
THE CP I M USER'S JOURNAL 

The IEEE.488 Bus in the Lab 
Richard Newrock explains the facilities provided by the IEEE-488 General 
Purpose Interface Bus (GPIB), with practical guidance on design considera­ 
tions affecting its use. In a second article, Richard Newrock gives a detailed 
review of the Pickles & Trout S-100/IEEE-488 interface board and its accom­ 
panying packages. 

Other Instrumentation Interfaces 
Joseph Long describes instrumentation interfaces developed to introduce 
chemistry students to computerization in the lab. 
Ralph Place and Kirk Bailey discuss the problems encountered in bringing up 
a CP/M-86 on the STD bus for digitizer analysis of photographic material. 

More on CP I M Plus 
Bruce Ratoff concludes his two-part discussion of the advanced features of 
CP/M Plus. 

Software Reviews 
Chris Terry reviews utilities from Norway, as well as POWER (which replaces 
DDT, STAT,and other CP/M functions) and a keyboard redefinition program. 

Harclware Review 
Ernest Mau gives an in-depth review of the Morrow Designs' Decision 1, 
a versatile S-100 system in the middle price range. 
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Now Our Fami Iy Tree Is Complete 

SBC-l (Above) A multiprocessing 
slave board computer with Z-80 CPU 
(4 or 6 MHz), 2 serial ports, 2 parallel 
ports, and up to 128K RAM. Provides 
unique 2K FIFO buffering for system 
block data transfers. When used with 
TurboDOS or MDZ/OS the results are 
phenomenal! 

HD/CTC (Left) A hard disk and 
cartridge tape controller combined 
together on one board! A Z-80 CPU 
(4 or 6 MHz); 16K ROM, and up to 8K 
RAM provide intelligence required to 
relieve disk I/O burden from host 
system CPU. Round out your 
multiprocessing system with an 
integrated mass storage/backup 
controller. 

Systemaster® (Right) The ultimate one 
board computer; use it as a complete 
single-user system or as the "master" 
in a multi-processing network 
environment. Complete with Z- 80A 
CPU, 2 serial and 2 parallel ports, 
floppy controller, DMA, real 
time clock, and Teletek's 
advanced CP/M BIOS. Also 
supports MP/M-II, MDZ/OS, 
and TurboDOS. 

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

Your Single Source Family of 5-100 Products. 
© Teletek 1983 CIRCLE 24 ON READER SERVICE CARD 



All y,ou dBASE If hotshots 
are about to get what you 
deserve. 

You've written all those slick 
dBASE II programs. 

Business and personal 
programs. Scientific and 
educational applications. 
Packages for just about 
every conceivable informa- nmnnmllllllllln 
tion handling need. 

And everybody who 
sees them loves them because 
they're so powerful, friendly and easy to use. 

But that's just not good enough. 
Uh-uh. 
Because now you can get the gold and the 

glory that you really deserve. 

Here's how. 
We've just released our dBASE II 

RunTime™ application development module. 
And it can turn you into an instant 

software publisher. 
The RunTime module condenses and 

encodes your source files, protecting your 
special insights and techniques, so you can 
sell your code without giving the show away. 

RunTime also protects your margins 
and improves your price position in the 
marketplace. If your client has dBASE II, all 
he needs is your encoded application. If not, 
all you need to install your application is the 
much less expensive RunTime module. 

We'll tell the world. 
With your license for the dBASE II 

RunTime module, we provide labels that 
identify your program as a dBASE II applica­ 
tion, and you get the benefit of all the 
dBASE II marketing efforts. 

We'll also provide additional "how to" 
information to get you off and running as a 
software publisher sooner. 

And we'll make your products part of 
our Marketing Referral Service. Besides put­ 
ting you on our referral hotline, we'll publish 
your program descriptions and contact 
information in dBASE II Applied, a directory 
now in computer stores world-wide. 

Go for it. 
But we can't do any of this until we 

hear from you. 
For details, write RunTime Applications 

Development, Ashton-Tate, 10150 West 
Jefferson Boulevard, Culver City, CA 90230. 

Or better yet, just call (213) dBASE" 
204-5570. And get what you • 
deserve today. 

