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Fruitful Connections. 
There are more people in more 

places making more accessories 
and peripherals for Apples than 
for any other personal computer 
in the world. 

Thanks to those people - 
in hundreds of independent 
companies - you can make the 
humblest 1978 Apple II turn tricks 
that are still on IBM's Wish List 
for 1984. 

But now we're coming out with 
our very own line of peripherals 
and accessories for Apples Personal 
Computers. 

For two very good reasons. 
First, compatibility. We've 

created a totally kluge -free family 
of products designed to take full 
advantage of all the advantages 
built into every Apple. 

Second, service and support. 

Now the same kindly dealer who 
keeps your Apple PC in the pink 
can do the same competent job 
for your Apple hard -disk and your 
Apple daisywheel printer. 

So if you're looking to expand 
the capabilities of your Apple II 
or III, remember: 

Now you can add Apples to 
Apples. 

Gutenberg would be proud. 
Old Faithful Silentype has now been joined by New Faithfuls, the 

Apple Dot Matrix Printer and the Apple Letter Quality Printer. 
So now, whatever your budget and your 

needs, you can hook your Apple to a printer 
that's specifically designed to take advan- 

tage of all the features built into your 
Apple. With no compromises. 

The 7x9 Apple Dot Matrix 

itiloNo. 

11111111111111 

Printer is redefining "correspondence 
quality" with exceptional legibility. 

With 144 x 160 dots per square inch, it can 
also create high resolution graphics. 

The Apple Letter Quality Printer, 
which gets the words out about 33% 
aster tIan other daisywheel printers 
in its price range, also offers graphics 
capabilities. See your authorized 

Apple dealer for more information and 
demonstrations. Because, unfortunately, all 

the news fit to print simply doesrit fit. 

A joy to behold. 
The new Apple Joystick II is 

the ultimate hand control device 
for the Apple II. 

Why is it such a joy to use? 
With two firing buttons, it's 

the first ambidextrous joystick - 
just as comfortable for lefties 
as righties. 

Of course, it gives you 360° 
cursor control (not just 8 -way like 
some game- oriented devices) and 
full X/Y coordinate control. 

And the Joystick II contains 
high -quality components and 
switches tested to over 1,000,000 
life cycles. 

Which makes it a thing of 
beauty. And a joystick forever. 

01981 Apple Computer Inc 



A storehouse of kno 
If you work with so much data 

or so many programs that you find 
yourself shuffling diskettes con- 
stantly, you should take a loo 
Apple's ProFile;M the person 
mass storage system for 
the Apple HI Personal 
Computer. 

This Winchester -based 
5- megabyte hard disk 
can handle as much data 
as 35 floppies. Even more 
important for some, it 
can access that data 
about 10 -times faster 
than a standard floppy 
drive. 

So now your Apple 
'limn handle jobs once 
reserved for computers 
costing thousands 
more. 
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Launching pad 
Good tidings for crunchers of 

numerous numbers: 
Apple now offers a numeric 

keypad that's electronically and 
aesthetically compatible 
with the Apple II 
Personal Computer. 
So you can enter 
numeric data 
faster than 
ever before. 

The Apple 
Numeric Key- 
pad II has 
a standard 
calculator - 
style layout. 
Appropriate, 

becau 
p.. 



How to buy a computer 
by the numbers. 

Introducing the Cromemco C -10 Per- 
sonal Computer. Only $1785, including 
software, and you get more profes- 
sional features and performance for the 
price than with any other personal 
computer on the market. We've got the 
numbers to prove it. 

The C -10 starts with a high- resolu- 
tion 12" CRT that displays 25 lines with 
a full 80 characters on each line. Inside 
is a high -speed Z -80A microprocessor 
and 64K bytes of on -board memory. 
Then there's a detached, easy -to -use 
keyboard and a 51/4" disk drive with an 
exceptionally large 390K capacity. 
That's the C -10, and you won't find 
another ready -to -use personal com- 
puter that offers you more. 

But hardware can't work alone. 
That's why every C -10 includes software 
-word processing, financial spread 
sheet, investment planning and BASIC. 
Hard -working, CP /M n -based software 

at meets your everyday needs. Soft - e that could cost over $1000 some- 

where else. FREE with the C -10. There's 
really nothing else to buy. 

But the C -10's numbers tell only 
part of the story. What they don't say 
is that Cromemco is already known 
for some of the most reliable 
business and scientific 
computers in the industry. 
And now for the first 
time, this technology 
is available in a 

personal computer. 
One last number. 

Call 800 538 -8157 x929 
for the name of your 
nearest Cromemco 
dealer, or to request 
literature. In California 
call 800 672 -3470 x929. Or write 
Cromemco, Inc., 280 Bernardo 
Avenue, P.O. Box 7400, Mountain 
View, CA 94039. In Europe, write 
Cromemco A /S, Vesterbrogade 1C, 
1620 Copenhagen, Denmark. 

CP /MR is a registered trademark of Digital Research, Inc. 
All Cromemco products are serviced by TRW. 

Cromemco 
Tomorrow's computers today 
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In This Issue 
Innovations in microprocessor and support chips are closing the gap be- 

tween the speed and power of minicomputers and that of micros. As Robert 
Tinney's cover illustrates, the scales are tipped in favor of the 16 -bit chips. 
"The National Semiconductor NS16000 Microprocessor Family" by Glenn 
Leedy introduces you to the NS16032 processor and its related chips. "Design 
Philosophy Behind Motorola's MC68000" by Thomas W. Starnes begins a 

multi -part study of the heart of machines such as the Lisa and the Radio Shack 
Model 16. In "Intel's 80186," Tony Zingale describes this new chip that com- 
bines the functions of the 8086 and several support chips in one device. "The 
CRT 9007 Video Processor and Controller" by Brian Cayton and Mort Herman 
discusses a sophisticated chip that greatly simplifies the design of smart ter- 
minals. Steve Levine looks at "Super Graphics Hardware from NEC." "The In- 
tel 8087 Numerics Processor Extension" by R. B. Simington describes the 
theory and use of this coprocessor chip to speed up numeric computations on 
8086/8088 -based computers. In the first BYTE West Coast report, Phil 
Lemmons brings us news of the way in which software houses are respond- 
ing to the new advances in hardware. Steve Ciarcia tells you how to "Build an 
RS -232C Breakout Box." Plus our regular features. 
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WE HAVE THE JUMP 
ON THE COMPETITION 

Kangaroo 

in QUALITY and PRICE! 
Kangaroo -the best disk at any price! 

CERTIFIED 100% ERROR FREE 

REINFORCED HUB RINGS 

ALL KANGAROO DISKS ARE 
PACKAGED IN A HARD LIBRARY CASE 

10 YEAR WARRANTY 

Try A Box Of 
Kangaroos On Us! 

We are so convinced Kangaroo is the best 
disk you can buy that we make this offer. Buy 
a box of Kangaroos, if for any reason you are 
not satisfied with the quality of Kangaroos, 
return them within 30 days for a full 
refund -no questions asked. 

EXCLUSIVE NORTH AMERICAN 
DISTRIBUTOR: 

Suggested List Price 
51/4 inch Single Sided/Double Density $29.95 
51/4 inch Double Sided/Double Density $39.95 

MICROCOMPUTER__._ 
BUSINESS - - -- - - - -- 
INDUSTRIES - - -- -- -- -- _ 

CORPORATION - -- -- -- 
ADMINISTRATIVE OFFICES: 1019 8TH STREET. GOLDEN 
TELEPHONE : (303)279 8438 

Circle 106 on inquiry card. 

ME MN Mai MI s --- -- 
COLORADO 80401 IU.S.A.1 

MX: 910-9340191 
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COMPILE A BIBLIOGRAPHY - 

AUTOMATICALLY. 

If you're a professional writer, we've 
just made your job easier. 

BIBLIOGRAPHY" compares cita- 
tions in a manuscript with the 
entries in your own card catalog 
and constructs a bibliography of 
all entries cited. 
Entries are added to the catalog 
using your text -editor. Each cata- 
log entry has a keyname (for exam- 
ple, author and year of publica- 
tion), followed by bibliographic 
information such as the author's 
name, the title and annotations. 
The entries can be of any length 
and format. 
When preparing the manuscript, 
just type in the keyname for each 
reference. BIBLIOGRAPHY con- 
structs a bibliography of all works 
cited - alphabetized or numbered, 
with annotations included or 
excluded. 
BIBLIOGRAPHY can handle ref- 
erences to meet the requirements 
of virtually any professional jour- 
nal, publisher or style manual. 
Price is$125. For more information, 
see your computer dealer or con- 
tact Digital Marketing. 
BIBLIOGRAPHY requires CP /M 
2.2, CP /M -86" or IBM PC DOS and 
a minimum of 48K RAM. It will 
work with most word processors 
including WordStar" Spellbinder" 
PeachText" and SuperWriter" 

SOFTWARE 
SOFTWARE 
DIGITALMARKETING 
DIGITAL /VlA?.KETING' 

DIGITAL MARKETING CORPORATION 

2070 CNFRiiv UNE WALNUT CRFEI( CAIiFORNiA 0/500 
(4, 5) 938.2840 1W. 17-1852 (D.GMKIG WNCr) 

Draw ,ou.n n.11.a Deowf c01.. Coqom.e co. 
ü011 ,12 Obi inmbt Co..., co.. 15, 950 2118! 

Trademarks 
Bibliography - ProTem Software: CP /M and CP /M- 
86 - Digital Research. Inc : WordStar - MicroPro 
International. Spellbinder - Lexisoft: PeachText - 

Peachtree Software, SuperWriter - Sorcim. 

PROTEM 
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Editorial 

The New Generation of 
Human -Engineered Software 

Gregg Williams, Senior Editor 

Apple's new Lisa epitomizes the state of the art in computer sophistication 
and ease of use. Its integrated software and mouse make this machine a har- 
binger of what's in store for microcomputers. These new advances mean 
serious business. 

Software companies, for one, appear to be staking their future on products 
that feature video windows, which allow various projects to appear on the 
video screen simultaneously, and the mouse, a hand -held box -shaped device 
that provides an alternative to the computer keyboard. Many new products 
announced in the past few months are incarnations of what has become known 
as integrated software. The microcomputing industry is at the threshold of a 
new trend in user -friendly, human-engineered software -a trend spurred by 
new technologies and rising product development costs. 

New technologies, particularly 16 -bit processors and inexpensive computer 
memory, make more sophisticated software possible. Increased sophistication, 
however, means higher development costs, which are inevitably passed on to 
the consumer. Manufacturers, however, see a solution in easy -to -use software. 
By making such software, they expect to reach a boarder market base; with 
more potential buyers, the price per unit remains generally affordable. 

Why Human -Engineered Software? 
This move toward easy -to -use software is the result of a chain of events and 

influences. We begin with the 16 -bit microprocessors, which have been around 
for several years. Their main contribution is that they have given the am- 
bitious programmer some elbow room. Eight -bit processors are inherently 
limited by their 64K -byte address space and this in turn imposes restrictions on 
a programmer's creativity. Granted, clever hardware design and programming 
can often get around this storage problem, but only up to a point. On the other 
hand, with 16 -bit (and larger) microprocessors capable of addressing millions 
of bytes of data, programmers have ample room in which to do their work. 

The second link in this chain of events is the decreasing cost of mass storage 
devices and, in particular, computer memory. Only within the last year has 
memory become inexpensive enough to be used without manufacturers worry- 
ing too much about how additional memory will increase the price of the unit. 
Now that larger memories are affordable and are becoming standard, software 
companies must decide how they'll use the extra memory to its maximum 
potential. This brings us to the third link in this chain, which involves a choice 
to be made by software developers: they can create either computationally 
more powerful programs or easier -to -use programs. Both options have their 
advantages, but most companies are going with the latter for one reason: they 
are courting the average person who is being introduced to computers and 
their many uses through advertisements on television and in the print media. 
These people are the new computer users. 

Why is this new computer user so important? First of all, the general 
public is just becoming aware of software and how it can make a 
computer work for them. Thinking that a lucrative software market is 

Circle 328 on Inquiry card. - 
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We've Got More Than A 
Fond Attachment For Your 

ATARI 
We've Got A Disk Drive For $488. 

Percom Data Corporation believes your Atari' home computer is more than just 
fun and games. We believe you should be able to get a single- density floppy -disk- 
system for your Atari 400 or 800 at a price that will take you into the future without 
knocking you into the next galaxy 
Percom Data has been manufacturing disk -drive systems and other accessories 
for personal computers since the mid -1970 s and is the industry standard to 
follow when it comes to data separation and system compatibility. 
The Percom Data AT -88 combines Percom Data quality and reliability at a price 
that is not a budget- buster 
The Percom Data AT -88 offers 88 Kbytes (formatted) in single- density with plug - 
in ease of attachment to your Atari. The AT -88 has integral power supply. 'no- 
patch" to Atari DOS and critical constant speed regulation. 
Take advantage of this low introductory price of S488 by calling Percom Data now 
to get more information, or the name of an authorized dealer nearby. Call toll -free 

1 -800- 527 -1222 

[IIJM IIATA9 
C O R P O R A T I O N 

Expanding Your Peripheral Vision 

'Atari 400 800 Is a trademark of ATARI INC, 

DRIVES NETWORKS SOFTWARE 
11220 Pagemill Road Dallas. Texas 75243 (2141340 7051 

1-800-527-1222 



Editorial 
beginning to open, each 
company understandably 
wants to get its foot in the 
door first with these new 
users. These companies are 
hoping that once people 
buy one of their packages, 
they are likely to consider 
them for their future soft- 
ware needs. 

