 
Service (1040 East Chapman Ave., 
Orange, CA 92666, (714) 771-3560). 
You can write for catalogs and additional 
information. 

C Source Inc. (12801 Frost Rd., Kan­
sas City, MO 64138, (816) 353-8808) 
and Entelekon (2118 Kimberly, Houston, 
TX 77024, (713) 468-4412) sell graphics 
libraries with source code and support 
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for CGA, Hercules, and EGA display sys­
tems. I haven't used either ofthese librar­
ies, but they seem to contain all the stan­
dard graphicsprimitives. 

The book Programming Principles in 
Computer Graphics by l. Ammeraal 
(John Wiley & Sons Inc., One Wiley Dr., 
Somerset, NJ 08873) also has a good se­
lection of graphics algorithms, along 
with C implementations in device­
independent form. 

Editors, compilers, text formatters, 
and other programs are advertised by the 
C Users Group, which you can contact at 
P.O. Box 97, MacPherson, KS 67460, 
(316) 24I-1065. An editor with source 
code is available from Magma Systems, 
138-23 Hoover Ave., Jamaica, NY 
11435, (718) 793-5670. 

For information about the documented 
and undocumented features of MS-DOS, 
there are several magazines in addition to 
BYTE. A couple of the better ones are 
Dr. Dobb's Journal of Software Tools 
and Micro/Systems Journal. The address 
for subscriptions for both these maga­
zines is P.O. Box 3713, Escondido, CA 
02025-9843. 

For programming information about 
MS-DOS, it is hard to beat the IBM DOS 
Technical Reference Manual, available 
from IBM dealers. The Peter Norton 
books are also good. The most recent 
one, The Peter Norton Programmer's 
Guide to the IBM PC, contains the best 
summary of MS-DOS functions. It is 
available from Microsoft Press, 13221 
Southeast 26th, Suite l, Bellevue, WA 
98005. 

On your question about hard disks: In 
general, hard disk drives for the IBM PC 
family use an ST-506 type offormat, and 
recently run-length-limited controllers 
have become popular. A number ofSCSI 
controllers are also appearing on the 
market. These will usually be under the 
control ofDOS, but you can address indi­
vidual sectors by writing programs that 
use BIOS calls. See the advertisements in 
BYTE for a wide selection ofdrives and 
controllers. 

The closest things to software for 
photocomposition on an IBM PC are pro­
grams like TEX from Addison- Wesley 
Publishing Co. or Personal TEX Inc., 
Manuscript from lotus Development 
C01p., PageMaker from Aldus Corp., 
and Ventura from Xerox Corp.-Steve 

The Big Red Switch 
Dear Steve, 

I am interested in adding a reset switch 
to my AT (80286) clone. I would appreci­
ate it ifyou could show me a schematic of 
a reset switch. Such a switch would prove 
invaluable to me, especially when I'm 
writing assembly language programs that 
cause the computer to freeze up. I under­
stand that grounding the microproces­
sor's reset pin does not result in a com­
plete reset. 

Any light you can shed on this matter 
would be very helpful. 

Rick Retter 
Danbury, CT 

There is no reason you can't reset the 
80286 using the reset pin. Grounding 
doesn't do it, however, because that pin 
is held low during normal operation. The 
proper procedure is to raise the reset pin 
high for a minimum offour clock cycles, 
then return it to low. 

This type of reset is a cold boot-the 
same as turning offthe Big Red Switch. 
-Steve 

Life with Ozzy 
Dear Steve, 

I am currently sitting with the window 
open and an icy wind blowing in, praying 
that Ozzy will let me get this letter off to 
you. As you might guess, the trouble ap­
pears to be overheating. Ozzy is an Os-

continued 

INASK BYTE, Steve Ciarciaanswersquestions 
on any area of microcomputing. The most 
representative questions received each month 
will be answered and published. Do you have 
a nagging problem? Send your inquiry to 

Ask BYTE 
cloSteve Ciarcia 
P.O. Box 582  
Glastonbury, CT06033  

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

The Ask BYTE staff includes manager 
Harv Weiner 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. 



MICROSOFT LANGUAGES NEWSLETTER VOL. 2, NO. 11  
. ' 

Dear Reader: 

ITTzen we introduced the Microsoft® 
Languages Newsletter in 1985, we had just one 
goal in mind: improving communications with 
the peopie who use Microsoft languages. 

wanted to communicate to you the 
technical advances underway at Microsoft and 
get feedback from you about how we could make 
additional improvements to our products. 

Everything we do at Microsoft is built 
around a vision: to create the softvvare that puts 
a computer on every desk and in every home. 
l1.e know that many ofyou share that vision 
with us and are working toward it in the devel­
opment ofyour own programs. 

know that in order to make this vision 
come tme, we need to supply you with effective 
development tools-such as the Microsoft 
Code View® debugger, Microsoft QuickBASIC 
and QuickC™programming languages, and 
Microsoft C Optinu"zing Compiler: 

But we also know that we need your help 
to achieve our vision of the future. That's why, 
back in January\ we asked you to share your 
visions of the ideal programming environment. 
Your response was tremendous. In fact, we're 
already exploring many ofyour ideas, including 
language enhancements to support windowing 
environments, a general programmer's edit01; 
and a ''super" MAKE facility. 

These are just a few examples of how your 
ideas and suggestions have helped us shape our 
future product plans. From the very beginning 
of the Languages Newslette1; your feedback has 
been invaluable. And that's why we want you to 
be part ofsome important changes. 

As we look to the next couple ofyears, 
we recognize that developers will want to create 
more global solutions; solutions that will encom­
pass languages, operating environments, and 
networking. With that in mind, we have decided 
to trans/ er our resources from the Languages 
Newsletter to the Microsoft Systems Journal ­

a bimonthly publication cm ering the broad 
scope ofsystems-related issues. 

Because the Microsoft Systems Journal 
will include much ofthe information you 're used 
to getting from the Languages Newsletter, and 
because we value your active participation in 
shaping future products, we'd like to offer you a 
free issue of the Microsoft Systems Journal. 

The issue you 'II receive contains detailed 
information about Microsoft Operating System/2 
and the M icrosoft OS/2presentation manager: It 
gives you the inside story about where we're going, 
including an interview with Gordon Letwin, 
one of the chiefarchitects ofMicrosoft OS/2. 
There's also a special section entitled ''.Ask Dr: 
Bob;' with detailed Q&A's on ranging 
from Microsoft Windows pn"nter dn·vers to 
using Microsoft C math library functions in an 
assembly program. 

To arrange to get your OS/2 issue and 
the Microsoft Systems Journal on a regular basis, 
just call toll free 1-800-533-6625 (in Ohio, call 
1-800-633-3157). sign you up for the OS/2 
issue plus six regular issues (a year's subscnption) 
at the special introductaty pn·ce of$34.95!' If 
after exanu"ning the OS/2 issue you decide you 
don't want to continue your subscnption, just 
write "Cancel" across the invoice, return it to us, 
and you can keep the OS/2 issue free ofcharge. 

Thanks for your support of the Microsoft 
Languages Newsletter: hope you 'II find the 
Microsoft Systems Journal even more valuable in 
your programming efforts. 

Sincerely, 

Bill Gates 
Chairman of"the Board 
Microsoft Co1poration 

*This offer is valid on(1• in the USA and exp ires March ] l , 1988.  
Micmsofc and CodeView are registered trademarks and QuickC is a trudemark of Micmsoft Corporution.  



Circle 117 on Reader Service Card 

Now Your  
�

Can See!  
Two camera designs for scientific, 
engineering, art, graphics and 
OEM applications. 
Plug one of these digitizing cameras into 
your personal computer, focus the lens, 
and produce immediate visual input. A 
binary image is instantly loaded into the 
M05-sensor-based memory array, from 
which it can be reviewed and manipu­
lated like any other binary file. 

MicronEye™ 
$295.00 
Produce inexpensive digi­
tized images for desktop 
publishing, graphics, draft­
ing, signature recognition, 
animation and a variety of 
other applications. The 
MicronEye™ is extremely 
versatile for photographing flat and 3-dimen­
sional subjects, and provides instantaneous 
response. Multiple exposure capability allows 
a range of gray scale values. Available now 
for IBM PC and compatibles, Apple II, Apple 
Macintosh and Commodore 64. 

Idetix™ 
$695.00 

For rugged indus­
trial applications, the 
high-speed Idetix™ 
camera offers en­
hanced still and 

multi-inte imaging capabilities that are 
ideal for process control , factory inspection 
and robotics applications. Available now for 
IBM PC and compatibles. 

Each camera comes complete with lens, 
cable, interface board and introductory 
software. Custom engineering and appli­
cations assistance are available. 

For Credit Card and C.0.D. orders, or for 
further information, phone toll free: 

1-800-253-2226  
In Idaho, phone (208) 939-0420 

P.O. Box 9000 • Boise, Idaho 83707 

MicronEye11i1 and ldetixTM are manufactured by 

Micron Technology, Inc. 
Shipped UPS-add $10.00 for shipping and handling; 
$1.90 C.O.D. charge; please add applicable sales tax. 

IBM PC is a trademark of International Business Machines, 
Apple II and Apple Macintosh are trademarks of Apple 
Computer, Inc., Commodore 64 is a trademark of 
Commodore Corp. 

40 B YT E • NOVEMBER 1987 

CIARCIA FEEDBACK 

borne I with a double-density disk addi­
tion. Now, after many years of faithful 
service, Ozzy is getting persnickety in his 
old age. He works perfectly for an hour 
or so, then gives me a BDOS ERROR on 
drive 1, and he won't reboot until after I 
cool him off. 