ASHTON ·TATE 
©Ashton- Tate 1983. 
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Now our $29.95 complete Pascal for CP/M is an even better bargain ... 
WHAT THEY SAID ABOUT 
JRT PASCAL 2.0: 

CREATIVE COMPUTING, Nov. '82 " ... While 
'there is no such thing as a free lunch,' 
JRT Pascal at $29.95 (which includes 
postage) certainly allows the user to 
experience champagne and caviar 
at cafeteria prices ... " 

INTERFACE AGE, Oct. '82 " ... JRT Pascal is 
following the example set by Software 
Toolworks (Sherman Oaks, CAY of 
offering quality software at extremely 
low price ... " 

INFOWORLD, Aug. 16, '82 The magazine's 
'Software Report Card' rated JRT's 

documentation 'good' and performance, 
ease of use and error handling 
'excellent' - the highest rating. 
AND NOW: JRT PASCAL 3.0- 
with all the features that earned 2.0 so 

much praise-PLUS the many new features 
shown here. The price?-still just $29.95! 
This astonishing price includes the complete 
JRT Pascal system on diskettes and the 
new expanded user manual. Not a subset, 
it's a complete Pascal for CP/M. * 

Faster and more reliable than ever, 
for beginner or expert, engineer or busi­ 
nessman, JRT Pascal 3.0 provides a set 
of features unequaled by any other Pascal ... 
or any other language. 

OUR NO-RISK OFFER: 
When you receive JRT Pascal 3.0, look 

it over, check it out, compare it with similar 
systems costing ten times as much. If you're 
not completely satisfied, return it-with the 
sealed diskettes unopened-within 30 days, 
and your money will be refunded in full. 
That's right: satisfaction guaranteed or your 
money back! 

A JRT bonus: if you want to copy the 
diskettes or manual-so long as it's not for 
resale-that's o.k. with us. Pass it on to your 
friends. But don't delay. Send the coupon or 
phone today and start enjoying the Pascal 
advantage; at $29.95, there's no reason 
to wait! 

Extended CASE statement 

Fast one-step compiler; 
no link needed 

Efficient compiler needs 
only 85K diskette space 

Separate compilation 
of auto-loading 
external procedures 

NEW Full support 
for indexed files 

NEW CRT screen 
formatting and 
full cursor control 

NEW Facilities for 
formatting printed 
reports 

Graphing 
procedures 

Statistic procedures 

14 digit BCD 
FLOATING POINT 
arithmetic 

True dynamic 
storage 

Advanced 
assembly interface 

NEW 
File variables 
and GET/PUT 

NEW 
Dynamic arrays 

Random files 
to 8 megabytes 
with variable 
length records 

64K dynamic strings 

Activity analyzer 
prints program use 
histogram 

No limits on procedure 
size, nesting or recursion 

More than 200 
verbal error messages 

Maximum program size: 
more than 200,000 lines 

Handy JRT Pascal 
reference card 
NEW 175-page user manual 
With protective 3-ring binder 
and 5-1/4" or 8" diskettes 
NEW SEARCH procedure 
for fast table look-up 

nT/R\rJ\L30 
Send 
to JRT SYSTEMS 

550 Irving Street/E1 
San Francisco, CA 94122 

or 
phone 415/566-5100 

Name _ 

Address ------------- 

City State Zip _ 

o Check 0 C.O.D. 0 MasterCard 0 VISA 
(CA resioents add sales tax. Add $6 for shipping outside North America.) 

Here's my $29.95; please send me JRT Pascal. I understand that if I'm 
not completely satisfied, I can return it within 30 days-with the sealed 
diskettes unopened-for a full refund. (Allow 2-3 weeks for shipping.) Card # Exp _ 
I need the 5-1/4" diskettes for 0 Apple CP/M; 0 Heath, Hard Sector; . 

• 0 Heath, Soft Sector; 0 Northstar; 0 Osborne; 0 Superbrain; Signature _ 
: 0 Televideo; 0 Xerox 820. I need 0 8" SSD diskettes. 'CP/M is a Digital Research TM. A 56K CP/M system is required . 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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Teaching students how a North Star Horizon II can speed data collection and leave more time 62 for analysis 
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What's wrong 
with CP/M@? 
Hard to operate • Too many 
commands and options • Too many 
ways perfectly good programs can ". 
fail • Not enough specifically helpful 
messages ... 

It needs 
01<1\1~1:XM I 
In 1981-82, many vendors marketed 
CP/M user interfaces (also called front 
ends, shells or menu drivers). 
All of them (save one) were 
mastodons: slow, clumsy, inflexible, 
disk-hungry, hard to install, and 
overpriced. Their buyers usually tried 
them, sighed, shelved them, and 
forgot them. 
OKARA, on the other hand, is a 
gazelle. Once you have tried OKARA, 
you will never willingly go back to 
bare CP/M. Why? Because OKARA is 

D Incredibly fast: It operates at 
memory speed. 