The far more compelling 
reason for courting this new 
user via easy -to -use soft- 
ware is cost. As the com- 
plexity of software goes 
up, so do the costs 
associated with designing, 
programming, testing, and 
documenting it. To keep 
these added costs from 
increasing the product's 
price and decreasing its 
potential market, software 
houses have realized that 
they must expand their 
market. Programs using 
current software technol- 
ogy will sell to only those 
people who currently use microcomputers. If, on the 
other hand, software designers use this extra power to 
make programs that are both powerful and easy to use, 
they can expect to sell to the potentially huge market of 
"software- hungry" users, thus vastly increasing the 
market for their product. The extra production costs 
would (they hope) be spread over such a large group that 
the extra cost per program sold would rise only slightly. 

Prototype of Visicorp's Visi On integrated applications environ- 
ment. Note the multiple video windows and mouse. Since this 
photo was taken, Visicorp has changed to a two- button mouse. 

The Big Question 
The big question is "What makes software easy 

to usez" Microsoft and Visicorp are firmly committed 
to the mouse and the desktop- manager concept as the 

answer. Microsoft will in- 
corporate a mouse and win- 
dow- management system 
into advanced versions of 
its Multitool series of pack- 
ages (Multiplan is its first 
such package). Visicorp 
stole some of Apple's thun- 
der when it previewed Lisa - 
like features on the IBM 
Personal Computer at 
Comdex last fall with a 
package called Visi On (see 
photo). Visi On, which is 
billed as an "integrated ap- 
plications environment," 
has a two -button mouse 
and can support multiple 
tasks running in separate 
windows. Note that these 
software companies are 
putting great emphasis on a 
hardware device (the 
mouse) that will add be- 
tween $150 and $250 to the 
cost of some of their pro- 
ducts; this fact alone in- 
dicates the depth of these 

companies' commitment to the future. 
However, the real answer to the question posed in the 

previous paragraph is that nobody knows what will 
make software easy to use. Apple, Microsoft, and Visi- 
corp each has its own option. Other companies, of 
course, have other solutions (for an excellent discussion 
of some different plans, see Phil Lemmons' BYTE West 
Coast, "Hard Choices for Software Houses," on page 
242) . 

The air is already filled with claims and promises about 
the merits of each company's products, but nobody 
knows what makes software easy to use; the final answer 
will be in what the people buy. 

Ccompilers 

HOST 6809 
TARGET 

PDP I1/LSI I1 
TARGET 

8080/IZ801 
TARGET 

8088,8086 
TARGET 

FLEX/UNIFLEX 
0S-9 

$200.00 
".«. 

5350.00 """ 50000 50000 50000 

RT,11,RSX 11 
PDP-11 

500.00 200.00 ":::.. ' 

35°,00 
500.00 500.00 

e eol éóii 500.00 so0.00 
200 00 " 500-00 

PCDOS/CP/M86 
8088/8086 50000 50000 50000 

20000';"° ° 

FULLC 
UNIX* Ver. 7 COMPATABILITY 

NO ROYALTIES ON GENERATED CODE 

GENERATED CODE IS REENTRANT 

C AND ASSEMBLY SOURCE MAY BE 
INTER MIXED 

UPGRADES & SUPPORT FOR 1 YEAR 
C SOURCE AVAILABLE FOR $250000 

40 8-275 -1659 
TELECON SYSTEMS 

1155 Meridian Avenue, Suite 218 
San Jose, California 95125 

PCDOS is a trademark 0118M CORP. MSDOS is a trademark of MICROSOFT. UNIX is 
a trademark of Bell Labs. RT- I1 /RSX -II /PDP -11 is a trademark of Digital Equipment 
Corporation. FLEX /UNIFLEX is a trademark of Technical Systems consultants. CP /M 
& CP /M86 are trademarks of Digital Research. OS -9 is a trademark of Microtuare & 
Motorola. 

8 April 1963 © BYTE Publications Inc Circle 406 on Inquiry card. 



TOUGH TO OUTGROW 
It's no surprise so many businesses today are using our 
CompuStar multi -user microcomputer. All sorts of 
businesses, those at the top and those on the way. know 
that only CompuStar can give them the big system 
performance they ll need as they grow. And they know 
that only CompuStar can deliver that performance at a 
fraction of the cost of most other systems. 

CompuStar solves the small business computer 
dilemma. Its ideal for those first time business users who 
need only single -user capability. But it's also perfect 
when those small businesses grow into large 
corporations. That's because CompuStar is truly 
expandable ... all the way up to 255 workstations. each 
with its own processor and internal computer memory . 
And that means fast. fast response, even when many 
users are on -line at the same time. 

Whether you're a small business with big plans or a big 
business with an eye for economy. CompuStar has the 
performance and versatility that s tough to outgrow... the 
price performance ratio that's impossible to beat! 

Circle 215 on inquiry card. 

STANDARD FEATURES 

350Kì 750K 1.5 MB workstation disk capacities 
64K RAM and twin processors in each workstation 
An easy -to -read 12 -inch non -glare screen 
Operator convenience features numeric keypad and 
visual text highlighting 
Microsoft' Basic 
CP'M t operating software 
Truly multi -user and multi -processor 

STORAGE OPTIONS 
10 MB compact. low -cost and tabletop 
96 MB -80 fixed and 16 removable megabytes 
144 MB reliable, rugged Winchester storage 

CompuStar' is built and backed by the company that's 
been in the microcomputer business as long as 
microcomputers have been in business. Would you trust 
your business to anything less? CompuStar: Tough to 
beat. Tough to outgrow! 

I IMII111 

INTRTEC 
DATA 
sysIEMs. 

CORPORATE HEADQUARTERS 2300 BROAD RIVER ROAD COLUMBIA SOUTH CAROLINA 29210 18031 798 9'JJ rtin 6'u btib[ 1' 5 



Micropro's 
NFOSTAIii 

$2791 

Microstu 
CROSSTAL 

$ 119 

ASHTON TATE 
dBASE II $529.00 
BOTTOM LINE STRATEGIST 279.00 

C. ITOH 
PROWRITER PARALLEL $489.00 
PROWRITER SERIAL 639.00 
F -10 55 1799.00 
F -10 PARALLEL 1399.00 
F -10 SERIAL 1449.00 
GRAPPLER INTERFACE 140.50 
PROWRITER II 789.00 
TRACTOR FOR F10 229.00 

CALIFORNIA COMPUTER SYSTEMS 
ASYNCHRONOUS INTERFACE .. $129.00 
SYNCHRONOUS INTERFACE 149.00 
CALENDAR CLOCK 105.00 
RS232 INTERFACE 124.00 
PROGRAMMABLE TIMER (FOR APPLE) 99.00 

COMSHARE TARGET MARKETING 
PLANNER CALC $79.00 
TARGET FINANCIAL MODELING 249.00 

CONTINENTAL SOFTWARE 
HOME ACCOUNTANT FOR APPLE $69.00 
HOME ACCOUNTANT FOR IBM 129.00 

DICTRONICS, INC. 
RANDOM HS. ELE. THESAURUS. $129.00 
PROOF READER 50.00 

EAGLE 
MONEY DECISIONS $119.00 

FORCE II 
MATH* $99.00 

FOX & GELLER 
dUTIL $68.00 
OUICKSCREEN FOR dBASE II 129.00 
OUICKCODE FOR dBASE II 249.00 

INTEGRAL DATA SYSTEMS 
IDS MICROPRISM 480 PRINTER. $599.00 
IDS PRISM 132 PRINTER 1299.00 
IDS PRISM 80 PRINTER 999.00 

INTERACTIVE STRUCTURES 
PKASSO 135.00 

INNOVATIVE SOFTWARE, INC. 
TIM III $369.00 
GRAPHMAGIC 69.00 
MATHEMAGIC 79.00 

INFORMATION UNLIMITED SYSTEMS 
EASYFILER $349.00 
EASYSPELLER 159.00 
EASYWRITER II 279.00 

MAXELL 
FD -1 or FH -1 -32 8 SINGLE SIDED $41.50 
FD-2 8" DOUBLE SIDED 48.95 
MD -1 or MH -1 51/4" SINGLE SIDED 31.25 
MD -2 or MH -2 51/4" DOUBLE SIDED . 47.10 

MICROPRO 
CALCSTAR $99.00 
DATASTAR 194.00 
DATASTAR 165.00 
MAILMERGE 149.00 
SPELLSTAR 174.00 
SUPERSORTI 174.00 
SUPERSORT II 174.00 
WORDSTAR 279.00 
WORDSTAR /MAILMERGE 369.00 
WORDSTAR TRAINING GUIDE 11.25 

MICROSOFT 
128K RAM FOR IBM PC $599.00 
ALDS 105.00 
BASIC 80 COMPILER 299.00 
BASIC 80 INTERPRETER 279.00 
BASIC COMPILER FOR APPLE II .. 315.00 
128K RAMCARD 599.00 
192K RAMCARD 699.00 
256K RAMCARD 799.00 
64K RAMCARD 399.00 
64K RAMCHIPS 175.00 
TIME MANAGER 119.00 
TYPING TUTOR 23.00 
MICROSOFT 280 PREMIUM PACK 619.75 
MICROSOFT Z80 SOFTCARD 279.00 
muLISP / muSTAR 169.00 
MULTIPLAN 219.00 
muSIMP /muMATH 199.00 
TASC APPLESOFT COMPILER 149.00 

NORTH AMERICAN BUSINESS SYSTEMS 
THE ANSWER $249.00 

NEC 
NEC 3550 LOP $2149.00 

OASIS 
WORDPLUS $149.00 

PEACHTREE 
ACCOUNTS PAYABLE $375.00 
ACCOUNTS RECEIVABLE 375.00 
GENERAL LEDGER 375.00 
INVENTORY 375.00 
PAYROLL 187.50 
SALES INVOICING 375.00 

PERFECT SOFTWARE 
PERFECT CALC $139.00 
PERFECT FILER 279.00 
PERFECT SPELLER 139.00 
PERFECT WRITER 239.00 

OUADRAM 
128K MEMORY EXPANSION.... $380.00 
192K MEMORY EXPANSION 475.00 
64K MEMORY EXPANSION 280.00 
64K MEMORY UPGRADE 129.00 
DUAL PORT EXPANSION KIT 49.00 
MICROFAZERS ALL MODELS CALL! 
MICROFAZER POWER SUPPLY ....17.00 
OUADBOARD 64K 499.00 
OUADBOARD 128K 649.00 
OUADBOARD 192K 749.00 
OUADBOARD 256K 829.00 

MICROHOUSE 

CALL TOLL FREE 
18005239511 
IN PENNSYLVANIA 
1215.8688219 

RANA 
CONTROLLER FOR ELITE I $99.00 
RANA ELITE I 379.00 
RANA ELITE II 559.00 
RANA ELITE III 729.00 

SMITH -CORONA 
SMITH -CORONA TP -1 $599.00 

SORCIM 
PASCAL M $131.25 
SUPERCALC BY SORCIM 209.00 
SPELLGUARD 189.00 

SUPERSOFT 
ADA $269.00 
DIAGNOSTICS I 65.50 
DIAGNOSTICS II 84.00 
DISK DOCTOR BY SUPERSOFT 84.00 
FORTRAN 279.00 
PESONAL DATABASE 99.00 
SCRATCHPAD 259.00 
STACKWORKS FORTH 149.00 
STATSGRAPHS 169.00 
C COMPILER 175.00 
SSS FORTRAN IV 218.75 
SUPER M LIST 65.00 
TERM I 131.00 
TERM II 150.00 
TEXT FORMATTING 75.00 
UTILITIES I . UTILITIES II 52.50 

SORENTO VALLEY ASSOCIATES 
8" FLOPPY SYSTEM (1 MEG) .. $1995.00 
8" FLOPPY SYSTEM (2 MEG).... 2599.00 
10 MEG WINC. FOR APPLE 3399.00 
128K RAM BOARD 649.00 
192K RAM BOARD 845.00 
256K RAM BOARD 949.00 

T /MAKER COMPANY 
T/ MAKER III $249.00 

VIDEX 
ENHANCER II $119.00 
VIDEX KEYBOARD ENHANCER ... 105.00 
VIDEX VIDEOTERM FOR APPLE II. 299.00 

VISICORP 
DESKTOP PLAN APPLE II $184.00 
DESKTOP PLAN IBM 228.00 
VISICALC 184.00 
VISICALC ADVANCED VERSION 339.00 
VISICALC BUSINESS FORECASTING 89.00 
VISIDEX 184.00 
VISIFILE APPLE II 184.00 
VISIFILE IBM 228.00 
VISILINK 184.00 
VISIPACK 619.00 
VISIPLOT FOR APPLE 159.00 
VISISCHEDULE 228.00 
VISITERM 80.00 
VISITREND /VISIPLOT 228.00 



We want you to know... 
MICROHOUSE, ecause we don't Just answer phones, we 
answer questions. 
We want you to know... 
MICROHOUSE continues to feature great prices and quality 
softwares and hardware. 
We want you to know... 
MICROHOUSE introduces new products: 
THE ANSWER NORTH AMERICAN BUSINESS SYSTEMS, INC. 
Now you can truly have Information at the touch of a button from the world's first self - 
teaching database system. THE ANSWER uses "electronic cards" or computerized ver- 
sions of Index cards. These cards hold all your pertinent Information In the sequence 
you want It. With THE ANSWER's report generation feature, you can also do mailings, 
business reports, math, and high level searching. 
LIST PRICE: $295.00 MICROHOUSE PRICE $249.00 
FAST GRAPHS INNOVATIVE SOFTWARE 
FAST GRAPHS Is a complete graphics and plotting program designed for the IBM -PC 
with a color or high resolution black and white monitor. Completely menu driven, FAST 
GRAPHS automatically scales axes, titles, and creates graph legends; using manual 
data Input or direct data Input from Visicalc, or most other spread sheet and database 
programs. Special draw mode with painting and erasing feature allows you to creatively 
edit your graphs and charts. 
List Price: $295.00 MICROHOUSE PRICE: $189.00 

CALSTAR CALIFORNIA COMPUTER SYSTEMS, INC. 
CALSTAR Is a brand new, expandable, single board computer system which Is Ideally 
suited to business applications. It combines high priced benefits at a cost any business 
can afford. Calstar offers 2 -8" double sided- double density disc drives (2 meg capacity!). 
Software included In every CALSTAR: CP /M, PERFECT WRITER, PERFECT SPELLER, PERFECT 
CALC, and PERFECT FILER. CALL MICROHOUSE FOR DETAILS! 
List Price: $2995.00 MICROHOUSE PRICE: $2695.00 
PRINTMASTER F -10 C. ITOH 
The PRINTMASTER is built on an aluminum base and uses high quality metal parts for 
reliability and dependability. It streams along at 55 LOcps (letter quality characters per 
second) with all the qualities of a STARWRITER. MICROHOUSE is an authorized C. ITOH re- 
pair center. 