I took him to the one remaining repair 
shop here for Osbomes, but he was nicely 
cooled by the trip through the Finnish win­
ter and worked perfectly through all the di­
agnostics without ever overheating. The re­
pairman suggested a new copy ofWordStar 
and a head cleaning-which I agreed to­
but Ozzy still gives up now after an ex­
tended work session. Any suggestions be­
sides working out in the snow? (I wrote a 
book using Ozzy called The Rest Princi­
ple, about the importance for rest in brain 
functions. Could Ozzy be jealous?) 

I have a second question concerning 
communication between Ozzy and my 
IBM PC at work. I used a Baby Blue Card 
with my PC, but then I got an AT, and no 
one seems to know if the Baby Blue Card 
can work in it. I can't find a supplier here 
anymore to ask, and there is no answer 
from the Baby Blue manufacturer in the 
U.S . Do you know if it will work? Or is 
there a better way to carry text between 
Ozzy and the AT? 

David Sinclair 
Helsinki, Finland 

Ozzy is not jealous; he just read your 
book and decided to follow its advice. 
That's the trouble with using computers 
for writing-they get ideas. 

More to the point, Ozzy probably has 
developed a temperature-sensitive chip. 
If the error occurs only on reading drive 
1, my guess is that the chip is either on 
that drive or the drive controller. 

How to fix it? First, ifit hasn't already 
been done, I suggest giving Ozzy a good 
cleaning. Blow and/or brush out all the 
dust, and make sure all the vents are open 
so that he gets plenty ofair. Ifthe trouble 
persists, the next thing is to try heat or 
cold. Cold is preferable, because there is 
less chance ofdoing damage. Run Ozzy 
with the case open until he begins to act 
up, and then chill chips individually until 
the read error goes away. You will then 
have identified the bad chip. You can use 
a spray cooler like Component Cooler, 
sold by Radio Shack stores (ifyou can get 
it in Finland). Similar sprays are sold by 
most electronics suppliers. 

Ifyou can't get the error with the cover 
off, the next option is to try heating com­
ponents until the error appears. This is a 
little tricky-too much heat will make 
good components look bad; a little more 
heat, and they stay bad. Be careful, and 
try not to heat anything above 70degrees 
C (the maximum rated operating ambient 

Table 1: Null-modem connection 
for two computers with DB-25 
connectors, or one with a DB-9 
connector. 

Computer 1 Computer2 
DB·25 DB·25 08·9 

1 1 
2 3 2 
3 2 3 
4 5 8 
5 4 7 
6 20 4 
20 6 6 

temperature for commercial-grade !Cs). 
Concerning the Baby Blue Card, I 

don't know (fit will work in the AT. PC 
expansion cards usually work in ATs, but 
the higher clock speed of the AT some­
times causes problems. Give it a try, and 
ifyou get errors, take it out. 

A better method of reading files into 
the AT may be to use a utility program 
that temporarily changes one ofyour IBM 
disk drives to read CP/M fonnats. Two I 
came up with from recent ads are Uni­
Form-PC from Micro Solutions, 125 
South 4th St., DeKalb, IL 60115, (815) 
756-3421, and Xenocopy from Xenosof t, 
1454 Sixth St., Berkeley, CA 947JO, 
(415) 525-3113. 

Alternatively, you could use serial 
communications to transfer files between 
the two computers if you take Ozzy to 
work with you. All you need is a serial 
(RS-232C) port and a communications 
program in each computer to provide 
mechanics for copying files from one to 
the other. Many good programs are 
available at moderate cost, or for a spe­
cial task like this, you could write a pro­
gram in BASIC that would set up the 
serial ports and transfer the data. You 
don't need modems, although you could 
use them if you have them. All you really 
need is a null modem, which is a cable 
with two DB-25 (or possibly a DB-9 at 
the AT end), connected as shown in table 
1. The pin 1 connection is probably not 
needed on DB-25 connectors, and there 
is no equivalent on the DB-9. -Steve 

CIRCUIT CELLAR FEEDBACK  

SCSI 
Dear Steve, 

As I recall, your single-board CP/M 
computer (the SB180) has a SCSI inter­
face available. I know which end of a so1­

conrinued 



SOMETIMES, THE ACID TEST OF OUR 
MICROPROCESSOR DEVELOPMENT TOOLS 
IS UP IN THE AIR. 

T\\O miles up, in the belly of a U2 jet, the US 
Government is now tracking acid rain and radio­
active particles with ajust-developed device called 
an Upper Air Sampler. 

But months earlier, with expensive develop­
ment hardware on the blink, timely completion of 
the project was in real jeopard}: 

Luckily, A\Ocet was called to the rescue. And 
within 48 hours we came thmugh. With "the best 
software development tools" their design engineer 
had everseen. 

Not to mention,down-to-earth prices. 

Let Avocet turn your PC or VAX into a 
powerful, integrated development systemin 

48 hours, even overnight. 
Avocet can help you turn more good ideas into 

more real products in less time. 
Just call us now and we'll get you up and 

running- wi th everything you need to turn 
your computer into a personal, professional 
development system. 

All at a modest price. From a single source. 
Backed by the reassurance of a technical hotline. 
So friendly, knowledgeable support is always as 
close as your phone. 

No wonder design engineers with no time 
to spare come to us first-and keep coming 
back smiling. 
Anysimilarityto Intel,Hitachior Motorola 

is purelyintentional. 
Avocet's professional quality AVMAC assem­

blers run on anyPC-compatible with DOS or Xenix. 
. And on VAX Unix. just released, AVMAC Version 2.0 

has major speed improvements to assure you 
lightning-fast assembly Plus, enhanced compatibil­
itywith Intel, Hitachi,Motomla & otherchip makers 
-so you can convert existing code more easily 
than ever before. 

Each AVMAC package comes complete with our 
AVLINK" linker, AVLIB"" librarian , AVREF'" 
cross-reference generator and new 200+ page 
AVMAC User's Guide-all the assembly tools you 
want and need. 

After assembly, check your program with 
AVSIM"-widely acclaimed as the best simulator/ 
debugger in the industryAVSIM tests target code 
right on your PC-with no special hardware. It's 
crashproof. And what you see is what you get: 
AVSIM's full-screen displaygives you instant visual 
access to the entire CPU-registers, memory, 1/0 
ports,even attached peripheral chips 

AVtJCET  
SYSTEMS , INC .® 

1802/1805 
6502/65C02 
6801/6301 
6804 
6805/6305 
6809 
68HCll 

Target Microprocessor 
Families Supported 

68000/68010 COP400 
68020 HD64180 
8048/8041 NEC 7500 
8051/8052 TMS-32010 
8085 TMS-32020 
8096 Z8 
F8/3870 Z80 

Host Operating Systems 

CP/M DOS PC Xenix VAX Unix 

AVMAC Macro Assemblers from S349 
AVS JMSimulawr/Debuggers. _ . from S379 
Other Development Tools .Ca ll 

CALL TOLL-FREE 
800-448-8500* 

IO order or receive ourlatest catalog of 
microprocessor development tools 

Try before youbuy. 
Order your AVMAC assembler and AVSIM 

simulator/debugger todayand we'll include aspecial 
demo kit for both.Try the demo for 30 days. If you're 
not satisfied for any reason, return the unopened 
products for a full refund , less the $35 demo/ 
documentation kit which is yours to keep. 

A\Ocet Systems. We help you get your job done, 
on time and on budget. 

Avocet Systems, Inc., 120 Union Street 
P.O. Box 490AK, Rockport, Maine 04856 

*Outside US and in ME, call (207) 236-9055 
TLX: 467210 AVOCET Cl FAX: (207) 236-6713 

Avocel dehvers all the wols you need-in 48 hours or less 
Ask about our AVPROM"' and AVPALN programmers. And our 
NEW 8051 in-circuit emulator, development boards, AVPAS 5r 
cross-compiler-and AVKIT.N the Iota! Uni< wolbox for 005, 
including the incomparable Vl editor: 

© 1987. AvocetSystcms. Inc. All rigf1u rtservcd. VA'< isa 1radtmarltD/DEC  
Unix is a fradt markofAT6'1: Xcriixisa lradcmarlt ofMicrosoft  
CP/ M is a lradrmarkofDigital Rtscarch.  

THE SOURCE FOR PERSONAL µP DEVELOPMENT TOOLS. 
Circle 29 on Reader Service Card for inquiries in the U.S. and Canada.  
(Outside North America: 30) NOVEMBER 1987 • B YTE 41  
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CIARCIA FEEDBACK 

Miniscribe Model: 3212  
l 2mb Unformatted - 65ms  

Half Height - Bevel w /LED  
*Controller - Cables - RFNE  

Installation Manual  

20mb Subsystem - $255 
Miniscribe Model: 3425 

25mb Unformatted - 65ms 
Half Height - Bevel w/LED 
*Controller - Cables - RFNE 

Installation Manual 

30mb Subsystem - $365 
CDC Model: 9415-536  

36mb Unformatted - 45ms  
Voice Coil - High Rel  

Full Height - Bevel w/LED  
*Controller - Cables  
Installation Manual  

Hard Disk Controller $55 
*Original+ XT-Controller 

Turbo PC Compatible 
Firmware Includes: 
Low Level Format  
Media Verification  

Diagnostics  
Cables - Installation Manual  

TEAC- FD55B - $65 

360KB Floppy Drive - RFNE  
Half Height - Black Bevel  

Order Now!  
For Immediate Delivery  
Phone Orders Accepted  

Visa or MasterCard  
Send Mail Orders With  

Check Payable To:  

ProDel & Rooney, Inc.  
11 A Goodyear  

Irvine, CA 92718  
714 583-1100  
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dering iron is hot, but I'm a designer. 
Could a SCSI interface operate from 

the "standard" serial or parallel port of 
an MS-DOS computer? I am buying 
either a Toshiba, an NEC, or a Zenith 
laptop, but they are far more expensive 
with an internal hard disk drive. I'd like 
to be able to connect whatever machine I 
buy to an external hard disk drive. 