D Automadc and nearly invisible in 
operation. 

D Flexible and programmable - You 
decide how it communicates and 
just how much control it exercises. 

D Immediately usable by the most 
casual beginner. yet powerful 
enough for the most demanding 
OEM. 

D In some ways more capable than 
CP/M 3.0, yet it runs on CP/M 2.2. 

D Field proven in many real-world 
applications. 

D Low priced: $39.95. 

This is the same first-quality software 
package we used to sell for $150. We 
now proudly join the industry-wide 
trend toward reasonable software 
prices. 
OKARA runs on any standard CP/M 
2.2 system. We distribute it in CP/M­ 
standard 8/1 SSSD, Northstar SSDD, 
and Osborne SD formats. 
Order today. We're sure you'll be 
delighted, and we have stacks of 
testimonial letters to prove it. 
We are ... 

1<11\1 
sysle1l1S 

180 Grand Ave. 
Suite 900 
Oakland 

CA 94612 
(415) 654-8671 

California residents add sales tax. Add $3.00 for 
COD·s. $10.00 [or net 30. CP/M is a trademark of 
Digital Research. 

CIRCLE 36 ON READER SERVICE CARD 

Microsystems 
StaH 
Sol Libes editor 
Chris Terry technical editor 
Ian Darwin/Dave Fiedler/Dave Hardy/Bill Machrone/ 
Ernest E. Mau / Bruce Ratoff IAnthony Skjellum contributing editors 
Andrew Bender / David Gewirtz/ Fred Gohlke / Steve Leibson / 
Don Libes/Randy Reitz assisting editors 
Ann Ovodow editorial coordinator 
Nancy Metz editorial secretary 

Mariano Nicieza art editor 

Jeff Weiner . advertising director 

Advertising Sales Offices 
ADVERTISING DIRECTOR 
Jeff Weiner, Microsystems 
Ziff-Davis Publishing Company 
One Park Avenue 
New York, NY 10016 
(212) 725-7957 
NEW ENGLAND. MIDATLANTIC 
Jim Beloff, Microsystems 
Ziff-Davis Publishing Company 
One Park Avenue 
New York, NY 10016 
(212) 725-3452 
SOUTHEAST 
Mark Browning 
Browning Publications 
PO. Box 81306 
Atlanta, GA 30366 
(404) 455-3430 
ADVERTISING COORDINATOR 
Rosemarie Caruso, M icrosystems 
Ziff-Davis Publishing Company 
One Park Avenue 
New York, NY 10016 
(212) 725-5386 

MIDWEST 
Jeff Edman, The Pattis Group 
4761 W. Touhy Avenue 
Lincolnwood, I L 60646 
(312) 679-1100 
SOUTHERN CALIFORNIA, 
SOUTHWEST 
Barbara Farkas, Ziff-Davis Publishing 
3460 Wilshire Blvd. 
Los Angeles, CA 90010 
(213) 387-2100 
NORTHERN CALIFORNIA, 
NORTHWEST 
Jeff Cohen, Ziff-Davis Publishing 
3030 Bridgeway 
Sausalito, CA 94965 
(415) 331-7133 
CANADA 
Frank Lederer, The Pattis Group 
1623 Yonge St. 
Toronto, Ontario M4T241 
(416) 482-6288 
DIRECT RETAIL SALES 
Lynn Kujawa, Ziff-Davis Publishing 
One Park Ave. 
New York, NY 10016 
(212) 725-7679 

Microsystems is published by the Consumer Computer & Electronics Division of 
Ziff-Davis Publishing Company 

Peter J. Blank, creative director 
VICE PRESIDENTS 

J. Scott Briggs, marketing 
Carole Mandel, circulation 

Eileen Markowitz, general manager 
PRESIDENT 
Larry Sporn 

M ICROSYSTEMS(lSSN #0199-7955) is published monthly by Ahl Com8utin.12' Inc .. a subsidiary of 
Ziff-Davis Publishing Company. One Park Avenue. New York. NY 10 16. David Ahl, President: 
Elizabeth B. Staples. Vice-President: Selwyn Taubman. Treasurer: Bertram A. Abrams, Secretary. 
Second Class postage paid at New York. NY 10016 and at additional mailing offices. POSTMASTER: 
Send address changes to M ICROSYSTEMS, PO Box 1987. Morristown. NJ 07960. Subscriptions are 
$24.97 for 12 issues. Canadian prices are $5.00 per year additional: other foreign $8.00 per year additional 
(U.S. currency only). For information or questions about subscriptions phone: (800) 631·8112. 
Curvrigilt ., In3 by Ahl Cumputing. Inc. CP/M is a registered trademark of Digital Research. 