MICROHOUSE PRICE: $1749.00 

We want you to know... 
MICROHOUSE has a 24 hour computerized order system 
called MICROLINE which enables you to access specific pro- 
duct information and place an order if you wish. MICROLINE 
can be reached at 1- 215 -868 -1230 

P.O. BOX 499/1444 LINDEN ST., DEPT. 201.. BETHLEHEM, PA 18016 
IBM IS A REGISTERED TRADEMARK OF INTERNATIONAL BUSINESS MACHINES. CP /M IS A REGISTERED TRADEMARK OF DIGITAL RE- 
SEARCH, INC., APPLE IS A REGISTERED TRADEMARK OF APPLE COMPUTERS, INC., PERFECT WRITER, PERFECT SPELLER, PERFECT CALC 
ARE TRADEMARKS OF PERFECT SOFTWARE, INC. THE ANSWER IS A TRADEMARK OF NORTH AMERICAN BUSINESS SYSTEMS. FAST 
GRAPH IS A TRADEMARK OF INNOVATIVE SOFTWARE MARKETING, INC. CROSSTALK IS A TRADEMARK OF MICROSTUFF. INFOSTAR IS A 
TRADEMARK OF MICROPRO. PRICES, SPECIFICATIONS AND AVAILIBILITY SUBJECT TO CHANGE WITHOUT NOTICE. NOT ALL PROGRAMS 
AVAILABLE IN ALL FORMATS PLEASE CALL FOR ADDITIONAL PRODUCT INFORMATION. DEALER INQUIRIES WELCOME. 

WE WANT YOU TO KNOW... 

MICROHOUSE 
Circle 282 on Inquiry card. Your Micro -computer People 



New Chips for 
Dynamic Memory Fans 

I enjoyed Rob Belics's excellent article, 
"Practical Dynamic Memory System 
Design" (December 1982 BYTE, page 
372). Your readers may like to know 
about two newer chips that have made 
dynamic memory much easier to use: the 
4164 and the 6883. 

The 64K- by 1 -bit 4164 costs about the 
same per bit as the 16K- by 1 -bit 4116 but 
requires only a single +5 -V supply and 
uses less power and board space. The 
single power supply feature eliminates the 
need, in most systems, for an expensive 
three -voltage power supply and the 
chance that chips might be fried by ap- 
plication of supply voltages in the wrong 
order. The smaller memory cells make the 
4164 more sensitive to alpha- radiation- 
induced random bit changes, but this hap- 
pens infrequently enough that it is not 
much of a problem for most applications. 

The Motorola 6883 synchronous ad- 
dress multiplexer makes interfacing 
dynamic memory to the 6809 micropro- 
cessor almost as easy as hooking up static 
memory. It handles all CAS and RAS 
timing, address multiplexing, and 
memory refresh. It can also interface the 
6809 to Motorola's 6847 video display 
generator (as in the Radio Shack Color 
Computer) and provides all system timing 
so that dynamic memory refresh and 
display refresh are transparent. 

Both the 4164 and the 6883 are well 
worth knowing about for anyone in- 
terested in dynamic -memory system 
design. 

David Nye 
209 West Lowe's Creek Rd. 
Eau Claire, WI 54701 

Turning on the 4116 

I feel I must point out an important 
omission from Rob Belics's article "Prac- 
tical Dynamic -Memory System Design" in 

regard to power supplies for the 4116 
DRAM (dynamic random- access read/ 
write memory) chip. Mr. Belics briefly 
describes these as "three separate power - 
supply voltages that must first be applied 
in a certain order." I searched the article 
carefully, and Mr. Belics never tells us in 
what order these supplies must be turned 
on and off. 
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In the April 1981 "Ask Byte" column 
(page 328), Steve Ciarcia states, 'The 
most important thing to remember when 
designing any computer that uses 4116s is 
that the power -supply voltages must be 
turned on and off in sequence. To keep 
from blowing the 4116 on power -up, the 
-5 -V supply must be turned on before 
the +5 -V and +12 -V supplies. On 
power -down, the -5 and +12 are re- 
moved.... the sequence can be ac- 
complished through the time constants of 
the power supply itself...." 

Charles Reeves Jr., Physicist 
Nuclear Division 
Union Carbide 
270 Park Ave. 
New York, NY 10017 

Multidos Update 

Once again, the work of a software 
developer has outstripped the publishing 
process and an update is needed to my 
review "Multidos: A New TRS -80 Disk 
Operating System" (December 1982 
BYTE, page 392). 

The price of Multidos has increased 
from $79.95 to $99.95. There is also a 
new, $39.95 version called ZDOS; 
although not as full- featured as Multidos, 
it provides double- density support and 
SUPERBASIC (write to Cosmopolitan 
Electronics, 5700 Plymouth Rd., Ann Ar- 
bor, MI 48105, for full details). The addi- 
tional $20 charge for Multidos buys you a 

disk sector and file editor or ZAP utility, a 

disk -drive timer utility, a tape -to -disk 
conversion utility, and a RAM (random - 
access read /write memory) test utility. 
The DOS part of Multidos version 1.6 
now includes two -sided drive support, a 

PATCH command, a RESTOR command 
to recover a file deleted with the KILL 
command, a CAT (catalog) command 
that reads the directory of almost any 
Model I or III disk, and many additional 
options for the original commands. 

Multidos is now claimed to support 
disk I/O (input /output) at 4.7 MHz, if 

you have a clock speedup that allows this. 
SUPERBASIC, the disk BASIC that 

comes with Multidos, has added com- 
mands to remove REM statements; pack 
BASIC program lines together while pre- 
serving program logic; and save the current 
BASIC program in memory while work- 
ing on another program, then return to 

the original program (or append it to the 
new one). 

Vernon Hester, the author of Multidos, 
has released one newsletter so far and 
promises to publish patches in 1983 that 
will enable some popular software to run 
under Multidos. 

Let me close by saying that I have found 
Multidos to stand up very well to over a 
year's use; it is fast and and reliable and 
provides a very flexible BASIC develop- 
ment environment. 

Rowland Archer Jr. 
5420 Loyal Place 
Durham, NC 27713 

MDBS Takes Issue 
with User's Column 

In the December 1982 BYTE "User's 
Column" (page 222), Jerry Pournelle notes 
that Micro Data Base Systems Inc. is 
working on enhancing the BDS Compiler. 
This new C compiler, called C', has been 
available for several months. Perhaps its 
most notable traits are its production of 
extremely compact object code and its 
relatively fast execution and compilation. 

I would like to correct several misim- 
pressions conveyed in Dr. Pournelle's col- 
umn. First, Micro Data Base Systems Inc. 
is not a "bunch of Purdue University peo- 
ple." The company's management and - 
staff of over 100 persons are not 
employees of Purdue University. While a 
number of our employees hold bachelors, 
masters, and doctorate degrees from Pur- 
due, many others received training at 
other equally fine institutions. 

A second error pertains to our database 
management product, MDBS. Dr. Pour - 
nelle states that "MDBS and the 
CODASYL database systems are hierar- 
chical in structure." This is incorrect. 
Systems based on the CODASYL ap- 
proach are not at all limited to hierarchi- 
cal architectures. Indeed, the flexibility 
provided by CODASYL- network struc- 
tures was a major advance over hierarchi- 
cal systems. Furthermore, MDBS should 
not be confused with either CODASYL- 
network systems or hierarchical systems. 
MDBS is a post -relational system of the 
extended -network variety, which means 
that it overcomes many limitations of the 
old -time hierarchical, relational, and 
CODASYL- network approaches to data- 
base management. 

Circle 407 on Inquiry card. - 



Bored Waiting? 
Here's The Board You've 

Been Waiting For. 

A hard disk and cartridge ta e 
controller together on one 
board? Magic? Not really. It's 
Teletek's HD /CTC. The hard disk 
and cartridge tape drive control- 
ler provide the support necessary 
to interface both rigid -disk 
drives and a cartridge tape deck 
to the S -100 bus. 
A Z -80A CPU (optionally Z -80B) 
providing intelligent control of 
the rigid -disk and cartridge 
tape drives. 
Support of 5'/4" rigid -disk 
drives with transfer rates of 

I -- 
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5 megabits per second. Minor 
changes of the on -board com- 
ponents allow the support of 
other drive types /sizes and 
transfer rates up to 15 megabits 
per second. (Interface to disk 
drive is defined by software/ 
firmware on- board.) 
Controller communications 
with the host processor via 2K 
FIFO at any speed desirable 
(limited only by RAM access 
time) for a data block transfer. 
Thus the controller does not 

constrain the host processor in 
any manner. 
Two 28 -pin sockets allowing 
the use of up to 16K bytes of 
on -board EPROM and up to 8K 
bytes of on -board RAM. 
Individual software reset 
capability. 
Conforms to the proposed 
IEEE -6% S -100 standard. 
Controller can accommodate 
two rigid -disk drives and one 
cartridge tape drive. Expansion 
is made possible with an 
external card. 

Teletek's HD /CTC Offers A Hard Disk 
Controller, Plus Cartridge Tape Controller, 

All On One Board. 

TELETEK 
9767F Business Park Drive Sacramento, CA 95827 (916) 361 -1777 Telex #4991834 Answer back -Teletek 
c. Teletek 1983 



UNIX, 
with change. 

Video Displays and 

Letters 
It should also be pointed out that, 

unlike MDBS, the many microcomputer 
file handlers that are very loosely referred 
to as relational databases have little in 
common with usual, long -established no- 
tions of what constitutes database man- 
agement. These file handlers do not even 
begin to approach systems such as IBM's 
SQL /DS, the de facto standard for rela- 
tional systems. The limitations of file 
management are not overcome merely by 
referring to files as databases. 

With respect to MDBS documentation, 
it must be noted that "A Primer on Data 
Base Management Systems" by Dr. Clyde 
Holsapple, cited in the article, is not a 
component of the MDBS reference 
manual. It is a separate tutorial that is 

routinely and quite successfully used in in- 
troductory university courses on database 
management systems at the undergrad- 
uate level. We have distributed thousands 
of copies of the primer in the last few 
years, and the feedback has been over- 
whelmingly favorable. 

Gary J. Koehler, Ph.D. 
President and Chief Executive Officer 
Micro Data Base Systems Inc. 
POB 248 
Lafayette, IN 47902 

Idris is a trademark of Whitesmiths, Ltd. / UNIX is a trademark of Bell Laboratories. 

Put off by the UNIX price tag and licensing restrictions? If you are, 
take a closer look at Idris. 

Idris gives you all the power of UNIX at a fraction of the cost - 
and they're highly compatible -even pin- for -pin in some cases. 
Upfront expenses are much lower, you only pay for the parts you 
ship, and the end -user licenses can be transferable. 

What's more, we wrote Idris ourselves -from the ground up- 
so you'll have fewer licensing hassles. We wrote it almost entirely 
in C, for maximum portability across a wide range of processors. 
And we kept it small. 

Idris can run comfortably where UNIX can't even fit: On an 
MC68000 with no memory management hardware, for example. 
On a bank- switched 8080 or Z80. Or on any LSI -11 or PDP -11 with 
memory management. A very big Idris plus. 

Find out how you can put Idris to work in your favorite con- 
figuration today. Write Whitesmiths, Ltd., 97 Lowell Road, Concord, 
MA 01742. Or call (617) 369 -8499, TLX 951708 SOFTWARE CNCM. 

With Idris, you pocket the change. 

Whitesmiths, Ltd. 
Crafting SoftwareTools for your Trade. 

I)otrnbutors Australia, Fawnray Ply. Ltd. P.O.B. 224 Hurstville NSW 2220 (612) 570 -6100 
Japan, Advanced Data Controls, Corp., Chiyoda -ku, Tokyo (03) 263 -0383 
United Kingdom, Real Time Systems, Newcastle upon Tyne 0632 733131 
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Elimination of Health Risks 

The letter in the December 1982 BYTE 
from John C. Villforth of the U.S. Bureau 
of Radiological Health attempted to 
reassure VDT (video display terminal) 
users that these machines do not emit 
harmful levels of radiation. In reality, 
there are very good reasons for suspecting 
that the current generation of cathode -ray 
tube VDTs are hazardous and are causing 
cataracts and other diseases. Fortunately, 
however, VDTs can be built by several 
other methods that reduce or eliminate 
radiation emissions. 