A SCSI through a serial or parallel 
port would have the advantages of a quick 
connection to transfer or back up data, 
the ability to use the external hard disk 
drive on more than one computer, and the 
ability to daisy-chain a second hard disk 
drive to the first. 

I realize I would need a controller 
board for the hard disk drive. Any ideas? 

Jim Martin 
Tonopah, NV 

The "standard" serial interface­
more officially known as RS-232C-and 
the SCSI are quite different and totally 
incompatible. The RS-232C interface 
was originally intended for connecting 
modems to terminals and computer main­
! rames to allow users remote access to the 
systems. It is also used with adapters, 
called null-modem cables, to directly 
connect terminals to the host computer. 
The SCSI standard is commonly used in 
small computer systems (such as the 
SBJ 80) to interface large disk drives and 
other intelligent peripherals. 

Some portable machines, such as the 
Tandy JOO, use a 31h-inch floppy disk 
drive connected via the computer's serial 
port. However, I am not aware of any 
large-capacity hard disk drives that use 
this technique. -Steve 

Protect Me 
Dear Steve, 

From time to time, you have written 
about power protection for sensitive elec­
tronic equipment. I would appreciate it if 
you could review in a nutshell several 
areas of this topic. 

First is the protection of 120-volt lines . 
You had recommended that the metal­
oxide varistor with about a 130-V span 
produced by GE and others was adequate 
on protection across the hot lines to 
ground. However, what would be the best 
component to use as far as voltage span 
from the ground neutral line to the 
ground line? What other devices could be 
used for protection on these lines? 

The second area for protection is 
serial-line communication. Several de­
vices have been made available for pro­
tection on these lines. What would you 
recommend? 

Finally, I am interested in constructing 
my own isolated power supply. High­
capacity 12-V batteries are available, as 

well as various inverters. However, I have 
a question regarding square-wave versus 
sine-wave power. Most of the cheaper in­
verters produce square-wave power. 
Some of the more deluxe models produce 
sine-wave power. Does this actually 
make a difference in protection for pro­
viding power to the equipment? You once 
mentioned a gentleman who used a trip­
lite power inverter in an overseas country 
with a battery supply. This type of in­
verter used square-wave power, and it 
seemed adequate for him. Do you see any 
long-term problems with this? 

Nicholas J. Spagnola 
York, PA 

A future Circuit Cellar article will dis­
cuss many of your questions in detail. I 
will attempt some brief answers here, 
however. 

The neutral (return) line in a normal 
household power system is nominally at 
ground potential. The fact that the line 
carries current, however, together with 
the resistance ofthe wires, causes a volt­
age drop in the return. Consequently, 
this line is somewhat above ground po­
tential; how much depends on how far it 
is located from the nearest solid earth 
ground. The resistance in the wires also 
makes it possible for high-voltage tran­
sients to appear in the neutral line inde­
pendent of the ground line. You can 
clamp these voltages by devices such as 
metal-oxide varistors and similar ce­
ramic bilateral resistors (e.g., ZNRs and 
transorbs). 

The voltage used for this device is not 
critical; it is usually convenient to use 
one ofthe same 130-Vrmsdevices used to 
clamp the hot line. Other types ofclamp­
ing devices include gas-discharge tubes, 
constant-voltage transformers, isolation 
transformers, and high-voltage zener 
diodes. The popular MOV-type ceramics 
are probably the most cost-effective in 
general use. · 

For protection of RS-232C lines, with 
maximum voltage swings of+ -15 V, va­
ristors with clamping voltages of 20 V to 
25 V would be suitable. Each used RS­
232C line should be clamped to pin 7 or 
to an external ground connected to the 
third wire ofan AC outlet. 

Telephone lines use ring voltages as 
high as 120 V, though 80 V or so is more 
common. A typical phone connection will 
use two signal wires, red and green in 
color. These lines should be clamped 
independently to ground with varistors 
that have voltage ratings slightly higher 
than the ring voltage. If you are unable 
to determine the ring voltage, you can 
use 130-V varistors like those used for 
AC power lines. 

continued 



SOFTWARE  
PC COMPATIBLE 
SOFTWARE 
ANSA 
Paradox .......................... $359.00  
ASHTON-TATE 
D Base lll+ ...................... $389.00 
FrameWork 11 ••••• ••••••••••••• $389.00 
Multimate Advantage II •. .•. $CALL 
Rapidlile ........•......•.. ..••... $244.00 

BOEING 
Boeing Cale •.••..••.•.....•.•.... $CALL 
Boeing Graph .................... SCl>.LL 
BORLAND 
Eureka .............................. $CALL 
Reflex .•.... •••••••••••.•••••.••••••• $84.95 
Reflex Workshop .............. $44.95 
Sidekick( unprotected) ••.••.• $4 7 .00 
Sidekick/Traveling 
Sidekick Bundle ................ $74.95 
Superkey .......................... $37.00 
Travelling Sidekick .•••..••••••$42.95 
Turbo C ............................. $CALL 
Turbo Database Toolbox .. $42.95 
Turbo Gameworks ••••.••.••.•$39.00 
Turbo Graphix Toolbox ..... $31.00 
Turbo Jumbo Pack •••. •.••. $177.00 
Turbo Lightning ••.•••••••...••• $54.95 
Turbo Pascal ••.••••••••••••.••••$59.00 
Turbo Pascal 
Numerical Methods •••••••••• $59.00 
Turbo Prolog ......... ............$CALL 
Turbo Prolog Toolbox .••.•.. $57.95 
Turbo Tutor ....................... $27.95  

BRODERBUND 
Graphics Library ..........•••.• $25.95 
Graphics Library Disks ... .. $24.95 
Newsroom Pro .••.••..••........ $69.95 
Print Shop .....•. .................. $39.95 
Print Shop Companion •••.• $32.00 
Toy Shop ................•......... $42.95  
CENTRAL POINT 
SOFTWARE 
COPY I PC ...................... $27 .00  
Option Board .................... $79.95  
PC T cols ......•.•.....•....•• .•.... $27 .00 
DAC SOFTWARE 
Dae Easy Accounting ••..... $54.95 
Dae Easy Acct. Tutor .......• $19.95  
Dae Easy Payroll .•............ $39.95  

DAYBREAK 
Silk ...•....................••.......... $CALL  

ELECTRONIC ARTS 
CaH for price on all titles! 
EPYX 
Call for price on al titres! 
FUNK 
Sideways ...••.......•....... .... ..$37.95  

GENERIC SOFTWARE 
Generic Gadd 3.0 •.......•.... $69.95  
Generic Gadd w/Dot Plot .. $89.95 

INFOCOM 
call for price on all titles I 

LIFETREE 
Volks Writer •••••. ...•.......... $157.00  
Words & Figure •......•.•.•.. $137.00 

LIVING VIDEOTEXT 
Ready! .......•.•.....•••••.......... $52.95  
Think Tank ......•.••. ...•...••.... $97.95 

LOTUS 
123 ••........................•••••.. $307.00  
HAL........... .... ............ ..... .. $CALL  
Symphony ....................•. $439.00  
MECA 
Managing Your Money ... $119.95 
MERIDIAN TECHNOLOGY 
Carbon Copy ...............••. $109.00  
MICROPRO 
Wordstar 2000 ...•.......•..•. $199.00  
Wordstar 2000+ ......•••.•..• $219.00 
Wordslar Prof Rel 4 ..••.•.. $249.00 
MICRORIM 
R Base System 5 •......••••. $427.00 

Clout ............................... $124.00  
MICROSOFT 
Access .••.•••••••.••...•••••••••••••$CALL 
c Compiler ••••••.....•••••••••• $249.00 

Chart .••••..•••••••••••..•.•••.•.•.• $164.00 
Flight Simulator ................ $32.95 
Fortran ••..•••••••••...•.• .••....•• $267.00 
Macro Assembler •...••••••••• $87.00 
MS-DOS & GW Basic ........ $CALL tcg  

Pascal •••••••••••.•..••••......••.• $167.00 Harvard Total PM ... ........ $257.00  
Project ............................ $227.00 PFS First Choice .............. $94.00  
Quick Basic .....................$57.00 Professional File •............ $139.00  
Windows ••.••••••.••••••.••••••. ••• $57 .00 Professional Plan ..•........... $CALL  
Word Version 4.0 ••.•.•••••••. •$CALL Professional Write ..•.••..••$109.00 
MICROSTUFF SIMON & SCHUSTER 
Crosstalk XVI ....•••••.•..••..... $94.0 Typing Tutor 111 ...•...•••........ $39.95 

NORTON PRODUCTS SPRINGBOARD 
Nanon Commander ....•.••.. $39.95 Newsroom Pro .•...•......•..••. $79.00 
Nor1on Utilities ......••••••...... $49.95 Clip Art ............ $CALL  

Norlon Advanced Utilities .$84.00 SYMANTIC  
PAPERBACK SOFTWARE O&A ..•••......................••••. $219.00  
VP Planner .....•..............••. $52.95  
Executive Writer ...•..•.....••• $39.95 TURNER HALL  
Executive File .......••••...•••.. $29.95 Note It ••.•••....•••••........•....••. $57.00  
VP Graphics ••.............•.•.... $CALL SOZ •..••••••••..••.•••..•...•••••...•$57.00  
VP Expert. •...••. .....•............ $CALL UNISON WORLD  
VP-Info ..•. ..•••...•.•.............. $59.00 Newsmaster .•.•.......•••..•....• $CALL  

PERSONICS CORP WORD PERFECT
Smart Notes ...........•....•..... $47.95  Wordperfect •••••.•..••••••..••• $207.00 
ROSESOFT Executive •..•••••••••..•.••.••... $127.00 
Prokey .............................. $74.00 Library ....•.•..•.•..•..... ......... . $79.00  
SOFTWARE PUBLISHING Math Plan ••••••.••••••••..•.•.•••.. $CALL 
Harvard Presentation XEROX 
Graphics .............•..... ...... $229.00 Ventura Publisher •.....••..•. ..$CALL 