In cathode -ray tubes (CRTs), a high- 
speed beam of electrons is abruptly 
decelerated as it slams into the face of the 
tube. It is a basic fact of physics that this 
process produces x -rays and microwave 
and ultraviolet radiation. Mr. Villforth 
writes that the government has done 
studies showing that CRT x -ray emissions 
under "normal" conditions are not "signi- 
ficantly above the natural background 
radiation to which we are all exposed." 
Just exactly what does this mean? Why 

Circle 405 on Inquiry card. -. 



FIRST 
FROM 

TECMAR 

NEW 
REMOVABLE 
CARTRIDGE 

WINCHESTER 

Write for new Tecmar Information Kit 

TECMAR 
Personal Computer Products Division 

23600 Mercantile Road 
Cleveland. Ohio 44122 

Phone 216 -464 -7410 Telex 241735 

complete with 
controller & cartndg« 

This is the breakthrough in 
storage that IBM PC people 
have been waiting for, as 
Tecmar engineering keeps 
you moving ahead. 

the new SyQuest 
5 Megabyte removable 
cartridge Winchester disk 
drive 
complete, easily installed 
in IBM PC or available in 
IBM -compatible Tecmar 
expansion chassis 
new Tecmar superspeed 
controller 
Tecmar disk sharing for up to 
4 IBM PCs 
your best solution for mass 
storage, and the most 
sensible back -up system 
available. 

We believe this is the future 
in storage because we have 
proved its reliability and 
its advantages. The new 
removable cartridge gives 
you unlimited memory at a 
lower price tag than the basic 
Winchester at comparable 
speed. 

51795 
complete wit' 
controller & cartridge 

AVAILABLE NOW AT YOUR TECMAR DEALER 

TECMAR COMPATIBILITY, VERSATILITY, 
RELIABILITY, AFFORDABILITY, 
RESPONDABILITY 
The first and only complete line of fully 
compatible expansion options for IBM 
PCs, including every type of disk drive 

NEW SHARED WINCHESTER PC -MATE 
Our new GT subsystem upgrade_ 
original with 3 times faster speed, snaring 
for up to 4 IBM PCs . Controller Board 
available for upgrade on trade -in. 

PC-MATE FLOPPY 
Controller Board will handle 5'I.:" and E. 
disks Winchesters can be installed in ou' 
floppy subsystem cabinet 



Letters, 

doesn't he tell us some actual measure- 
ments, in millirads per hour at a point 1 

foot from the screen, so we can make up 
our own minds about just how dangerous 
they are? 

Radiation emissions from CRTs may in- 
deed be low, but it does not follow that 
they are not hazardous. With radiation, 
there is no threshold -all exposures, no 
matter how low, carry with them some 
additional risk of cancer and leukemia, 
genetic damage, and depressed function- 

ing of the body's immunological system. 
Radiation to the eye in particular in- 
creases the likelihood of cataracts and eye 
damage. Furthermore, the x -rays, micro- 
waves, and ultraviolet radiation may act 
together, in synergy, to do many times 
more damage than each by itself. 

It is fundamentally unscientific to assert 
that measurements of radiation emitted 
from CRTs show that this radiation is 

safe. The only real way to tell is to 
analyze carefully controlled, long -term 

1!i e,V f' liLliga l4net 
GREAT INNOVATORS 

C 

In Italy in the 15th century Leonardo Da Vinci was a multi- 
talented genuis. Leonardo 5 ideas and designs were endless. 
Re was always creating new devices to solve the world s 

problems. Pictured here are many studies for military arms 
and armor and battlements. 

Today Vista Is developing many high technology computer 
peripherals for use with IBM" and Apple Computers. The 
final evolutionary stage in Apple disk storage. Quartet of- 
fers you the capacity of 4 Apple Disk Drives in the volume of 
one. Quartet's low profile styling has been developed to 
blend in with the profile and style of your Apple 11 Computer. 

Quartet uses 2 Double Sided Thinline disk drives to give you 
over 64014 of storage. With the Included Quartet Controller 

e. your Computer can handle much larger tasks 

than before. When using protected software the Quart 
operates Just like 2 Apple Disk Drives, and will operate WI 
ALL Apple compatible software. 

The Quartet system is the COMPLETE. one -stop solution 
your storage requirements on the Apple or Apple Compa 
ble Computer. No Other two-drive package offers as mu 
value at any price. And the Quartet offers all this with 
price comparable to single drive, single sided systems. 
reatares: Thinllne Drives for low 
profile 2 Double Sided Drives 
for 04014 Storage Quartet Con 
troller for Single /Double Sided 
Operation Emulates Apple Disk 
It under a single sided mode 

is W Runs All Apple Software 
Double Sided. 40 track Patch 
(tram for DOS. Cr /f4. fk Pas- 

roll Vista 120 Day Warranty 
ntact Your Local Vista Dealer or Call our Vista Hotline 

su.,....y., hoes 

COMPUTER 
COMPANY. IN 

1317 East Winger / Santa Ana, CA 92705' 
17141953 -0523 / (8001854 -8017 

Dlstdbators 
twwww, mom'. 

Sa. . r.,.,...., r....._.,. . r 
nM..s., a.u. 
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epidemiological studies of the rates of 
cataracts and radiation-caused diseases in 
people using CRTs versus the rates of 
these diseases in people not using CRTs. 
These studies should be started im- 
mediately (because cataracts and cancer 
can take many years to become manifest), 
and they should be carried out by truly in- 
dependent scientists. The federal cover - 
ups of the cancers among GIs and 
residents of Utah and Nevada caused by 
fallout from atomic -bomb tests show 
clearly that no federal agency -including 
the Bureau of Radiological Health -can 
be trusted to tell us the truth about radia- 
tion. 

Fortunately, video display terminals 
can be built in a manner that eliminates 
radiation exposure. Liquid- crystal or 
light- emitting -diode displays emit no 
radiation. Another method is to have the 
operator look through glass at the image 
from a CRT reflected from a mirror. IBM 
already makes such terminals. Even the 
use of a lead -glass shield over the CRT 
screen should make a big difference. 

Those of us who must use the ordinary 
computer CRTs can do several things to 
minimize the radiation risk. First, don't sit 
too close to the thing. (Radiation levels 
decrease with the square of the distance 
from the screen.) Second, turn the 
brightness (the voltage through which the 
electron beam is accelerated) down as low 
as you can without decreasing readability. 
Careful adjustment of room lighting to 
eliminate screen glare will enable the 
brightness to be turned down even lower, 
as does the highly visible amber screen, 
which is mandated by law in several Euro- 
pean countries. And third, do investigate 
products such as lead -glass shields, which 
are claimed to have radiation shielding 
capabilities. 

I'm not arguing for a risk -free society. I 

only point out that in this case we're tak- 
ing a risk -one that may turn out to be 
quite severe -for no corresponding 
benefit. Radiation -free VDTs can easily be 
built to emit no radiation. But it's up to 
us, the computer users, to demand that 
such machines be built. No market, no 
product. 

For those interested in further informa- 
tion, I strongly recommend the book Ra- 
diation and Human Health by John W. 
Gofman, M.D. and Ph.D., and one of the 
world's foremost authorities on the health 
dangers caused by ionizing radiation 
(Sierra Club Books, 1981). Another ex- 
cellent book, which focuses in particular 
on microwaves, is The Zapping of Ameri- 
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It's an ad for NEC's APC'" 
Advanced Personal Computer. 
A solutions- oriented system that 
solves business problems in the 
simplest, most cost -effective way. 
The APC supports both CP /M -86'" 
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Send me more information on the BE0483.1 

I 
I 

Advanced Personal Computer. 

Address 

City, State, Zip 

Telephone 

I 
I 

NEC I 
NEC Information Systems, Inc. I 
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I PRINTER 
OPTiMIZER 

(oerimizer 

Why buy a mere " spooler" when you 
can have THE PRINTER OPTIMIZER? 

* 64k to 256k spooling buffer 
* adapts different brands - can 

mix Serial and Parallel 
* character conversion: 1 to 1, 

1 to many, many to 1, ignore 
* pushbutton automated access to 

your printer's various type 
styles and printing modes 

* several ways to PAUSE printing 
* access any character, graphic 

design or printer "trick" from 
any program at any time 

* special features for use as 
a MODEM buffer 

The cost effective alternative. 
Converts IBM, Adler /Royal, Olympia 
and other Electronic Typewriters 
into letter quality printers. 

* 2K memory buffer 
* access all typewriter characters 

and automated features 
* Serial or Parallel versions 
* Many proprietary features and 

commands insure compatibility 
with your system and software 

* Typesetting capability! 

PETE 
Pein 

Super low cost adaptor for new 
inexpensive portable Electronic 
Typewriters can yield typewriter 
and letter quality printer com- 
bination for around $500 total! 

pertect tor "persona! use 
* easy "plug -in" Parallel 

connection to most computers 
* compatible with popular word 

processing programs 

APPLIED 
CREATIVE 

TECHNOLOGY 
INC. 

2723 Avenue E East, Suite 717 
Arlington, Texas 76011 
(817)- 261 -6905 
[800)- 433 -5373 
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Letters, 

ca by Paul Brodeur (W. W. Norton and 
Company, 1977). 

Edward M. Gogol 
407 South Dearborn, Suite 930 
Chicago, IL 60605 

Open Correspondence 
on JRT Pascal 

At our local users group meeting of 
December 16, 1982, a show of hands was 
called on the subject of JRT Systems' 
$29.95 Pascal offering. 

Of the 12 people present who had 
ordered JRT Pascal, only 3 had actually 
received the product, yet 11 had already 
had their checks processed and returned. I 

myself have been waiting for more than 
four months. My check was processed 
over three months ago. I have called the 
factory twice; once I was put on hold for 
15 minutes, the second time I was told 
that my product had been shipped three 
weeks prior and that I should wait 
another week. At the end of an additional 
two -week wait, I wrote the factory, and 
three weeks later wrote again. I received 
my third direct -mail offering for JRT 
Pascal two weeks ago, and again I wrote 
the company to ask that they ship my pro- 
duct immediately. Because so many other 
people share my experience with JRT 
Systems, I urge you to suspend the firm's 
advertising privileges until it can show 
proof that it has caught up with all back 
orders. 

Scott Rainey 
POB 6530 
Portland, OR 97228 

We are having delays in the shipping of 
JRT Pascal to our customers. I have 
received a number of letters from custom- 
ers who are very concerned about this. 
Similar letters have been sent to the 
editors of the magazines in which JRT 
Systems advertises. 

It has always been our policy to im- 
mediately cancel any order on request or 
make an immediate refund if payment has 
been processed and shipment not yet 
made. 

As of today we have shipped 10,000 
Pascals and have 7000 orders on backlog. 
About 6000 of those are less than six 

weeks old. A six- to eight -week shipping 
delay is not unprecedented in the corn - 
puter industry, but it is not acceptable to 
JRT Systems. 

How did this backlog develop, and 
what am I doing to correct it? In May 
1982 I cut the price of JRT Pascal from 
$295 to $29.95. I tested this formula by 
mass mailings of 100, then 400, then 1000, 
brochures. Sales response was excel - 
lent-10 to 15 percent -on the early mail- 
ings. I was able to rapidly expand the 
mass mailings and advertising leading to 
these approximate sales figures: May, 100; 
June, 350; July, 700; August, 1400; Sep- 
tember, 2000; October, 4000; November, 
3000; December, 5000. 

In August, JRT Systems moved from 
my home to a small office on Irving Street 
in San Francisco. By October this office 
was severely crowded with six people, 
three phones, and two computers. In mid - 
December we leased 6000 square feet of 
space in Mill Valley. The shipping depart- 
ment has now moved into 1600 square 
feet of the new space. In the past two 
weeks, the shipping staff has grown from 
one to four full -time people. In this same 
period we completed installation of a 

sophisticated set of new shipping pro- 
grams that automate, log, and validate 
every aspect of the shipping operation. 
Last week we exceeded 500 Pascal ship- 
ments per day. With our new system we 
can exceed 1000 per day. 

We still have delays in obtaining copied 
disks rapidly enough, especially in 
51/4-inch formats. Changes planned for 
the near future will eliminate this prob- 
lem. 

In short, the delay in shipping JRT 
Pascal is due to our staggering sales 
growth. We are moving as fast as possible 
to expand production capacity. [Letter is 

dated January 2, 1983]. 

J. R. Tyson, President 
JRT Systems 
550 Irving St. 
San Francisco, CA 94122 

As Mr. Tyson points out in his letter, 
shipping delays are not uncommon in the 
computer industry, as in all industries. 
Our readers should be aware of this situa- 
tion when dealing with any firm. You 
have the right to demand a full refund if a 
product you have ordered is not shipped 
within thirty days of receipt of the order, 
or you may elect to wait for it to be 
delivered. The choice is yours.... P. C. 
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CAST BETTER, FASTER 

SPELLS WITH OUR 
CI-C86 C COMPILER 

Weave 
a spell with 
the CI -C86 C Compiler, 
especially designed for use with: 

CPM86 and MPM86 DEC Rainbow Zenith Z100 Seattle 
MS -DOS Victor 9000 Lomas 8086 Eagle 
IBM Personal Sirius Altos 8600 Columbia 1600 
IBM Displaywriter NEC APC Compupro 86/87 And Many More 

Cl puts all the magic of C at your finger- 
tips with all of K &R, a full support library, 
8087 support and much more. 
Merlin would approve! 

Disk and documentation $395. 
Overseas airmail $20. 

For further information, please contact: 

Computer Innovations, Inc. 
75 Pine Street 
Lincroff, New Jersey 07738 
Telephone: (201) 530 -0995 

C86 and CI-C86 are frodemorks of CornWre. Imovargns. lrK 
CPM oro MPM are rrodernOrks of Drpral rzeseorcn 
MS-DOS e O frOdempk of MoCrokofr 
IBM e o trademark of Inrennarrond "wow. Macron's 
DEC ,s a rrodernwk of D,prd EwOrnenr Corp 
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Letters, 

Another Atari 
Character Editor 

In his article "Character Editor for the 
Atari" (December 1982 BYTE, page 167), 
Tim Kilby says, 'While several character 
editors are available commercially, none 
are specifically designed for use with 
ANTIC 4 and ANTIC 5 modes." That's 
not quite accurate. 

I am the author of The Next Step, 
published by Sierra On -Line. It is an Atari 
graphics package centered around the idea 
of redefined character sets and has been 
on the market for about a year. Among 
other features, it contains explanations 
and example programs similar to those 
found in Mr. Kilby's article. The Next 
Step contains a powerful, easy -to -use 
character editor that fully supports 
ANTIC modes 4 and 5. As a matter of 
fact, it is the character editor that John 
Harris used for both the ANTIC mode 4 

background and the player- missile 
graphics in his Atari version of Frogger. 

As Tim Kilby says, redefined character 
sets are one of the most powerful features 
of the Atari computers. When teamed 
with custom display lists, as supported by 
The Next Step, impressive graphics are 
well within the reach of the BASIC pro- 
grammer. Thank you for your help in 

spreading this knowledge. 

Bob Stewart 
The Logic Smiths 
Pine Trail 
Groton, MA 01450 

Problems with FORTRAN -86 

The problem with microcomputer FOR- 
TRAN compilers is more widespread than 
indicated by the letters from David Dun - 
thorn and T. M. Putnam criticizing 
Microsoft's FORTRAN -80 and IBM Per- 
sonal Computer FORTRAN, respectively 
(December 1982 BYTE, page 22). Version 
1.0 of Intel's FORTRAN -86 (for Intel's 
8086 -based microprocessor development 
systems) incorrectly compiles data state- 
ments that use repeat factors, generates 
numerical error codes that are not 
documented in the Intel FORTRAN -86 
User's Quide, frequently creates bad ob- 
ject code for operations involving 4 -byte 
integers, and recently refused to compile 
an 8 -line subroutine whose only ex- 
ecutable statements were a type- conver- 
sion, an integer multiply, and RETURN. 



The Enhancer II Proudly Presents 

A Whole New Cast 
of «Key» Characters! 

Recognize some of these "key" 
characters? You've seen them all 
before on your Apple® Il screen, but 
now the Enhancer II has given them all 
new identities! 

We may be prejudiced, but we 
think you're going to like these new 

"key" characters from Enhancer H. In 
fact, we'll bet that once you've seen 
them perform, they'll become the 
stars of your screen. 

The Enhancer II uniquely gives your 
Apple II user -definable keys. So you can 
define any key to become what you 

want it to be. That means 
phrases, paragraphs 

or commands that 
you use frequently 
(up to 510 charac- 
ters!) can be re- 

membered by the 
Enhancer II and then 

called up at the touch 
of a single key. 

Besides that, the 
Enhancer II gives your Apple II type- 
writer mode, with each key assuming the 

identity of a conven- 
tional typewriter key. Not 
only will you recognize all 
the characters; you'll posi- 
tively rejoice at having 
upper and lowercase letters, 
auto repeat, shift and shift lock 
again! The Enhancer II also has a type - 
ahead buffer of 128 characters, so you 
can keep sending messages to your 
Apple II even while it's busy with 
something else. 

And if you want to meet even more new 
characters, the optional Function StripTM 
will introduce you to 16 brand -new keys 
across the top of your keyboard which 
are yours alone to define. (These charac- 
ters will never get mixed up with charac- 
ters from the keyboard!) 

Suggested retail prices: 
Enhancer II, $ 149 
Function Strip, $79 
Combined Package, $215 

897 NW Gra1R' Corvallis, OR 97330 
(503) 758-0521 

The Enhancer U and Function Strip can be used with any Apple 
with a keyboard encoder board. 

Apple and the Apple k goo are registered trademarks of Apple 
Computer. Inc. 
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Letten 

Intel had promised a July 1982 release 
date of a revised compiler, but as of mid - 
December 1982, I haven't seen so much as 
an updated bug list. 

Meanwhile, the list price of this remark- 
able piece of software is a mere $4300. 

Jay Reynolds Freeman 
POB AJ 

Belmont, CA 94002 

Disclaimers and the Law 

I found the letters from David Dun - 
thorn and T. M. Putnam regarding 
Microsoft's FORTRAN interesting. Un- 
fortunately, both parties are mistaken in 

their belief that nothing can be done. 
IBM's program license stating that the 

FORTRAN "is provided 'as is' without 
warranty of any kind ... including . . . 

implied warranty of merchantability and 
fitness for particular purpose" may not be 

worth the paper it is printed on. If we can 
assume that the software is "goods" then it 

comes under Article 2 of the Uniform 

Commercial Code (UCC). 
Article 2 deals with the law of sales, 

warranties, disclaimers, remedies, etc. It 
has been substantially adopted by every 
American jurisdiction except Louisiana. 
While the specific question of whether 
software is "goods" has been not been 
answered, two different courts have ruled 
that it is "goods" when sold in a turnkey 
operation. (See Triangel Underwriters 
Inc. v. Honeywell Inc. (1978 E.D. NY) 457 
F. Supp 765, 24 UCCRS 1088, affd in part 
and revd in part (1979, CA2 NY) 604 F2d 
737, 26 UCCRS 1162, later app. Triangel 
Underwriters Inc. v. Honeywell Inc. 
(1981, CA2 NY) 651 F2d 132 and W. R. 

Weaver Co. v. Burroughs Corp. (1979, 
Tex Civ App 8th Dist) 580 SW2d 76, 26 

UCCRS 64.) 
Under the UCC, the implied warranties 

of merchantability and fitness for a par- 
ticular purpose cannot be disclaimed after 
the sale. If the disclaimer first appears in 

the manual after it is bought, it is not 
worth the paper it is printed on (see Zoss 
y. Royal Chevrolet, (1972 Ind. Super) 11 

UCCRS 527). 
Furthermore, the states of Kansas, 

Maine, Maryland, Massachusetts, Michi- 
gan, Minnesota, Mississippi, Vermont, 
Washington, and West Virginia all limit a 

seller's or manufacturer's right to disclaim 
or limit the implied warranties. 

Many warranties have limitation -of- 
damages provisions (e.g., "In no event 
shall the ACME Computer Company be 
liable for loss of profits, or benefits, in- 
direct, special, consequential or other 
similar damages arising out of any breach 
of this warranty or otherwise. ") These 
limitations are often upheld because the 
seller or manufacturer will repair the 
goods. However, in those cases where the 
seller or manufacturer refuses or cannot 
make the repair, a judge may rule that the 
original warranty "has failed in its essen- 
tial purposes" and the full array of UCC 
remedies become available to the con- 
sumer. These remedies could include all 
actual, consequential, and incidental 
damages that the consumer suffered. 
Recovery could include such things as 
time spent trying to program around the 
bug, lost income because the program 
would not work, and the like. 

In addition the UCC requires good faith 

Circle 425 on inquiry card. 

300/1200 Baud -Bell 103/113/212 compatible 
Auto Dial- compatible, Hayes dialing protocol 
Full or Half duplex 
Audio Monitor signals busy line, no- answer, etc. 
Two year limited warranty 

Our newest modem does all this with 3 LSI chips - 
about one seventh of the usual integrated circuits. 
Its simplicity, an achievement of advanced micro- 
processor design, promises two major benefits. The 
first is outstanding reliability -that stands to reason. 
The second is a cost low enough to inspire skepti- 
cism. Be skeptical: shrewd comparisons may save 
you $100 or more. 

Intelligent design also makes this modem uncom- 
monly easy to use. Lights and switches let you test 
and correct installations without technical experi- 
ence- including some that require special interfaces 
or rewiring with most modems. 

The shrewd modem. If it's not at your dealer's yet, 
write or call for complete specifications. 

*suggested list for model 212A Auto Dial. 
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ya. 

U.S. ROBOTICS INC. 
1123 WEST WASHINGTON BOULEVARD 
CHICAGO, ILLINOIS 60607 (312) 733 -0497 



64K STATIC RAM MEMORY 

a 
MM65K16S rev 3 

S -100 STATIC MEMORY 
BREAKTHROUGH 

Finally, you can buy state -of- the -art 
S- 100 /IEEE 696 static memory for your 
computer at an unprecedented savings. 

Memory Merchant's memory 
boards provide the advanced features, 
quality and reliability you need for the 
kind of operational performance 
demanded by new high-speed 
processors. 
Completely Assembled. 

These memory boards are not kits, 
nor skeletons - but top -quality, high - 
performance memories that are shipped 
to you completely assembled, burned -in, 
socketed, tested and insured with one of 
the industry's best warranties. 
Superior Design & Quality. 

Memory Merchant's boards are 
created by a designer, well known for his 
proven ability in advanced, cost -efficient 
memory design. Innovative circuitry 
provides you with highly desired features 
and incredible versatility. 

Only first -quality components are 
used throughout, and each board is 
rigorously tested to assure perfect and 
dependable performance. 
No Risk Trial. 

We are so convinced that you will 
be absolutely delighted with our boards 
that we extend a no-risk trial offer. After 
purchasing one of our boards, you may 
return it (intact) for any reason within 15 
days after shipment and we will refund 
the purchase price (less shipping). 

NEW S -100 PRODUCTS COMING 
SOON: 

DUAL8 /16 BITCPU BOARD 
128K 8/16 BIT STATIC RAM 

' 256K 8/16 BIT DYNAMIC RAM 

48K PARTIALLY POPULATED $519. 
32K PARTIALLY POPULATED $409. 

64K RAM, MODEL MM65K16S 
64K x 8 -bit 
Speed in excess of 6 MHz 
Uses 150ns 16K (2K x 8) static RAMS 
Ultra -low power (435 Ma. max. - 
loaded with 64K) 
Bank Select and Extended Addressing 
A 2K window which can be placed 
anywhere in the 64K memory map 
Four independently addressable 16K 
blocks organized as: - Two independent 32K banks or - One 64K Extended Address Page or - One 48K and one 16K bank for use 

in MP/M1 (option) 
Each 32K bank responds 
independently to phantom 
2716 (5V) EPROMS may replace any or 
all of the RAM 
Field- proven operation in CROMEMCO 
CROMIX* and CDOS *. 
Compatible with latest IEEE 696 
systems such as Northstar, CompuPro, 
Morrow, IMS, IMSAI front panel, Altair 
and many others. 

FULL TWO-YEAR 
WARRANTY. 

The reliability of our boards, 
through quality -controlled production and 
proven performance, has enabled us to 
extend our warranty to a full two years. 
That's standard with us, not an option. 
This includes a 6 -month exchange 
program for defective units. 

Shipped direct from stock. 
All Memory Merchant's boards are 

shipped direct from stock, normally 
within 48 hours of receipt of your order. 
Call us at (415) 483 -1008 and we may be 
able to ship the same day. 

16K RAM, Model 
MM16K14 

16K x 8 Bit 
16K STATIC RAM $169. 

Bank Select & Extended Addressing 
Four independently addressable 4K 

blocks 
OEM and DEALER Inquiries invited. One 4K segment equipped with 1K 

windows 
Uses field -proven 2114 (1 K x 4) RAMS 
Low Power (less than 1.2 Amps) 

M amorq TM Runs on any S -100 8080, 4 MHz Z -80 or 

k 1,1,1/ 111rchant 5 MHz 8085 system. 

Prices, terms, specifications subject to 
14666 Doolittle Drive change without notice. 

San Leandro, CA 94577 
(415) 483 -1008 
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Cromix and CDOS are trademarks of CROMEMCO 
' MP /M is a trademark of Digital Research 
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among the parties. If Microsoft knew of 
the bug in its FORTRAN -80 package and 
refused to correct it or failed to put an 
adequate disclosure of it in its packaging, 
then punitive damages could also arise on 
the basis that it fraudulently and know- 
ingly refused to repair a program with a 
bug (cf. Hibschmann Pontiac Inc. v. 

Batchelor, 266 Ind. 310, 362 NE2d 845 
(1977)). 

The fact that FORTRAN -80 went 
through three more releases with the same 
bug could indicate bad faith on the behalf 
of Microsoft and this by itself could allow 
punitive damages (see Cantrell v. 
Amarillo Hardware Co., 266 Kan. 681, 
602 P2d 1326 (1979)). 

Finally, I am surprised that Microsoft 
would admit in a letter that it "has no in- 
tention of fixing the bug in FORTRAN -80 
regarding FORMAT re- use." Such a letter 
will be deemed an admission against in- 
terest and would greatly ease any punitive 
damage claim against Microsoft. 

As a final point, if Microsoft or IBM 
advertises its program as in full com- 
pliance with the ANSI (American Na- 
tional Standards Institute) Standard FOR- 
TRAN X3.9 -1966 or any other ascer- 
tainable standard, then it has created an 
express warranty that the product will 
meet that standard. This express warranty 
cannot be disclaimed. 