HARDWARE­
PRINTERS 
CITIZEN 
120D •.•...•.. ..............••...... $174.00 
MSP·10 ...•.••.•....••.•......•.. $279.00 
MSP-15 .......•........•••..•••.• $379.00 
Premier 35 ••.•....•.•.....•••.•. $459.00 
Tribute 224 •....•.•....••••.....•.. $CALL 

EPSON PRINTERS 
FX-86E .................... $317.00  
FX-286E .................. $447.00  
LX·800 ..•.•...........••.•....••.. $179.00 
L0·800 ..•.•••.•..••...•.••••.•••• $447.00 
L0-1000 ....••...... .•.....•..... $627.00 
EX·BOO ........•...•.••.........•. $387.00 
EX-1000 •......•......•.....•.•.. $497.00 
G0·3500 LASER .......... $1499.00 
CALL FOR PRICE 
ON EPSON COMPUTERS 

PANASONIC PRINTERS 
1080i ........................ $159.00 
1091 i ........................$189.00 
10921 ........................ $279.00 
1592 ••••••••••••••••.•• •.••••••.••• $389.00 
1595 ••••••.••••••.••.••••.•••••.•••$439.00 
3131 ••.•.••.••••••.••.••.•.••.•.••. $259.00 
3151 •••.•••.•••.•••..••••••.••••••• $399.00 

Laser Printer ..................... $CALL  
STAR MICRONICS 
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  

MONITORS 
TfL Monochrome 
Amdek 41 OA Amber, 
Green.or White ....•...••..... $149.00 
Blue Chip Green ............... $89.00 
Packard Bell Amber w/std. $97.00 
Samsung TTL ..•.....••...•••... $89.00 
Xtron Amber 
TTUCGA autoswitch ....•. $119.00 
Zenith 1240 ..... .....•....•.••. $139.00 

RGB 
Magnavox 8562 .......... .... $269.00 
Magnavox 8515 .....•........ $289.00 
Thompson ... All Models .... $CALL 
Zenith 1330 •••..• .•....•.•..•.. $407.00 
EGA 
NEC Multisync ......•........• $549.00 
Packard Bell 

EGA/CGAITTL Auto ....... $419.00 
Goldstar EGA •••••••.••••...•.•.. $CALL 
Amdek 722 ..... ...••.... .....•• $477.00 
Thompson Ultrascan •••.•. $499.00 

Zenith 1470 EGA ............ $219.00  

PC ADD ON BOARDS 
AST 
Advantage(128k) ....•....... $319.00  
Rampage AT ..••••..•.••....... $419.00  
Rampage PC 
6 Pak +(64k) ....$CALL 
1/0 Mini II ..................•.•••. $159.00 

ATI 
Graphic Solution .......•••... $187.00 
EGA Wonder •••..•.....•..••.. $274.00 

BOCA RESEARCH 
EGA/CGA/MDA/MCA •.••. $149.00 
BOCARAM XT wiOR ....... 
BOCARAM ATw/OK ••••••• $169.00 
Bocarams are Intel Above Boarc1 
compatible 
Bc:J"CA'l/OoAT .................... $.79.95 
BOCA 110 XT ........•..•.••••••. $79.95 
Gameport Adapter for VO .$19.95 
HERCULES 
Graphics Plus ..•.............. $179.00  
Color Card ...................... $1 47.00  Other Hercules boards In stock _. 

Call for price 

INTEL 
AboveBoard PC •••••••...•••• $227.00 
AboveBoard PS/XT ••••.... $267.00 
AboveBoard AT .....••••••... $339.00 
SWAN TECHNOLOGIES 
Add on Cards 
· Compatlbillty guaranteed 
-1 year replacement warranty 
CGA card .... $6.9.95 
11iernules Compatible Mene 
card w/printer Port •••••••.••• $69.95 
Multi 1/0 ................... .......... $CALL  
lor configuration and price 

PARADISE 
Autoswitch 360 ••...••.•..•.•• $149.00 
Autoswitch 480 ..•••••..•••..• $169.00 

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

ZUCKER 
CGA •.........•...........•.........•. $89.95 
Monochrome Graphics .••.. $94.95 
Memory Expansion .......... . $CALL 

PC HARD DRIVES 
Miniscribe 
30MB XT Drive 
w/controller ..... .......•.. ...... $339.00  
30MB Hard Card ............ $429.00  
30MB AT Hard Card ....... $479.00  
40MB AT Drive ........••. ...• $379.00  

ST-2 5 20MB 
w/controller ..................•.. $289·00 

ST-238 30MB 
w/controller •.... ........•....... $359.00  

... ............ $549.00  
ST-251 ............................ $469.00  

Western Digital 
File Card 20••••.•.......••..... $439.00  

File Card 30 ..................... $CALL  

OPEN: 8:00 AM-9:00 PM Mon-Fri 
10:00 AM-6:00 PM Sat. 12:00 PM-8:00 PM Sun. ECT 

• 4.77/10MHz. • 640 KB RAM (120 nano-seconds) on 
motherboard. • 1sow Power Supply. • 8 Expansion Slots. 
• (2) 360K Floppy Drives (Room for 2 additional 1 /2 height  

101 Key, Enhanced AT Style Keyboard with  
.< IBM® type mechanical "touch-click" feel. •Reset  

and Turbo Buttons plus Keyboard Keylock on front  
panel. • Hercules compatible monographic card  
(720 x 348) . • High Resolution Amber Monitor with  
til t and swivel. • Game Port • Parallel and Serial  
Paris, Clock/Calender w/Battery Back-up. • 
Now with MS DOS v3.3/GW Basic. $74 HARD DRIVE OPTION: Same as above but 
w/single Floppy Drive. 30MB Hard Drive and  

Buy with Confidence. Controller. Only $999.00  
:io-Oay S•Mlor;Ji;m CALL FOR CGA & EGA OPTIONS  

9 
L.,._..,.;___________________________. 

IMST 
PC mouse w/Or. H alO 11 .••. $89.00 

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 Sponster 
300/1200 baud .••...••....... $139.00 
Ventel Modems 
Call for best prices on all models 
Zucker 
300/1200 Half Cd Modem 
with software ..... .•.•.........•. $87 .00 

CHIPS 
Numeric Coprocessors 
8087 ....••..•••..............•..... $104.00  
8087·2 ..•.•••.•••...•............. $147.00  
80287 .....•••.......•......••.•... $179.00  
80287-2...... ............ ..... ..... $CALL  
Memory Chlps 
64k • 120 or 150ns 
64k x 4 120 or 150ns 
256k • 120 or 150ns 
PRICES ARE TOO VOLATILE 
TO LISTI PLEASE CALL 
FOR CURRENT PRICE. 

DISKS 
!!:!fbOl ol 10 3 .W 5.25'" 
BONUS OSJOO $6.95 

MAXE.LL DSIOD Sl7.95 $9.95 
VERBATIM OS/DO $ 19,95 S9.9.S 
SONY OSIDD $ 16.95 $8.95 

AMSTRAD. 
PC-1512 
i=un PC 

Plus•SMHz 
Processor• 3 
Available Slots 

• 512K Memory 
•Parallel Port, Serial Port, 

Game Port Standard• Microsoft 
Compatible Mouse• MS·DOS 3.2, 

GEM Desktop, GEM Basic 2. CGA Video Card 

CALL FOR BEST PRICE 
IN THE USA 

TOSHIBA 
31/2" DRIVE, 720 K, 

Requires DOS 3.2 or higher 
Includes Mounting Hardware ...... $129.00 

Shipping: $4.00 for software and accessories/ $10.00 for 
printers and color monitors/ $8.00 for disk drives and other 
monitors/ Add $3.00 per box shipped COD. Call forolher 

required on APO. 
Terms: ALL PRICES REFLECT 

1v?i°A. ..i ,_'<...../
All products include factory warranty.  
ALL SALES ARE FINAL Defective items replaced or re­.......____ ...._ .. 

TUSSEY COMPUTER PRODUCTS 16ao4 . 



For Only $99.95 BOOKMARK™ Protects You From: 

ACCIDENTS 

When the keyboe1d lreezes up you'l/e go/ to reboot-and 
you canY even save lirst. But with BOOKMARK. work is 
a/reedy saved. 

·ng soon! Las Vegas 
corTU Nevad a 
BOOKMARK add·on utility for Las Vegas, H 7932 

· extended and expanded RAM  
applications.  sooth No. 

Memory-resident utlllty software that automatically saves 
work In progress to the hard disk at user-definable Intervals. 

Resume where you left off with a 
SINGLE keystroke! 

lo OraorClll TGllFllEE tnc.t-C>ll tOllrn. 800-543-MARK 
800-544-MARK' ..... ..,.,. ......, ...--........ '"" 

INTEl..LlSOFT.: 

51 Digital Drive • P.O. Box 5055 • Novato, California 94948 
(415) 883·1.188 •Telex 470766 •Fax (415) 883·2646 

see us at 

'87 
ber 2-6, 1987 

Novem Hilton Hote\ 

BOOKMARK p1otects you against loss of work and time 
due to unexpected incidents. 

l\tlrk in p10g1ess. up to the previous BOOKMARK place· 
ment, is safe! · 

System c1ashes used to mean complete loss of d81a in 
memory, but not any more. 

BOOKMARK for Novell Network 
workstations 

CIARCIA FEEDBACK 

Isolated power-supply design is a sub­
ject worthy of several books if thorough 
coverage is needed. No perfect solutions 
exist; each approach has virtues and 
drawbacks. Often, the simple square­
wave inverters can be used with linear 
power supplies, but not with some switch­
ing types and some types of electric 
motors used in cooling fans, disk drives, 
and soon. 