L. J. Kutten, Attorney at Law 
201 South Central 
POB 16185 
St. Louis, MO 63105 

Don't Blame Pascal 

Jerry Pournelle's User's Column is 

stimulating, provoking, and sometimes 
misleading. He is appalled by the dif- 
ficulties that Alex Pournelle has ex- 
perienced in developing his introductory 
Pascal package (December 1982 BYTE, 
page 222). I sympathize with Alex, but 
from what Dr. Pournelle has written it ap- 
pears that his problems have more to do 
with bad implementations of Pascal than 
with the language itself. It is unreason- 
able, for example, to blame Pascal for 
poor diagnostics, poor error recovery, 
collapsing compilers, and failure of 
nonstandard functions. 

We all need strings, and it is unfor- 
tunate that they are not part of the stan- 
dard language. Pascal implementors have 
added string handling in various ways, 
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none of which is completely satisfactory. 
Pournelle says that no Pascal compiler 
allows you to concatenate a single charac- 
ter to a string (page 226). This is not so, 
because Pascal /Z does this and other 
string operations in a fairly clean and con- 
sistent way. 

The standard proposed, but not yet 
ratified, by the International Standards 
Organization for Pascal specifies two 
levels of compliance, level 0 and level 1. A 
level -1 compiler must support conformant 
array parameters (CAP) that permit the 
size of an array to be passed to a pro- 
cedure or function. The ratification of the 
standard has been delayed by the United 
States representatives, who have refused 
to accept CAP in Pascal. I do not know of 
a microcomputer compiler that supports 
CAP, but some mainframe compilers do. 

Pascal uses nested scoping, which may 
have been a great idea for ALGOL-60 but is 
somewhat passé today. Strict nested scop- 
ing does not support static variables in 
procedures. PL /I and C provide static 
variables, but, contrary to widespread 
belief, FORTRAN does not. (The FOR- 
TRAN standard does not mention stacks 
but is worded in such a way that stack 
allocation of variables is permitted.) Some 
versions of ALGOL -60 allow statically 
allocated own variables, but this seems to 
have been a kludge. 

SIMULA -67 introduced classes, and 
many languages developed subsequently, 
including Ada, have a similar feature. A 
class is a collection of variables and pro- 
cedures, some of which are private to the 
class and some are visible outside it. You 
can simulate packages in Pascal or C, but 
neither language supports them properly. 
As Lori Clarke et al. pointed out at the 
1980 Ada Conference, if you have 
packages, "nesting is for the birds." 

Wirth clearly recognized the weakness 
of Pascal's loop constructions, because his 
next language, Modula -2, allows loop 
exits. It is possible to code quite elegant 
loops in Pascal using loop variables. The 
method was introduced by L. V. Atkin- 
son; here is a simple example: 

VAR state : (searching, found, fail); 
state : = searching; 
REPEAT 

IF end-of -list 
THEN state : = fail 

ELSE IF item -matches 
THEN state : = found 

ELSE get- next -item 
UNTIL state < > searching; 

CASE state OF 
found:... 
fail:... 

END 

The three- valued state variable allows 
us to distinguish normal and abnormal 
loop termination clearly and explicitly. 

I have written this letter reluctantly 
because I find that debates about pro- 
gramming languages (and operating 
systems) are usually acrimonious and 
unhelpful. Most of these debates tend to 
be over such trivia as where the 
semicolons go and how many symbols 
you need to implement your favorite 
algorithm. We can compare languages 
meaningfully only if we agree beforehand 
on the environment in which they will run 
and the applications for which they will 
be used. 

Peter Grogono 
Metonymy Productions 
4125 Beaconsfield Ave. 
Montreal, Quebec H4A 2H4 
Canada 

Software Boycott 
Software piracy has been a concern to 

software vendors for some time. To pro- 
tect their investment, vendors resort to 
copy protection and limiting the number 
of backup copies that can be made. Unfor- 
tunately, this often precludes the use of 
hard -disk storage and makes the system 
fragile. Businesses find it frustrating to 
have their systems down for a few weeks 
until the vendor ships a new disk. BYTE 
and other magazines have presented all 
sides of the pirating issue in the past. 

Our business relies on our computer 
systems. Although we are sympathetic to 
the problems that vendors have with 
piracy, we will not tolerate products that 
jeopardize the reliable operation or the 
high performance of our computer sys- 
tems. 

Micro Development Inc. and its affiliate 
companies have agreed to boycott all soft- 
ware products that seriously restrict por- 
tability, use with hard -disk storage, 
backup procedures, human factors, etc. 
We encourage other business computer 
users to do the same. 

Ed Sawicki, President 
Micro Development Inc. 
Lake Oswego, OR 97034 
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The new COMPAQ Portable Computer. 
IBM compatibility to go. 

imple, isn't it? The COMPAQ" 
Portable Computer can do 
what the IBM' Personal 

Computer does. To go. 
It runs all the popular pro- 

grams written for the IBM. It 
works with the same printers and 
other peripherals. It even accepts 
the same optional expansion elec- 
tronics that give it additional 
capabilities and functionality. 

There's really only one big dif- 
ference. The COMPAQ Computer 
is designed to travel. 

Carry the COMPAQ Comput- 
er from office to office. Carry it 
home on the weekend. Or take it 
on business trips. 

If you're a consultant, take it 
to your client's office. 

If you use a portable type- 
writer, you can use the 
COMPAQ Computer as a 
portable word processor 
instead. 

If your company 
already uses the 
IBM Personal 
Computer, add 
the COMPAQ 

you'd probably need to buy an 
additional display screen because 
the built -in screen is too small for 
certain tasks, like word process- 
ing. The COMPAQ Computer's 
display screen is nine inches diag- 
onally, big enough for any job, and 
it shows a full 80 characters across. 
And the built -in display offers 
high -resolution graphics and text 
characters on the same screen. 

The bottom line is this. The 
COMPAQ Computer is the first 
uncompromising portable 
computer. It delivers 
all the advantages 
of porta- 
bility 

In the standard configuration, 
the COMPAQ Computer has three 
open slots for functional expan- 
sion electronics as your needs 
and applications grow. It accepts 
standard network and commu- 
nications interfaces including 
ETHERNET" and OMNINETT" 

If you're considering a per- 
sonal computer, there's a new 
question you need to ask your- 
self. Why buy a com- 

Portable as a 
mobile unit that 

can use the same pro- 
grams, the same data disks, and 
even the same user manuals. 

There are more programs 
available for the COMPAQ Com- 
puter than for any other portable. 
More, in fact, than for most non - 
portables. You can buy them in 
hundreds of computer stores 
nationwide, and they run as is, 
right off the shelf. 

With most other portables 

without trad- 
ing off any com- 

puting power capability. 
And what do those advantages 

cost? 
Nothing. 
The COMPAQ Por- 

table sells for hundreds 
less than a compara- 
bly equipped IBM or 
APPLE' III. Standard 
features include 128K 
bytes of internal memory 
and a 320K -byte disk drive, 
both of which are extra -cost 
options on the IBM. Memory 
and additional disk drive up- 
grades are available options to 
double those capacities. 

puter that 
isn't portable? 

For more 
information on 

the COMPAQ 
Portable Computer 

and the location of the 
Authorized Dealer nearest 

you, write us. COMPAQ 
Computer Corporation, 12330 

Perry Road, Houston, Texas 
77070. Or call 1- 800 -231 -9966. 

e 1983 COMPAQ Computer Corporation 
IBM' is a registered trademark of International Business 
Machines Corporation. 
ETHERNET" is a trademark of Xerox Corporation. 
OMNINET" is a trademark of Corvus Systems. 
Apple is a registered trademark of Apple Computer, Inc. 
COMPAQ" is a trademark of COMPAQ Computer 
Corporation. 
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YOU WILL NEVER AGAIN 
HAVE TO WASTE TIME 

WAITING FOR YOUR PRINTER. 

MKROBUFFER- ALLOWS YOU 
TO PRINT AND PROCESS 

SIMULTANEOUSLY. 

Microbuffer will instantly increase 
your efficiency - and eliminate 
the frustration of waiting for your 
slowpoke printer. 

Now you can simply dump your 
printing data directly to Microbuffer 
and continue processing. 
Microbuffer accepts the data as 
fast as your computer can send. It 
stores the data in its own memory 
buffer, then takes control of your 
printer. 

THERE IS A MKROBUFFER 
FOR ANY COMPUTER /PRINTER 

COMBINATION. 

Whatever your system, there is a 
specific Microbuffer designed to 
accommodate it. 

have a power- efficient low - 
consumption design. Special 
functions include Basic listing 
formatter, self -test, buffer zap, and 
transparent and maintain modes. 
The 16K model is priced at $259 
and the 32K, at $299. 

FOR EPSON PRINTERS, Microbuffer /E 
comes in two serial versions - 
8K or 16K (upgradable to 32K) - 
and two parallel versions - 16K 
or 32K (upgradable to 64K). The 
serial buffer supports both hard- 
ware handshaking and XON -XOFF 
software handshaking at baud 
rates up to 19,200. Both interfaces 
are compatible with standard Epson 
commands, including GRAFTRAX -80 
and GRAFTRAX -80 +. Prices range 
from $159 to $279. 

FOR APPLE II COMPUTERS, 
Mircobuffer Il features on -board 
firmware for text formatting and 
advanced graphics dump routines. 
Both serial and parallel versions 

ALL OTHER COMPUTER /PRINTER 
COMBINATIONS are served by the 
stand -alone Microbuffer In -line. 

The serial stand -alone will 
support different input and output 
baud rates and different hand- 
shake protocol. Both serial and 
parallel versions are available in a 
32K model at $299 or 64K for 
$349. Either can be user -upgraded 
to a total of 256K with 64K add -ons - just $179 each. 

SIMPLE TO INSTALL. 

Microbuffer II is slot- independent. 
It slips directly inside the Apple II 

in any slot except zero. 
Microbuffer /E mounts easily 

inside the existing auxiliary slot 
directly inside the Epson printer. 

The stand -alone Microbuffer is 
installed in -line between virtually 
any computer and any printer. 

MKROBUFFER FROM 
PRACTICAL PERIPHERALS. 

So what are you waiting for? Write 
to us for more information or ask 
your dealer for a demonstration. 

When you see how much 
freedom Microbuffer will allow, 
you'll understand why it's so silly 
to be without one. 

PRACTICAL PERIPHERALS, INC.TM 
31245 LA BAYA DRIVE 
WESTLAKE VILLAGE, CA 91362 
(213) 991 -8200 

Circle 336 on inquiry card. 
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Build an RS -232C Breakout Box 
This diagnostic tool 

can help you make working serial connections. 

Hundreds of exhibit -goers swirled 
around me as I elbowed wearily, yet 
warily, through the computer -con- 
vention crowd. Like Frodo Baggins 
approaching Mount Doom, I had to 
go to a place I feared to be: the BYTE 
booth. If I stayed anywhere near it, I 

was certain to be accosted by some- 
one asking technical questions. 
(When your picture is plastered all 
over books sold at half a dozen 
booths, it's hard to remain incog- 
nito.) 

Just as I started to take refuge be- 
hind the wall of 6000 boxed maga- 
zines in the BYTE booth, a voice be- 
hind me called out, "Steve, Steve! 
Help! I was going to send you an 'Ask 
BYTE' letter, but I need an answer 
right now on how to interface one of 
your projects to my computer." 

I turned to respond as a man in his 
early thirties, carrying a briefcase and 
two shopping bags, hurriedly ap- 
proached the counter. Panting a bit, 
he spoke with overtones of nervous 
anxiety combined with a note of 
triumph. I shrugged and responded, 
"Sure, I'll be glad to help if I can." 

Most questions of this kind require 
minimal effort: at worst, digging out 
a few sheets of scratch paper and 
scribbling a schematic diagram or 
two. After all, most computers use 
similar parallel or serial interfaces. 

"I have this computer.... " As 

Copyright © by Steven A. Ciarcia. 
All rights reserved. 
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Steve Ciarcia 
POB 582 

Glastonbury, CT 06033 

the man started to speak, he cleared 
about four feet of counter space with 
one elbow, leaned over to one of his 
shopping bags, and started pulling 
out pieces of equipment and cables. 
"Here, hold this ... um ... some- 
where in here are the monitor, re- 
corder, and this other junk ... and, 
wait, here it is! I want to connect it to 
this here Microvox of yours. Can you 
do it for me7 I've made some home - 
brew modifications to my computer, 
but that shouldn't keep it from work- 
ing." 

I've been told that, to be perceived 
as a good teacher, you have to be able 
to leave everything as an exercise for 
the student. Here I was, in the middle 
of a convention with 50,000 people, 
and this guy had dragged in his whole 
computer system. Mind you, I've 
spent hours talking shop with com- 
puter hobbyists in public places, and 
I've designed as much circuitry on the 
back of napkins as you see in this col- 
umn each month. This, however, was 
a new twist. 

His computer? It was an off -the- 
shelf budget model that I'd used be- 
fore but hadn't tried with the Micro - 
vox speech synthesizer. It had a serial 
output, so I presumed it would work 
easily. As we shall see, that assump- 
tion was a mistake. 

On the surface, it seemed a simple 
task. The unit had a four -wire serial 
interface that was described as con- 
forming to the RS -232C specification 
established by the Electronic Indus- 

tries Association. The connections in 
the interface were defined for trans- 
mit, receive, status, and ground lines. 
The Microvox can be connected in 
that way or through various other 
handshaking protocols. Inside the 
Microvox are jumper connections to 
reverse the functioning of the trans- 
mit and receive lines so that the 
Microvox can be set up as either kind 
of RS -232C device -data terminal 
equipment (DTE) or data circuit- 
termina ting equipment (DCE). Given 
that there were only four wires, it 
should have been duck soup, right? 

My first surprise came in finding 
that my querist's computer used a 
DIN (Deutsche Industrie -Norm) con- 
nector rather than the DB -25 connec- 
tor typically used for RS -232C links. 
But by referring to his computer's in- 
struction manual, we were able to at- 
tach the Microvox, set up as a DCE 
device, and hard -wire the computer's 
status input so it would see a "ready" 
condition all the time. The computer 
was set up as a DTE device, receiving 
data on pin 2 and transmitting on pin 3. 

To our disappointment, when we 
executed the program to make the 
synthesizer talk, his computer trans- 
mitted nothing that could be received 
by the Microvox. I grumbled, "OK, 
maybe there's at typo in the Micro - 
vox manual." We reversed pins 2 and 
3, setting the Microvox as a DTE 
device, and tried again. No luck. Still 
bending down over the hobbyist's 
machine, I looked over the top of my 
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The software system 
from tomorrow. 

Beyond DBMS ... beyond user-friendly 
...true multi -user. 

The first information management 
system created from its inception for 
the multi -user. 
The first truly professional system created for 
the programmerless environment. INFORMA X`" 
brings even to the first time user programming 
capabilities never 
before thought 
possible with 
microcomputers. 

Worlds beyond in 
speed, security, 
capability and 
flexibility: 

SPEED. The first information 
management system 
for micros that is fast enough to 
accommodate full operational 
interactive online computing. 
SECURITY. The first micro system 
providing the total security necessary for any 
business computing situation to function 
properly. INFORMA X- provides full transaction 
recording for audit purposes and individual 
security to the field level. 

CAPABILITY: Functions far beyond all current 
micro systems with its unlimited number of 
files; multiple screens per record; interactive 

file sharing of data; extensive calculation and 
math computations. 
FLEXIBILITY: INFORMA X- permits complete 
modification of any file, record or field previously 
entered with no damage or loss to existing 
data; change fields (key or non -key) or change 
calculations at will; and much, much more. 
If you have not experienced INFORMA X -, you 
are worlds removed from the leading edge of 
microcomputing's true Information Management 

capability. 
ABACUS DATA is totally dedicated to 

helping your business move into the 
creative future of software. We welcome 
your questions and comments. Please 
call our toll free numbers - available 

for service, not just sales: 
1- 800 -874 -8555. In Florida call 
collect, 0- 904 -398 -9547. 

Fill in data blank or blank. and Orrst 
RETURN 
THAT'S ALL" 

NIP TM 

abacus data, inca )iit 
1920 San Marco Boulevard AL 
Jacksonville, Florida 32207 

Current Equipment Specifications 
NOW AVAILABLE for TeleVideo ®, BOS®, IBM PC®, 
MuSYS®, DEC®, NEC®, and others with Z80, 8088, 
8086 CPU's using CP /M °, CP /M -86 °, MmmOST°, 
TurboDOS®, dpc /OS ®, operating systems. Minimum 
memory 52K. Call for others. 

Circle 5 on inquiry card. 



wire -rimmed glasses and asked as 
politely as I could, "Are you sure the 
serial output on this thing works7" 

The subsequent discussion revealed 
that one of the modifications he had 
installed was a 20 -mA (milliampere) 
current -loop output. But a serial 
printer attached to it had worked just 
prior to his bringing the computer to 
the show. 

Because he had serial data coming 
out, we decided that it must be the 
Microvox that wasn't communicat- 
ing. But how to test it at the show? 
Hmmm... . 

As I pondered that question, my 
gaze came to focus 20 feet across the 
aisle in another exhibit booth, on a 

computer system demonstrating a 

printer. As I looked closer, I saw an 
RS -232C cable connecting the com- 
puter and printer. Certain ideas came 
quickly into my mind. Gathering up 
the Microvox, my inquirer and I 

squeezed across the aisle and ap- 
proached the booth's proprietor. 

Fast footwork and a smooth tongue 
are necessities in such circumstances. 

You have to put off saying the 
phrases "have a problem," "test," and 
"your computer" as long as possible. 
So, as I slipped the Microvox onto his 
serial printer cable, I distracted the 
exhibitor's attention by saying some- 
thing like, "Hi, we have a booth over 
there, and we saw that you were dem- 
onstrating this neat printer, and we 
were wondering if we could try some- 
thing on your system. . . . Can I put 
this here? ... Do you mind if I just 
plug this in your computer ... to 
test just one little thing7" 

I had the cable connected before 
the potential horror of what I was 
proposing had time to sink in. In fact, 
the exhibitor was a bit amused as the 
Microvox started speaking the text 
that was intended for the printer. 

A half hour later, after explaining 
the theory of text -to- speech algo- 
rithms to the curious exhibitor, we 
went back to the BYTE booth and the 
original problem. Finding that the 
Microvox worked, and while not di- 
rectly suggesting that my shopping - 
bag computer hobbyist's RS -232C 

DAISY WHEEL 
PRINTER 

ull Olivetti 
typewriter 
warranty 
U.L. 
Listed 

FEATURES 
Typewriter operation with nothing to disconnect 10. 12 or 15 characters per 

inch switch selectable Portable with carrying case Entire Interface mounted 
internally in the Olivetti Praxis 30 typewriter Underlining Cables available for 
most computers Service from Olivetti dealers Centronics compatible parallel 
input Built in self test Cartridge ribbon 2nd keyboard switch selectable. 

$695 
plus shipping 

125 NORTHVIEW RD., ITHACA, N.Y. 14850 
(607) 272-1132 
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output did not, I searched for a new 
strategy to make him happy. 

Clearly, the problem was not sim- 
ply one of making the right connec- 
tions. I needed some way to take a 
better reading of what was happen- 
ing. Even a mere bent paper clip and a 
light- emitting diode (LED) would 
have helped. 

Again we went on the prowl for 
equipment. Three aisles away I found 
an exhibitor selling certain RS -232C 
diagnostic tools called breakout 
boxes who felt that he could trust me 
enough to lend me one of his less ex- 
pensive models for a while. We took 
it back to the BYTE booth and set to 
work. We attached the breakout box 
to the serial output connector and 
watched for activity on the LED in- 
dicators. The transmit LED flickered 
as the data went to the Microvox, but 
I was still suspicious. 

Back into the throng. Another aisle 
over I borrowed a DVM (digital volt- 
meter) and used it to check the 
voltage levels on the RS -232C output. 
Serial data appeared to be present, 
but it ranged from -0.7 to +6.8 V 
(volts) rather than from +12 to 
-12 V, as you typically find. The 
cheap ($150) breakout box was re- 
sponding to the +6.8 -V level, but it 

had no way of indicating negative 
voltage levels or open circuits. 

Armed with this information, I 

checked some of the modifications 
that my comrade in debugging had 
made. Apparently the 20 -mA cur- 
rent -loop circuit was at fault. It was 
optically isolated, as it should have 
been, but the optoisolators and other 
components were being powered 
directly from the RS -232C signals. 
The LEDs and protective shunting 
diodes were shorting out half the 
data! I disconnected the current loop, 
and two hours after the computer was 
first slipped out of its shopping bag, 
the Microvox spoke. 

"Standard" RS -232C 
Among the most exasperating ex- 

periences in any computer user's 
career is connecting two serial de- 
vices. I don't mean a terminal and a 
modem -making that connection is a 
piece of cake -but any other connec- 
tion can be real trouble. 



Every week, 
2500 more people like 
you are going to work 

with an Osborne 
Personalbusiness 

computer. 
They're moving faster than 
they were before. 

Today, the Osborne 1 

Personal Business Computer 
sells for $1795. Complete. 
Including software. 

The Osborne is port- 
able, because your ideas don't 
always happen at the office. 

The Osborne is affordable, 
so there's no reason to wait. 

The Osborne is complete. 

Dollar for dollar, no other com- 
puter comes close. 

The Osborne is easy to 
learn, fun to use, and quickly 
becomes indispensable. 

A visit to your local 
authorized Osborne computer 
retailer will convince you that 
today, more than ever, how fast 
you go up depends on which 
buttons you are pushing. 

For your nearest dealer, 
call (in California) 800 772 -3545 
ext. 905; (outside California) call 
800 227-1617 MSBORNE 
ext. 905. TM 

COMPUTER CORPORATION 
The $1795 suggested retail price for the Osborne 1 (a registered trademark of Osborne Computer Corporation) includes a full business keyboard, built -in CRT display, two built -in floppy disk drives, 
CPU and 64 kilobytes of RAM memory. RS -232 and IEEE 488 interfaces. and the following software packages WORDSTARe word processing with MAILMERGE (a trademark and a registered 
trademark of MicroPro International Corporation of San Rafael. California). SUPERCALCO electronic spreadsheet system (a trademark of Sorcim Corporation), CBASIC (a registered trademark 
of Compiler Systems), MBASIC (a registered trademark of Microsoft), and CP /M (a registered trademark of Digital Research). 



For instance, every time I buy a 
new piece of equipment, things seem 
to work this way: I spend five min- 
utes reading the sales brochure, five 
minutes executing the financial trans- 
action, and five hours trying to figure 
out how to make the new equipment 
communicate with my computer. 

If you scan through product adver- 
tisements and equipment data sheets, 
frequently you see claims that prod- 
ucts have "standard RS -232 inter- 
faces." The people who perpetrate 
these lies have probably never con- 
nected two pieces of equipment 
together in their lives. What this 
phrase really means is that both ends 
of the communication line will prob- 
ably be voltage -compatible and won't 
incinerate each other. Both will send 
and receive asynchronous or syn- 
chronous serial data following a 
specific timed sequence (bit rate) 
known by both ends. Beyond that, 
virtually nothing is reliably standard. 

The only sure way to connect two 
serial devices is to examine the 
documentation for each and deter- 

mine the proper connections of inputs 
and outputs, with lines crossing if 
need be. If the manuals are not avail- 
able, then voltage- sensing and status - 
display devices must be used to ex- 
amine individual lines. Depending on 
DTE or DCE convention, the same 
pin number may be either an input or 
output. And, generally speaking, in a 

One of the most 
useful pieces of test 

equipment is the 
RS -232C breakout box. 

fully implemented handshaking con- 
figuration, single -point signal moni- 
toring is not enough. Frequently, 
multiple lines must be monitored to 
observe dynamic relationships. 

I don't intend to spend too much 
time discussing RS -232C handshaking 
or interfacing. That subject has been 
covered in numerous other articles in 
BYTE, most recently by Dr. Ian Wit- 

ten (reference 7). In my experience, 
simply knowing the conventions 
hasn't helped one bit. I always have 
to study the manuals for each inter- 
face and often have to verify voltage 
levels with a meter. When all the 
handshaking signals are used, it can 
be a prolonged task. 

Ultimately, successful serial inter- 
connection depends more on your 
ability to measure, cross -connect, 
and jumper- connect signal lines until 
some combination works. And some- 
times you have to deal with a case 
wherein the lines might be connected 
properly but, as in the example 
above, operating at the wrong volt- 
age levels. 

The point of this month's article is 
to describe some of the hardware in- 
volved in testing the RS -232C connec- 
tion. We'll look at various circuits 
that make voltage measurements, in- 
cluding two kinds of breakout boxes. 
Finally, to allow dynamic testing of 
the data communication on the trans- 
mit and receive lines, we will see how 
to build a terminal simulator, which 

Circle 219 on Inquiry card. 
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r An Orchest 

Our duet is perfect for a single user system. 
The same duet performs even better in a multi -user orchestra. 

S -100 Single Board 
Computer Single 
or multi processor 
capability Pro- 
grammable master 
or slave selection 

Redundant pro- 
cessor manipulation 

4MHz Z80A or 
6MHz Z8OB CPU 
64K RAM and 2K EPROM with 

2 serial, 2 parallel, 4 timer 
ports Bi- directional inter - 
processor channel Dual 
mode serial ports interface al 

Multi -layer PCB construction. 
$495. 

®CM * 80: S -100 Disk Controller 
Module 8" and /or 51/4" floppy disk 

controller SASI (ANSI, SCSI) hard disk 
host adapter Single and double density, 

single and double side Software 
implementation on CP /M' 

2.2 and TurboDOS? 
' TM of Digital Research, Inc. 

' TM of Software 2000, Inc. 

JC SYSTEMS 
1075 Hiawatha Ct. 
Fremont, CA 94538 
(415) 657 -4215 



SAGE TECHNICAL BRIEFING 

SYSTEM DESIGN, SAGE IV' 

The challenge was to create 
a computer having room for 
a megabyte of RAM, a built -in 
Winchester with floppy backup, 
and the ability to perform 
2,000,000 instructions 
per second. 

A small miracle, in other 
words. 

And small is exactly what it 
turned out to be. In fact, the 
16 -bit Sage IV including all of 
the above attributes, takes up 
less than %z cubic foot. 

What made such a break- 
through possible? System 
design. 

It took the latest in memory 
and processor technology, 
plus Winchester technology. 
And it took a highly integrated, 
closely packed, low power, high 
speed design incorporating a 

proprietary bus. 

OCOAIDEM%SPRING'83 
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Meet The New Giant Of The 
Microcomputer Industry. 
A114.8 x 12.5 x 16.75 "Of It.: 
Now the Sage IV is ready for 

you. Actually, you can choose 
from three different Sage IV 
models to meet your exact 
needs - configurations with a 5 

megabyte Winchester plus 640K 
floppy right on up to a combina- 
tion of four fixed or removable 
Winchesters plus one or two 
floppies (200 megabytes of disk 
capacity in all). 