It is frequently not possible to deter­
mine which devices are compatible with 
square-wave power without long-term 
trials. In general, I would be wary of 
using any type of square-wave output 
supply with equipment designed for sine­
wave power. 

The price of sine-wave output con­
stant-voltage transformers and uninter­
ruptible power supplies, while once pro­
hibitive, has now dropped to a level 
where buying one may be more economi­
cal than attempting to make one yourself. 
Check out the ads of suppliers such as 
Priority One Electronics and Jameco. 
These have the advantage ofbeing com­
patible with any type of equipment de­
signed for the same-voltage AC power. 

If you can bypass the AC power input 
of the equipment entirely, you can run it 
directly from the DC output ofthe battery 
ifyou properly regulate the voltage. 
-Steve 

Interfacing with the Intelliwriter 
Dear Steve, 

Sharp claims that its Intelliwriter type­
writer (model PA lOOOH) will work as a 
printer for a computer. However, the In­
telliwriter needs-you guessed it-an 
add-on RS-232C interface. Sharp is hold­
ing such a device hostage and will release 
one only for a multibuck ransom. Addi­
tionally, Sharp will not say if the inter­
face will work with either the Toshiba 
T-1100 Plus or the NEC MultiSpeed. (I 
lust after both these computers with a 
possibly unhealthy passion.) Can you tell 
me if the Intelliwriter will work with 
either of the aforementioned laptop com­
puters, assuming I acquire the RS-232C 
interface? 

Since Sharp is asking so much for its 
interface, I'd like to cobble an interface 
myself or get one from a third-party sup­
plier. Where could I get plans for an RS­
232C interface? Or do you know of a 
third-party vendor that already has such 
an interface available? 

Stan Foster 
Sanibel, FL 

Though I could be wrong, I think it is 
reasonable to expect that an RS-232C in­
terface for your typewriter would allow it 
to work with the T-1100 Plus, the Multi-

continued 
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FUJITSU'S DX2000 SERIES PRINTERS  

computer �
to letterhead is as simple as1...2...3.  

1. Push  

Push a button. Pull alever. Push abutton. 
Its that easy to switch from computer paper to letterhead 

using aFujitsu DX2000 Series 9-wire dot matrix printer. 
There's no wrestling with continuous forms or 

optional tractors. No wasting time loading and unloading 
paper. And automatic feeding of cut sheet paper is 
faster with the optional, single-bin sheet feeder. 
More Efficient, More Productive. 

Now you can choose from four printers that can 
produce between 111 and 135 lines of copy per minute. 
Or an average-size memo in draft quality in just ll seconds. 

Print speeds range from 44-54 characters per second 
in near-letter quality mode, to 220-324 cps in draft 
quality, depending on which model you choose. 

Each printer can create letters, spreadsheets,descrip­
tive charts and professional graphs. For brilliant 7-color 
printing,you can get an easy-to-install optional color kit. 
Quiet, Reliable, Compatible. 

Listen. The DX2000 printers are quiet. 
Whats more, they can give you years of trouble-free 

printing without taking time off. 
And that's not all. Each printer is compatible with the 

most popular software packages, using Epson®FX80, JX80, 

IBM®Graphics Printer®or IBM Proprinter®commands. 
For pricing, more information and ademonstration 

of the DX2000 series or any of our complete line of 
daisywheel, dot matrix, band or laser printers, call. 
800-626-4686. 

Make the easy switch to Fujitsu printers. 

A COMPANY WITH CHARACTER AND DRIVE 

FUJITSU 

FUJITSU A.MERICA. 
Computer Products Group 

FOR MORE INFORMATION ON THE DX2000 SERIES PRINTERS, CALL 800-626-4686 

c1 1987 Fujitsu America, Inc. Epson FX80 and Epson JX80 are registered trademarks of Seiko Epson Corporation. IBM, Graphics Printer and Proprinter are regislered trademarks ol lnterna!ional Business MachinesCorporalion. 
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High 24-pin color printing is now in your price range. If you're  
considering 24-pin printers from NEC, IBM, Epson, Toshiba, Alps,  
Fujitsu or any 9-pin wide carriage printer, then the NLQ 324c is •  
the printer you've been waiting for! •  •  
FEATURES: 

• • 300 cps draft/100 cps NLQ • 
• 24-pin color graphics/text 

I• Bi-directional tractor 
I•• w/paper parking I

• 8 K buffer w/32K option I• * Available with the  1•  
Printers Plus 2-YEAR 

• 
I 

REPLACEMENT 1 • 

• 
I 

Call for details! 
GUARANTEE! 

I 
I • 

LIST PRICE: $1195 I 
INTllODUCTOllY I • I• 

I 

• INCLUDES IBM CABLE! I e 
PRICE: 
NLQ LPRINTER is a trademark of Printers Plus, Inc .. Vienna , VA. This is not a liquidation or imitation I 
product. Please call and we will gladly explain the difference between this product and any other product I

• with any similarity. I e 

• CHOOSE FROM THE WORLD'S LARGEST • 
SELECTION OF PRINTERS!

• We guarantee to match the lowest in-stock prices in this publication! •  
And guess what! WE DO GUARANTEE COMPATIBILITY! Call about the  

unique Printers Plus Guarantee!  

PRINTERS LASERS 

• 

• ALPS 
BROTHER 

• CIE 

•  

CITIZEN  
C.ITOH 

• DIABLO  
EPSON  

FUJITSU  

KYOCERA 
NEC 

• 
OASYS  

OKIDATA  • 
PANASONIC 

PCPI • 
OMS 

QUME • 

CIARCIA FEEDBACK 

Speed, or any computer with an RS-232C 
port. 

Despite the fact that "RS-232C stan­
dard" is kind ofan oxymoron (like "mili­
tary intelligence" and "government ser­
vice"), the worst it might take to get two 
RS-232C devices talking to each other 
would be a little fiddling with cables 
and setting a software driver or two 
(e.g., the MS-DOS command to set the 
baud rate). Ifyou proceed this way, try to 
get copies ofeach device's RS-232C port 
pin-outs. An RS-232C break-out box is 
handy, too . 

Although I'm not sure what the Intelli­
writer 's existing port is, if it is not RS­
232C, then it is either a Centronics paral­
lel port or a nonstandard port. If it is 
Centronics, you could design an RS­
232C-to-Centronics converter using a 
microprocessor like the Intel 8751 or the 
Hitachi HD64180. For example, my arti­
cles on the HD64180-based SBJ80 con­
tain all the basic information you need to 
build your own converter (see the Sep­
tember I 985 Circuit Cellar). Also, as­
sembled RS-232C-to-Centronics convert­
ers are available at most computer stores 
or mail-order houses. 

Ifthe typewriter's port is nonstandard, 
the mandatory step before proceeding to 
build your own RS-232C-to-whatever is 
to get technical documentation that de­
scribes the typewriter's port signals, tim­
ing, and so on. However, the supplier 
may consider this information propri­
etary; if so, you are more or less locked 
into purchasing the company's interface . 

A couple ofcautions. Typewriter print 
mechanisms are often not up to the severe 
duty cycle ofcomputer printing. Does the 
supplier have anything to say about this? 
Second, it is likely that your favorite 
word processor, and other software, may 
not have a driver that takes full advan­
tage ofyour typewriter. You 'd better ask 
the supplier what printer the typewriter 
emulates in terms of control codes, spe­
cial functions, character sets, and so on. 
-Steve• 

Between Circuit Cellar Feedback, personal 
questions, and 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 T7Ull1Y more letters than you see pub­
lished, and it often takes a lot ofresearch. 

If you would like to share your knowledge 
ofmicrocomputer hardware with other BITE 
readers, joining the Circuit Cellar/ Ask BITE 
staff would give you the opportunity. I* '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 qual(fications to Steve Ciarcia, 
P. 0. Box 582, Glastonbury, CT06033. 

NEC  
NLQ®  

OKIDATA  
PANASONIC  
PRIM AGES  

SILVER REED  
STAR  

TOSHIBA  

APPLE  
AST  

CANON  
CIE  

C. ITOH  
CORDATA  

EPSON  
H-P  
IBM  

Our expert R & D Department continuously monitors the latest printers on • the market. IF YOU DON'T SEE IT, CALL! •  
GREAT PRICES WITH A GUARANTEE TO MATCH 

R5 PLUS 
734-0236 

WE'LL CREDIT COST OF LONG  
DISTANGE TELEPHONE CALL  

WITH ANY f.'F.llNTER PURCHASE.  

PRINTERS PLUS,1,, INC. This offer good orly through mail order division. Visit our 7 
re/a/1 showrooms for best local prices. 15% 1estocking fee8486-C TYCO 110. applies to di relumed or refused merchandise. 

TYSONS CORNER, VA 22180 
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Tape Compatibility  

IBM PC IBM PC/XT IBM PC/AT 

Data Interchangeability 
Everex extends its leadership in tape backup systems from the existing PC/XT/AT compatibles 
to the new PS/2 computer Models 30, 50, and 60. We are shipping new tape systems to 
provide you with complete backup protection against data loss 
resulting from disk failures. 

The tapes recorded with PC/XT/AT compatibles using Everex 
software can also be read by your new PS/2 machines. 
Moreover, the data recorded at one site can be 
transported to a remote location for retrieval 
or can be safely stored 
for archival purposes. 

Multiple Models 
Whether your preference is cassette 
or cartridge, we offer 12 different 
internal and external models 
ranging in capacity from 40MB 
to 125MB. If you currently 
have PC/XT/AT compatible 
computers, you may want an 
internal dedicated tape system. 
If you are switching to the new 
PS/2 computers, an external tape 
system may be ideal for your needs. 

Automatic 
The world-renowned Scheduler™ 
program, included with our software, provides the 
priceless feature of backing up disk files at a predetermined 
time Automatically. Up to 8 events may be scheduled in advance 
so you do not have to be physically present to start the backup. The program 
even waits for you to complete your work before it initiates its operation. 

See Us at Comdex 
Booths H8206 & H7642 

EVEREX, EVER for EXcellence, IBM, PC/XT, PC/AT, PS/2, and Scheduler are trademarks and registered 
trademarks of their respective companies. ©1987 Everex Systems, Inc. All rights reserved. Las Vegas Hilton 
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Across The Board  

IBM PS/2 Model 30 IBM PS/2 Model 50 IBM PS/2 Model 60 

Fast 
Backup is performed at a streaming speed of up to SMB/min so that 

even a 40MB disk can be backed up in less than 10 minutes! 

Reliable 
The built-in data verification in the QIC-24 format assures data 
integrity. In case of an error, the data is automatically rewritten 

up to 16 times to insure its validity. Furthermore, 
the Everex tape software can optionally verify 

the data bit-by-bit for your complete 
satisfaction and peace of mind. 

The Total Solution 
All systems are delivered with a drive, 

controller/adapter, cables, software, manual 
and a tape cassette/cartridge. The whole works 

for a small price! And our products are sold 
with a 1-year warranty of parts and labor. 
Our fully trained technical support staff is 

ready to assist you with any questions. 
Call us now. Buy Everex to 

compute with confidence. 

For more information or the name of the Everex dealer nearest you: 

In USA 1-800-821-0806 
In California 1-800-821-0807 

EVEREX 
48431 Milmont Drive, Fremont, CA 94538 

Over 150,000 tape controllers shipped.  

R E x  
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1-800-528-1054 
LOWEST PRICES 
FAST DELIVERY 

HARDWARE 
Alps All Models . ... _. . .. Call 

$38 

BOARDS 
AST Six-Pack Plus. .$140 
Other Models . � � . � � . . .. Call 
ATI EGA Wonder . . . . $245 
CSSL Awesome . . . $375 
Hercules Color Card. . ..$145 
Graphic Card . . . .. .. $175 
Graphic Card+ . . ..$165 
Above Board PC 1010 . . . . . . . . . . .. S 210 
Intel Above Board PS/PC (1110 ). .$239 
Above BoardAT(4020) . .......... .$315 
Above Board PS/AT.(4120).. .$345 
NEC Multisync Graphic Board . . . . Call 
Orchid Tiny TU"bo 286 . . . . . $355 
Turbo EGA . . . . .. $449 
Paradise Five Pak � , , .. .. .. � � . .. . . $99 
Autoswitch 350 . . . . .. . 520S 
Autoswitch 480. � , . � � � � � � � . . $279 
Plus Development 

Maxell MD2 (Qty IOO) . . - - . . � .. - S82.50Brother All Models . . . . . Call 
M2S . . .. ........... , . $65 

Citizen MSP-10. . � ���� . . .....$249 Sony MD/2 (Qty 100) . ...... - - ..... -$80 
MSP-15 . .............. , ... . ..... $330 
MSP-20 . ......��. ......... . . .S300 MONITORS 
MSP-25 • •$400 AmdekAll Monitors . . . . . . .. Call 

I 

: : •:: ::: : : :: : :: : : NEC Multisync . . . $549 

120 D . . ...... . ....... � .� �� ... . . . 5165 .... .. : : : :g:::
Diablo635 . • • -• • •--• • ��• • • • .$759 Princeton Graphics All Models .. . . Call 
Dyconics 150 • • • .S299 Sony Multiscan w/cable .. , ...... . . $585 

EPSON Zenith 1490 FTM .... __ . .. _.. .. $625I �
Printer Models . .. . . �. - -Call VIDEO TERMINALS 

Hewlett-Packard Lazer Jet It .... $1859 Qume 101 Plus Green . . .. $315 
NEC P2200 . . � � . .. .. . . .. $335 101 PlusAmber .. .. $315 

.. $285:g+ •:::::: ’. :::::::: ::: :: • . . $359 
3550 . . . .................... , .$729 75 . ..... • • -- • . . $565 
8810.8850 . .$1059 Wyse85 . ��� .$384 

. : MODEMS 

pg . . . . . . . $1035 I HAYES II � I . . .� ... .... ...Call ._All Modems 
All Printer Models • • • • • • • • •Call Prometheus All Models . . . ... .Call 

Panasonic 1091 Model2. .$180 US Roboticscourier2400. .S335 
1080 Model2 ...... . .. ... . . . . . . ...$165 Password 1200 . . $149 
10921 . . - . - - - - . -- ... - -•. - . . .$295 
1592 . ’ . . . . . . . . . . . � . . � .. .$375 
1595 ., ................... . . . . $419 DISK DRIVES 
3131 • • •• •- •• ............. .. . .. .$270 Iomega Bernoulli 10 meg .. $865 
3151. .$369 Bernoulli 20 meg . � . . .. .$1175 
Laser . . ... .... . ... . . .Call � Bernoulli 40 meg . .$1720 

Teac AT 1.2 Meg Drive $100STAR MICRONICS XT Drive . . . . .. . . $85
All Printer Models .. ... . .. .Call �

EA ATE�
Toshiba 321 SL . . � . . � � � . . � . .$509 meg w/Western 1/0 . ... $309
341SL. ........................ .$674  Other Models . .... . . .. .. ..Call
351 Model 11. .. . ..... . _ . . . . .. $899 
Laser Printer . , � � . .Call 

SOFTWARE 
TRAINING 
Flight Simulator . . .. $27 
PC Logo . .. . .� .. . . .. $69 
Typing Instructor . . .. $27 
Typing Tutor IV . .. , . , . , .� , . , �� . . . . . $27 
MS learning DOS � � . . . � � � � � � � . . . $27 
LANGUAGES 
CCompiler(Microsoft}. .. . . � � . .$249 
Fortran Compiler (Microsoft). � � � . .S24S 
Macro Assembler (Microsoft} . . . $83 
Pascal Compiler (Microsoft) . .S16S 
Quick Basic 3 . . . _. . . . . . . SSS 
Turbo Jumbo Pack . .S1S9 
Turbo Pascal w/8087 & BCD . .$55 
TurboC . .. ... .. ..... . . .$55 
Turbo Basic . � ...... _� . , �� , , �� .SSS 
Turbo Prolog. .. , � .. .$54 
PROJECT MANAGEMENT 
Ha1vard Total Project Manager II .$282 
Mien. ; oft Project .. $218 
Super Project Plus . ..... .. ....... Call 
Timeline 2.0 . .. .. $235 
COMMUNICATIONS 

CompuServe Starter Kit � . _..� . ..�� .. S 19 
Crosstalk XVI . � . . � � � . . � � . . . . . . . .$88 
MSAccess . ................. . $137 
Mirror II .. ........... .. . .. .$33 
Remote. . ... . .... $88 
Smartcom Ill . . .. S 155 

Turbo PC/XTw/640K& 1 Drive ..... $415 
Turbo PC/XTw/640K & 2 Drives . .$485 
Turbo PC/XT w/640K. 

10rive&20MG . . .. ,, .$725 
PC/AT 10 MHzw/512K. 

1.2 Floppy Dr ivo . , , � , , . . $9.35 
PC/AT 10 MHzw/1024K. 

1.2 Floppy Drive ................ $989 
PC/AT 10 MHz w/1024K. 

1.2 FlopRy.40 MG . ......... ...$1519 
MonGraphics Card with 

Parallel Printer Port . . .. 569 
Color Card w/Parallel Printer Port . .585 
AmberMonitorfTTW . ... , .... . , .. . , $89 

I Tilt . . � ..... .
. . ........ ... . $279 

.... . ... ..... . . .. . ....$145 
110 C..rd (Serial/ Para llel) . .�� . , ��� . ., $38 
1/0 Card {Serial/Clock Calendar) . . .. , . $39 
Enhanced Keyboard . � � ���� . .��� . � . $8.9 
AlMultil/OCiird . ...... .. . .. . . $69 
XT Multi 1/0 Card . . . . .. $55 

IBM PC and 100% Compatibles 

INTEGRATIVE SOFTWARE 
Enable2.0. . .. .. .. . . . . . $359  
Framework 11 . , . . . . . ..... S39S  
Smart Software System 3.1 . . �
Symphony . � . �
Ability . �

GRAPHICS 
Logi Mouse . � . .��. . �
Logi Buss Mouse w/paint . �
Newsmaster . �
In-A-Vision . . , � , � , , . �
Microsoft Buss Mouse 1.0 . . �
Microsoft Chart 3.0 . � , , . �
Micr.Jsoft Seriat Mouse 1.0 . �
Newsroom �
PC Buss Plus Mouse . �
PFS: First Publisher . .. �
IMSI Mouse W/Dr. Halo I �
PC Mouse .. �� .. ..�.... �
Printmaster . �
Signmaster . �
Turbo Graphix Toot Box . � �

. . . . S409 

. . . $439 
. . . $55 

.Call 

.$85 

.$48 
. . . . $259 
.. . ... Call 

.$249 
.Call 

. . $31 
.... .$99 

.$45 
. . $92 
. . $89 
.$29 

.. $132 
. . $38 

WORD PROCESSORS 
Word Perfect Executive �. .S103 
Leading EdgeW/Pw/Spell & Mail ..... $59 
Turbo Lightening � , �. , �. , .. . . . SSS 
MicrosoftWord4.0 . ,, ���� , , �...� .. S18S 
Multimate Advantage II ��� , � � � . .S24S 
Wordstarw/Tutor.. . $162 
Wordstar Pro Pack 4.0 . ����.�..�.� .$209 
PFS: Professional Write . .$89 

Word Perfect (Ver.4.2)$195 
Wordstar 2000 + 2.0 $189 

SPREADSHEETS 
Lotus 1-2-3 ....... , ........... .. Call 
Multiplan 3.0 .S 108 
Twin. . . . .. . .. .. . . . $35 
VP Planner . . . . . . . . . . . . . . . .. . , . .. Call 