Because of the Sage IV's no- 
compromise system design you 
can load a 16K program in 1/10 

second from Winchester disk. 
What's more, there are over 

120 sources for existing popular 
programs for the Sage IV. The 
incredible p- System operating 
system, standard on every Sage 
IV converts software that 
was originally written 
for 8 -bit com- 

puters in Pascal, BASIC and 
Fortran. Optionally, CP /M, 
Modula, and Hyper -Forth are 
also available. 

Better yet, our small miracles 
come with prices to match. 

So give us a call or write today 
for more Sage IV information 
and the name of your nearest 
dealer. 

Sage Computer Technology, 
35 North Edison Way, #4, Reno, 
NV 89502 (702) 322 -6868. 

In Europe: TDI LTD, 29 Alma 
Vale Road, Clifton, Bristol 
BS8 -2HL Tel: (0272) 742796. 

COMPUTER TECHNOLOGY 

Circle 375 on inquiry card. 
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MicroSpooler 
Saves Time 

MicroSpoolers mean an end to 
waiting. The MicroSpooler stores 
data and feeds it to your printer as 
fast as it can handle it. You don't 
lose valuable computer time 
waiting for the printer to do its job. 

Easy to install. Easy to use. Easy 
on the budget. These stand -alone 
MicroSpoolers can be installed in- 
line between virtually any printer 
and any computer. 

Features: 
I6K memory (user expandable 

to 32K or 64K) Status readout 
Internal power supply Vertical 

mount configuration Indepen- 
dently selectable baud rates and 
handshaking Satisfaction 
guaranteed Priced from $1 99.00 
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Send or call toll free for literature 
on our complete Spooler lines. 

CONSOLINK 
CORPORATION 
Dept. 2-48 
1840 industrial Circle 
Longmont, CO 80501 
(303) 651-2014 
800 -525 -6705 
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Pin EIA CCITT Signal Source 

1 AA 101 Protective (Earth) Ground 
7 AB 102 Signal Ground 

2 BA 103 Transmitted Data (TD) 
4 CA 105 Request to Send (RTS) 

20 CD 108.2 Data Terminal Ready (DTR) 
23 CH 111 Data Signal Rate Selector DTE 

(DTE source) 
24 DA 113 Transmitter Signal Element Timing 

(DTE source) 
14 SBA 118 Secondary Transmitted Data 
19 SCA 120 Secondary Request to Send 

3 BB 104 Received Data (RD) 
5 CB 106 Clear to Send (CTS) 
6 CC 107 Data Set Ready (DSR) 

22 CE 125 Ring Indicator (RI) 

8 CF 109 Received Line Signal Detector 
(or Carrier Detect -CD) 

21 CG 110 Signal Quality Detector 
23 CI 112 Data Signal Rate Selector DCE 

(DCE source) 
15 DB 114 Transmission Signal Element Timing 

(DCE source) 
17 DD 115 Receiver Signal Element Timing 

(DCE source) 
16 SBB 119 Secondary Received Data 
13 SCB 121 Secondary Clear to Send 
12 SCF 122 Secondary Received Line Signal Detector 

Table 1: RS -232C signals listed by function and source. 

sends and receives ASCII (American 
National Standard Code for Informa- 
tion Interchange) characters at any 
standard data rate. 

The RS -232C Breakout Box 
One of the most useful pieces of 

test equipment is the RS -232C break- 
out box. This device is essentially a 
25 -line extension cable with appara- 
tus attached that allows you to per- 
form experiments on the serial link by 
inserting cross -connections, jumpers, 
and open circuits between the various 
signal lines. The most common use of 
the breakout box is to switch the 
Transmitted Data and Received Data 
lines (pins 2 and 3 in the commonly 
used connectors, abbreviated TD and 
RD). Another typical use is to make 
various combinations of connections 
between Request to Send (RTS, pin 
4), Clear to Send (CTS, pin 5), Data 
Set Ready (DSR, pin 6), Carrier 
Detect (CD, pin 8 -its official name is 

Received Line Signal Detector), and 

Data Terminal Ready (DTR, pin 20). 
The more expensive units can also 
monitor voltage levels or decode 
serial data. Table 1 identifies the RS- 
232C signals by source. 

A variety of commercial breakout 
boxes, ranging in price from $100 to 
$1000, are on the market. The more 
expensive products include such addi- 
tional features as bilevel or trilevel 
signal monitoring, absolute voltage 
sensing, and signal -injection capabili- 
ties. Some of these features may or 
may not be important in your appli- 
cation. 

When you are choosing a breakout 
box, be sure you get your money's 
worth. In some of the $100 units, it 
appears that $99 of the cost is for the 
case. The mechanical features are 
similar at all price levels, and only the 
addition of electronic bells and 
whistles adds to the cost. 

In any breakout box, you find two 
25 -pin type -D subminiature (DB -25) 
connectors, two sets of 25 connection 
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Figure 1: Pinout specifications of the RS -232C interface. The popular DB-25 connector 
is most often used for RS -232C connections, but it is not required by the E/A standard. 

posts, and 24 or 25 switches. To begin 
testing, you connect the breakout box 
in series between the two pieces of 
equipment. The 25 lines on the first 
side go to 25 connection posts (often 
wire -wrap pins are used), and then 24 
of the lines go into one side of three 
8 -pole DIP (dual -inline pin) switches. 
(Pin 1, the protective ground line, is 

directly routed to the output connec- 
tor.) The 24 lines are directed through 
the DIP switches to another set of 
connection posts and then to the out- 
put connector. Figure 1 shows the 
pinout specification of the connec- 
tors. 

To test the connection between two 
DTE -type RS -232C devices when no 
handshaking is involved, you merely 
insert the breakout box in the link; 
then, with all the switches closed ex- 
cept the two connected to pins 2 and 
3, insert crossed jumpers between the 
connection posts to interchange the 
two signals. After you've made sure 
this works, you can permanently wire 
a cable to do the same job. 

While most commercial breakout 
boxes connect and switch 24 of the 25 
lines, most common RS -232C appli- 
cations involving printers, low- and 
medium -speed modems, and video- 
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display terminals generally use only 
connector pins 1 through 8, plus pin 
20. For these applications, we can 
construct a bare -bones breakout box, 
such as the one shown in the schemat- 
ic diagram of figure 2 on page 38. 

This simple construction will give 
you all the necessary features of a 
$150 box for about $15. Besides a 
signal- switching capability, this cir- 
cuit incorporates passive voltage 
monitoring. Three components -a 
blocking diode, a constant -current 
diode, and an LED -indicate the 
presence of a potential of +4 V or 
greater on any signal line. The LED 
does not light for open circuits or 
negative voltages. Many low- priced 
RS -232C monitors use this type of cir- 
cuit, and some cautions regarding its 
use are appropriate. Such an in- 
dicator draws its power from the 
signal itself (requiring about 4 mA), 
and in marginal situations it might 
kill the signal being measured. 

For the RS -232C status signals, a 
line potential anywhere between 
+3 V and +15 V is logic 1, and a 
potential from -3 V to -15 V is a 
logic O. If these signals are generated 
from low -power operational amplifi- 
ers (op amps) rather than RS -232C 

drivers, there may not be enough 
oomph to communicate and light 
LEDs simultaneously. (Op amps are 
frequently used as a cost -cutting mea- 
sure in budget equipment.) Finally, 
this cheap monitor senses only posi- 
tive voltages (unless the circuit is re- 
versed in polarity and duplicated 
everywhere) and gives no indication 
of negative voltages or ground poten- 
tial. For example, you couldn't tell 
the difference between a broken cable 
lead and a logic-0 (inactive) status 
signal. Remember that RS -232C is a 
bipolar signal. As much happens (or 
doesn't) at negative potentials as at 
positive. 

A Functional, 
Low -Cost Breakout Box 

The previous point may have 
seemed minor, but it leads us to a 
discussion of better voltage sensors 
and use of active, rather than passive, 
monitoring techniques. 

Figure 3 on page 38 is the schematic 
diagram of a much better indicator 
circuit for sensing RS -232C voltage 
levels. Using its own op amp to re- 
duce signal loading, this bilevel 
monitor lights up in red for positive 
voltages and green for negative volt- 
ages. The feedback and gain- setting 
resistors are chosen so that the LEDs 
trigger at approximately +3 V and 
-3 V, respectively (internal current - 
limiting provides a relatively constant 
light level and protects the LEDs). 
Voltages between those values or 
open circuits light neither LED. 

The indicator -circuit sections, one 
for every signal line, each use one sec- 
tion of an LM324 quad op amp. They 
present a virtually unnoticeable 100 - 
kilohm load to the signal lines, can 
operate on any voltage with an ab- 
solute value between 4.5 V and 18 V, 
and can be powered easily from a bat- 
tery of 6 AA cells for portability. I 

chose to use integrated two -color 
LEDs, but two regular LEDs (one red 
and one green) can be wired anode - 
to- cathode in parallel. 

My idea of a reasonably useful 
breakout box is shown in figure 4. It 
combines the 24- switch -and -header 
portion of the commercial breakout 
boxes with the sensitive bilevel 
monitoring circuits just described. 
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Figure 2: A simple homebrew breakout box for diagnosing serial RS-232C communication links. The 9 lines connected here are the 

ones most often used. 
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Figure 3: A line-state status indicator that incorporates an op amp to keep line loading 
to a minimum. The dual-LED component will glow red for positive voltages and green 
for negative. 
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Voltage indicators are hard-wired on 
the 11 most frequently used signal 
lines (2, 3, 4, 5, 6, 8, 15, 17, 20, 21, 
and 22), and the twelfth sensor can be 
connected to any line. A prototype of 
this circuit is shown in photo 1. 

A Decade Voltage-Level Indicator 
If you think back to my experience 

at the convention, you'll see that the 
problem was eventually detected as 
being voltage-related. It was unde- 
tectable with the cheap LED circuit, 
but it would have been caught by the 
circuit of figure 4. However, on some 
occasions even two levels are inade- 
quate, and more precise measure- 
ments are necessary. 

One extra indicator section was 
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Figure 4: Schematic diagram (4a) of a breakout box that allows constant monitoring of the 11 most used lines, plus another line select- 
able by a jumper connection. The indicator circuit of figure 4b is reproduced 12 times; three LM324 packages, each containing 4 op- 
amp sections, are needed. The connections for each section are also shown in figure 4b. 

provided in the circuit of figure 4 so 
that it could be attached to any of the 
25 input pins. If we expand this con- 
cept a bit further and replace this 
bipolar sensor with something having 
a little more resolution, we could take 
a better reading of voltage excursion. 
Granted, a DVM could be used, but 
such instruments are expensive and 
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are much more elaborate than re- 
quired. Because of the RS -232C volt- 
age range of -15 V to + 15 V ( -3 V 
to +3 V being no-man's-land), the 
resolution need be only about 3 volts 
at best. 

The circuit in figure 5 on page 44 is 

a single -digit decade voltmeter. 
Designed for installation in the 

breakout box in place of the floating 
sensor, it has a higher resolution than 
the bilevel monitor, and it can be 
used in place of a DVM in less critical 
applications such as RS -232C level 
sensing. It uses an LM3914 LED 
dot /bar generator as a 10 -step analog 
indicator. The 30 -V (±15 -V) input 
range is divided into 10 incremental 
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Photo 1: Breadboard prototype of the akout box of figure 4. 

steps of 3 V. Different -color LEDs 
provide a quick visual indication of 
relative magnitude and polarity of the 
line states. A prototype of the circuit 
is shown in photo 2. 

The decade -voltmeter circuit uses 2 

or 3 integrated circuits. ICla (an 
LM324 op amp section) scales the in- 
put voltage range from ±15 V to 
±2.5 V (adjust potentiometer Rl to 
set the gain for 1/6). Another section, 
IC1b, shifts the resulting ±2.5 V 
scaled signal to a 0 -V to +5 -V range 
at its output (adjust R2 for the proper 
shift magnitude). IC2, the LM3914 
dot /bar generator, is configured to 
respond to a range of 0 V to +5 V. 

When -15 V is applied to the cir- 
cuit's input, LEDs lights; when 
+15 V is applied, LED10 lights. For 
an intermediate active voltage, such 
as +9 V, LED8 will light up. In the 
range of from -3 V to +3 V, which 
includes ground or open states, LEDS 
or LED6 will be lit. Using the same 
color convention as in figure 4, volt- 
ages greater than +3 V are shown on 
red LEDs, those less than -3 V are 
on green LEDs; in the inactive area 
between +3 V and -3 V, I used 
yellow. Any single input signal that 
swings between a red and green in- 
dicator is therefore at valid levels. 

The decade -voltmeter circuit re- 
quires power at about +7.5 V (or 
greater) and -5 V (or less) for opera- 
tion. Two 9 -V battery cells (to pro- 
vide ±9 V) work very nicely. Or 
using a single +7.5 -V source and the 
ICL7660 voltage inverter (IC3) allows 
the unit to be battery- operated (for 
some reason, the 7660 didn't seem to 
like inverting +9 V when I tried it). 

Build a Terminal Simulator 
The final thing to check when 

testing an RS -232C serial link is the 
existence of properly formatted data 
bits coming over the wire at the cor- 
rect data rate. Voltage -level indica- 
tors make only quantitative measure- 
ments. It is necessary to take a qual- 
itative measurement if the integrity of 
the transmission is in question. Most 
often the quality of the link can be 
ascertained with the transmission and 
reception of a single character. 

One way of testing a suspect com- 
munication line is to drag around a 
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