I Supercalc 4 . . . . .. . $269 

MONEY MANAGEMENT 
Dollars & Sense w/Forcast . � . . ... .$92 
Tobias Managing Your Money . . . . . . . . . Call 

Circle 68 on Reader Service Card for MS DOS Products. 
(All others: 69) 

To Place an Order: 1-800-528-1054 
To Follow-up on an Order: 602-944-1037 

8804 N. 23rd Ave. 
Phoenix, Arizona 85021 

� No Charge torVISA and Maste1Card � You Pay the Ground Shipping-We Pay the Air� Ground Shipping & Handling S6.00 � Free Air applies ONLY to orders 
up to 10 lbs. & Over $50. � All products carry a manufacturer’s warranty. All Guarantees. rebates, trial period privileges & promotional programs are handled by 
the manufacturer .only.� NO APO. FPO, or international orders. please� Call befo re submitt ing PO Numbers� Personal and Company Checks Will Ship›
ping 3 weeks� Pnces, Terms & Availabil ity Subject to aiange Without Notice� Add 5% tor COD Orders� We Do Not Guarantee Machine Compatibility 

Plus Hard Card 20 Megabyte. . .$545 
Plus Hard Card 40 Megabyte. . . . $829 
Quadram Quad EGA+ . $265 
Tee Mar Graphics Master . . . $409 
Captain No Memory. .$109 
EGA Master . .............. , ... . .. $249 
Video-7 Vega Deluxe . .$285 

COMPUTERS 
ASTModel80 . .$1399 
Model 120. . . . . . . . . . . . . . $2099 
Model 140. . . . $2449 
NECMultispeed .. ... ....... ..$1419 
MultispeedEL ............... ... $1625 
Toshiba T1000 . . . . . . . S810 
T3120 . . .. .. $3175 
T-1100Supertwist ... ..... ... . . ..$1649 
T-3100 . . .$2799 

KEYBOARDS 
KB5151 .. .$145 
KB5153 . .$235 
KB101 ... . ......... . .... $99  

UTILITIES 
MS Windows. .. . . .SSS 
Copy 11 PC. .. . .. . . . .. . . .... . . . $19 
1 DIR Plus. � . � . . . $46 
Fastback .. .. .. .. . .. .. .. .. .. .$80 
Norton Utilities 4.0 . .548 
Printworks . . � � � . . . � .� ��� , ���� ... . . 536 
Sidekick (Unprotected) .. $47 
Sideways3 .1 ..Call 
Superkey . . . . . . $53 
Xtree . . .. .. ........... . .$25 
SQZ . ......................... . . S46 
Brooklyn Bridge. ...� _.. ,... . .S72 

DATA BASE MANAGEMENT 
Clipper. .. � � .. .. � . ..... ... .. . .. $375 
Cornerstone . . .�.��� , � . SS3 
dBase Ill Plus . ................. $379 
Extended Report Writer . .�.. ��� , � � S 175 
Knowledgeman II PromoPack . . .. S28S 
Ouickcode Plus.............. . ...S138 
QuickReport . .S 138 
Reflex . ...................... ,. .$79 
DB-XL. ..... ....... .. . .�. . ... $82 
PFS: Professional File � � . S 112 

I ...... $4151 
Many other titles available. 

CWF-987 

Order Line Hours: 

Mon-Fri 7:00 a.m.-6:00 p.m. 
Saturday 9:00-1 :00 
Order Processing: 

10:00 a.m.-3:00 p.m. Mon-Fri 



BOOK REVIEWS  

C: A REFERENCE 
MANUAL, 2nd ed. 
Samuel P. Harbison 
and Guy L. Steele Jr. 
Prentice-Hall 
Englewood Cliffs, NJ: 1987 
ISBN 0-13-109810-1 
404 pages, $31 

MICROCOMPUTERS 
AND PHYSIOLOGICAL 
SIMULATION, 2nd ed. 
James E. Randall 
Raven Press 
New York: 1987 
ISBN 0-88167-292-0 
287pages, $32 

TEX FOR SCIENTIFIC 
DOCUMENTATION 
Jacques Desarmenien, ed. 
Springer-Verlag 
New York: 1986 
ISBN 0-387-16807-9 
198 pages, $19.80 

C: A REFERENCE 
MANUAL 
Reviewed by John Unger 

S ometimes a reference 
book gets to be known by 

its author's name rather than 
by its title. This honor was be­
stowed upon the first edition 
of C: A Reference Manual by 
those in the C language pro­
gramming community, where the book is often referred to as 
simply Harbison and Steele, or H and S. While other reference 
books on the language cover aspects of C as related to specific 
computer systems or with .respect to specific applications, C: A 
Reference Manual provides an in-depth view of C's many gray 
areas, and addresses problems in syntax and structure of which 
few C programmers are aware. 

Samuel P. Harbison and Guy L. Steele Jr. concentrate on 
giving a precise description of the C language. The book grew 
out of their effort to write a family of C compilers that would 
handle the same source-code programs identically on different 
computers-as far as hardware differences would allow. 

C: A Reference Manual is not the kind of text you can read 
from cover to cover. The authors write in a rather dry, academic 
style; you'll keep the book next to your compiler manuals rather 
than at your bedside. 

A Little Reminder 
As a relative newcomer who has been actively writing C pro­
grams.for about 5 years, I frequently come across aspects of the 

Illustrated by Les Kanturek 

language that I don't know 
how to implement into my 
programs properly. The C 
language conference on BIX 
can be a big help, but what 
you need is not always avail­
able when you need it. That's 
when C: A Reference Manual 
becomes indispensable. I 
found that I could rely on it to 
give me an in-depth descrip­
tion of even the more arcane 
aspects of C. For example, I 
had written a fairly simple C 
program to manipulate some 
floating-point numbers. The 
program included such state­
ments as 

depth = 2. 87; 

velocity= 6.15; 

where depth and velocity were 
declared as floating-type vari­
ables. This program compiled 
and ran perfectly using Micro­
soft C version 4.0, but when I 
compiled it with the option 
/W2, which sets the warning 
level at 2 to catch automatic 
data conversions and missing 
returns in function defini­
tions, I found the message 
warning 51: data conver­
sion. I couldn't figure out 

what the problem was until I found in Harbison and Steele that 
in C all floating-point constants (e.g., the values 2.87 and 6.15 
in the statements above) are always type double. The compiler 
was telling me to be aware that I had mismatched types. 

Handy Numbering Systems  
The book uses a systematic notation for each of its sections. For  
example, Chapter 5, entitled "Types," has a major section, 5.3,  
"Pointer Types," which in turn has its own subsection, 5.3.1,  
"Pointer Arithmetic." This type of organization makes it easy to  
find material in the book.  

The authors make the process even more helpful by listing 
other pertinent references to the subject matter at the end ofeach 
subsection. For example, at the end of subsection 5.3.1 is a 
series of references: "addition operator 7. 6. 2; assignment oper­
ators 7.9; conversion to pointers 6.2.7," and so on. The num­
bering system makes this cross-referencing easy to use and pre­
vents you from having to flip back and forth to the index. It also 
means that you can start reading almost anywhere in the book; 

continued 
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Hard Locks 
for Soft Parts. 

At Rainbow Technologies, we think protecting 
software developers' investments is very serious 
business. That's why we designed the first fully 
effective security solution for software running on 
PCs and other computers. 

Our family of virtually impenetrable Software 
Sentinel hardware keys provides the highest level of 
software protection the developer can get. While 
remaining invisible to the end user. 

Take a look. 

Key Sentinel Family Fearures. 
Prohibits unauthorized use of software o No need 
for copy protection o Unlimited backup copies o 
Virtually unbreakable o Pocketsize key o Trans­
parent operation o Transportable 

Software 
Sentinel. 

O Runs under DOS and Xenix, 
on IBM PC/XT/AT and 
compatibles 

0 Algorithm technique 
(Never a fixed response) 

0 Serial or parallel pan: version 

0 Minimal implementation effort 

0 Higher level langwge 
interfaces included 

o 100 times faster than fuu:d. 
response devices (lms) 

Software 
Sentinel..C. 

BYTE • NOVEMBER 1987 

0 Higher level language 
interfaces included 

0 Runs under DOS on 
PC/XT/AT and compatibles 

0 Parallel port version only 

Software 

0 Designed for workstations, 
supermicros and minicomputers 

0 . Serial port only (mQ\lan-typa) 

o Algorithm rcchnlque 
o We provide dcailttl iruH!.ce 

opedi'IClliOI).: 
a pcm 41'i11tt 

0 lnteriw:.e 25 pjl) 
DB2SP or IDB25.S: 

0 Only ...Uieil: 
.&cm-

Circle 256 on Reader Service Card 52 

BOOK REVIEWS 

using the cross-references, you can refer to previous sections 
pertaining to the subject matter. 

Proposed Standard 
An important chapter describes the Draft Proposed ANSI C 
standard and how it differs from the implementation of C de­
scribed in the rest of the book. Because the sections in this chap­
ter use the aforementioned numbering system, they provide 
ready references to the original subsection where the feature of 
ANSI standard C being discussed was first described. 

The text focuses on the use of the C language in its fully im­
plemented form found on Unix systems, but it does not empha­
size features of the language that are specific only to Unix. One 
aspect of the book that sets it apart from other references to the 
language is its description of "standard libraries" that have be­
come part of the language on Unix and that are included in some 
form in compilers found on other operating systems, such as 
MS-DOS. Nearly 100 of the book's 404 pages are dedicated to 
descriptions of the library functions. 

Because the book also describes the draft proposed ANSI C 
standards, the chapters on the standard C library functions 
clearly indicate which library functions currently used are 
either not part of the draft proposed ANSI standards or are im­
plemented somewhat differently in those standards. 

C: A Reference Manual lives up to its advertisement as a com­
plete treatise on C written with an emphasis on being up to date. 
It includes the best description of the Draft Proposed ANSI 
standards integrated with normal C that I have seen. It is cer­
tainly not required reading for someone just starting to learn C, 
but I would recommend it to all serious C language pro­
grammers. 

John Unger (P. 0 . Box 95, Hamilton, VA 22068) is a geophysi­
cist who uses computers to study the structure of the earth 's 
crust in earthquake-prone regions ofthe eastern U.S. He can be 
contacted on BIX as "reviews2." 

MICROCOMPUTERS AND PHYSIOLOGICAL 
SIMULATION 
Reviewed by Karl S. Wittman 

A re computer simulations worth the effort? In Microcom­
puters and Physiological Simulation, James E. Randall 

elegantly demonstrates that good instructors cannot afford to 
overlook this teaching tool. His purpose is not to hand over 
ready-to-run computer programs, but rather to show instructors 
how to build their own software. In doing so, Randall has writ­
ten a primer of concepts, techniques, and examples for micro­
computer users to adapt to their own particular applications. 
The author's subject, quantitative physiology, is tailor-made to 
illustrate the way in which teachers can make the transition from 
using mechanical models and analogies to creating and using 
computer models of complex living organisms. 

Simulations and Education 
While educators find microcomputers an attractive supplement 
to traditional didactic strategies, many are not aware of the 
significant potential of computer simulations. Publication of 
commercial discovery-based software, with its emphasis on stu­
dent control of the learning process, has begun to stimulate 
interest in simulations. Students can more clearly visualize 
complex interactions, and teachers can produce what Randall 
calls "dynamic illustrations" of phenomena not normally possi­
ble in the classroom. 

Even if teachers want to use computer simulations, there are 
continued 
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BOOK REVIEWS 

few quality software products available, and those may not tar­
get a teacher's specific requirements. As Randall points out, the 
most effective simulations are likely to be personally developed 
by a teacher, since these programs spring directly from specific 
instructional needs and teaching style. 

BASIC as a Simulation Language 
Randall uses BASIC, as implemented on MS-DOS personal 
computers, to develop his simulation software. In his view, 
BASIC is adequate for most models that teachers will prepare, 
although he concedes that extensive simulations with large 
memory needs and procedural structures will require a more 
sophisticated language. Nevertheless, the author maintains that 
BASIC can produce highly structured programs, and he guides 
readers through the development of subroutines emphasizing 
disciplined use of branching operations, data types, and user­
defined functions. 

Computer simulations are useful only if students find them 
easy to operate and understand. Randall contends that graphics­
based software can achieve these goals. Microcomputers make 
graphics programming accessible because BASIC has built-in 
color graphics extensions. With little additional training, a pro­
grammer can add a more realistic representation of physical 
phenomena. Moreover, when you connect the computer to a 
dot-matrix or laser printer, a hard copy of the screen can be 
quickly put in the student's hands. 

The book contains many programming techniques illustrated 
by actual applications to physiological phenomena. For exam­
ple, Randall shows how to combine VIEW and WINDOW com­
mands to plot a typical Henderson-Hasselbach equation in 
which pH is expressed in terms of arterial partial pressure of 
carbon dioxide and arterial bicarbonate concentration. The 
VIEW command is used to select a portion of the monitor screen 
on which to display the plot, and the WINDOW command sets the 
plot scale. 

Randall takes considerable care to guide the reader through 
each component of a simulation. For example, he not only pro­
vides code for a complete plot subroutine, but he also thought­
fully suggests sources for adapting this and other subroutines to 
the reader's own work. In fact, one of the book's strong points is 
its provision of relevant and recent references following each 
chapter . 

Microcomputers and Models 
Randall's book focuses on the development of a satisfactory 
computer simulation as a two-part process: formulation of a 
mathematical model that accurately describes the physiological 
mechanism, and successful translation of the model to a com­
puter program. Simulation programmers are acutely aware of 
the problems involved in converting mathematical concepts to 
the discrete computational methods of the computer. While 
transfer from the precision of algebraic expression to the ap­
proximation of digital computations harnesses the brute-force 
ability of the computer to perform repetitive calculations, this 

. same iterative process can introduce serious computational 
errors and distortions. 

Randall is especially cautious about advising novice pro­
grammers of the traps to which they might fall prey. For exam­
ple, he is clearly aware of the trouble microcomputers have with 
truncating and rounding numbers, and he shows his readers how 
to minimize these problems. He also takes care to point out that 
simulations of continuous physiological processes can be ap­
proximated by solutions of mathematical iterations only at finite 
periods of time. When these values are plotted graphically on 
the CRT screen, he says, "The honest thing to do is to place a 
point indicating the value of the solution at each time position." 

continued 
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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 that offers to improve DOS, TopDOS is a marvel."' 
-lnfoWorld 
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He illustrates the method using the PSET command. 
A valid physiological model should fully reflect actual values 

that might be expected in a living system. Often, functional rela­
tionships are mathematically nonlinear and can be more diffi­
cult to reproduce as a simulation than as a simple linear solu­
tion. Randall considers various mathematical alternatives to 
approximating real physiological systems while showing .the 
reader his approach to optimizing the processing speed and ac­
curacy of the formulations. 

An Example of Model Development 
A nephron is the basic structure in the kid'n.ey that concentrates 
nitrogenous end products of protein digestion and eliminates 
these wastes as urine. Randall's model of the process of produc­
ing urine takes into account the biological mechanisms that 
allow molecules to selectively cross cell membranes, the regula­
tion of local osmotic pressure gradients, and the action of anti­
diuretic hormones on nephron-collecting duct permeability. His 
model also permits the student and teacher to manipulate such 
variables as blood plasma osmolarity, molecular filtration and 
transportation rates, and cell membrane permeability values. 

Randall's approach to this simulation is typical of the way he 
handles the task of describing various models he uses in his own 
teaching. He believes that clear conceptualization of the physio­
logical phenomenon leads to a precise mathematical statement 
of the model. He provides the reader with a broad view of the 
model, describing each important variable followed by consid­
eration of characteristic relationships between and among the 
variables as expressed in mathematical terms. 

A Valuable Sourcebook 
Microcomputer and Physiological Simulation is a valuable 
sourcebook of ideas and techniques forteachers who are willing 
to put some effort into writing their own simulation software. 
Although the book is directed toward quantitative physiology, 
teachers of any subject with mathematically describable phe­
nomena might benefit from it. I particularly like the author's 
writing style. Despite the very technical nature of the book, 
Randall expresses himself clearly, precisely, and in a personal 
way so that I almost felt as though I was getting a one-on-one 
tutorial. 

It may appear contradictory that the only substantive fault I 
find with the book is also one of its chief virtues. Randall's in­
tent is to help teachers who are new to programming and to sim­
ulations. In doing so, he does not provide full program listings 
but uses his book as a vehicle for demonstrating the process 
from concept through validated simulation. 

I recommend Microcomputers and Physiological Simulation 
to anyone seriously interested in learning about computer simu­
lation as a practical educational tool. 

Karl S. Wittman (8 Reid Place, Delmar, NY 12054) isa techni­
cal writer who covers the allied health and education fields as 
affected by computer technology. 

TEX for Scientific Documentation 
Reviewed by Alan Hoenig 

T he public domain typesetting program TEX is one of the 
more interesting pieces of software floating around. Given 

form by Donald Knuth of Stanford University, TEX is capable 
of far more versatility and virtuosity than just about any other 
typesetting system, whether driven by computers or operated by 
humans. 

Devotees of TEX in this country form a small but enthusiastic 
continued 
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More than two years ago, we introduced the leading low-cost (under $1000) 
CAD system, ProDesign II. It was priced at $299. Since that time. more than 
1000 enhancements have been added to the software, making ProDesign II the 
price performance leader in CAD. 

Now, Pro Design II has been renamed DesignCAD and packaged with more than 
$400 worth of supplementary software, including symbol libraries, file transfer 
utilities, and materials list programs. We added more than 1 00 enhancements to 
the software, making DesignCAD an extremely powerful CAD system at any 
price. 

We were at a loss, however, when it came time to set the price. We considered 
pricing DesignCAD at $999. We thought about reducing the price to a low 
$599. We talked to industry experts. We met with marketing consultants. We 
performed calculations on the finest spreadsheets money can buy. Then, in the 
great American tradition, we said .. Aw ... What the Heck I .. DesignCAD is priced 
at $2991 

New Features: _ 

• � Compatibility with most other CAD systems large and small ( DXF and IGES, 
lnplit and Output included at no extra charge). 

• � Compatibility with virtually all desktop publishing systems is included at no 
extra charge. 

• � Expanded Memory Support is now provided to utilize the full power of your 
PC/AT. 

• � Several new character fonts are now provided at no extra charge. 

• � More than 1 00 new drawing features are now provided at no extra charge. 

• � Symbol libraries with more than 500 symbols are included at no extra charge. 

• � A Bill of Materials utility is provided at no extra charge. 

• � DesignCAD provides complete support for the IBM System/2. 

Same Quality: 

• � DesignC@_ has all the features and capabilities of ProDesign 11- normally 
found only in CAD systems costing thousands of dollars. 

• � DesignCAD, like ProDesign II. has unparalleled ease of use. 

• � DesignCAD, I ike ProDesign 11, has unprecedented dot matrix print quality. 

• � DesignCAD supports more than 200 printers, 80 plotters, and virtually any 
mouse, digitizer, and display compatible with the IBM PC. 

Call or write for a FREE DEMO DISK: 
American Small Business Computers �

118 South Mill • Pryor, OK 74361 • 918/825-4844 �

•ProDesign II 1s now DesignCAD 
Circle 16 on Reader Service Card Still On/ 2 9 9 ! 
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