Editorial correspondence is welcomed and should he sent to: MICROSYSTEMS. One Park Avenue, New 
York. NY 10016. Phone: (212) 725-6856. 
For information on commercial advertising. write to: MICROSYSTEMS Advertising Dep't., One Park 
Avenue. New York. NY 10016. or call Jeff Weiner at (212) 725-7957. 



OVISISCHEDULE 0 SUPERCALC 0 VISICALC 0 WORDSTAR 0 D.B. MASTER 0 MULTI PLAN 0 VISIFILE 0 dBASE II 0 

~ 
a:: o 
N 
o 
LLI o 
LLI 
11. 
i= z 
LLI 
V 
o 

o 
)- >! 
"'tI 

"' ::0 ..., 
"' n -I 
o ..., 
;= 
"' ~ 
)- 
z 
)­ 
(i) 

"' ::0 

o 
LLI 
Z ::::i o 
~ 
LLI o 
o 
a:: 
LLI 
IlD 
~ ::::i v 
z g 
z 
~ v 
o 

unless you can "test" it first, from 
United Computer's SOFTWARE RENTAL LIBRARY ~ 

o 
You can now RENT the most popular software available for just 

15% of Manufacturers' Retail Price 
• Eliminate the risk-rent first! 
• All purchases are 200;0 Off of Manufacturer's 
Suggested List 

• 1000;0 of rental fee applies toward purchase 
• Rentals are for 7-days (plus 3 days grace for return 
shipping) 
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There are now 2 different plans to choose from: "'tI 

~--------------------------~--------------------------~ ; 
Join the Game Group for only S50.00 Join the Business Group for only ~ 
per year and receive your first computer S125.00 per year and receive your first ~ 

::I: game rental FREE. Then rent as many rental FREE. Then rent as many business 0 
games as you like for only 15% of Mfrs. application programs as you like for only 
Sugg. Retail Price. * Minimum order, 3 game rentals 15% of Mfrs. Sugg. Retail Price. * 
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~ REMEMBER, THESE ARE NOT DEMOS, BUT ORIGINAL ~ 
~ UNRESTRICTED SOFTWARE PROGRAMS ~ o ~ 
~ (complete with manuals in original manufacturers' packages) ~ z ::0 

~ To Immediately Order, or for more information: ~ 
! Money Orders or credit cards BUSINESS HOURS Toll Free CALL 1-800 992-7777 ~ 
~ 111111 [XI Mon-Fri 8:30-530 In California CALL 1-800 992-8888 ~z o . Saturday: 8:30-2:00 
v Checks allow 2 weeks Pacific Time Zone In L.A. County CALL 1-213 823-4400 ~ 
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Editor's Page 
by Sol Libes 

I t is with great pleasure that I 
can tell you that Microsys­ 
tems magazine is doing real­ 

ly well. Total circulation is now 
approaching 50,000 with ap­ 
proximately one-third in deal­ 
er /newsstand sales and the rest 
direct subscribers. It must 
mean that we are doing things 
right . . . in other words, serv­ 
ing the needs of our readers. 
And we expect to continue as 
the leading magazine for the 
sophisticated user of microcom­ 
puter systems. 

Incidentally, Microsystems is 
having its circulation figures 
audited by the publishing in­ 
dustry's independent auditing 
organization. So you can be­ 
lieve that our figures are accu­ 
rate. 

Also, we are in the process 
of conducting another of our 
reader surveys. We have select­ 
ed 2,000 subscribers at random 
and mailed them our question­ 
aire and a one-dollar bill. If 
you are one of the lucky recip­ 
ients of the questionnaire ... 
congratulations ... but please 
fill it out and return it to us. 
We really read your comments 

and they provide a terrific feed­ 
back to us on how to improve 
Microsystems. 

You may have also noticed 
that we have finally gotten our 
act together and are getting is­ 
sues out on time ... in fact 
we are getting them in the 
mails so that they have been 
arriving in subscriber's mail­ 
boxes by the first of the month. 
And we have done that while 
going from bimonthly to 
monthly publication. We think 
that is quite an accomplish­ 
ment. 

Upcoming issues 

Weare working on some ter­ 
rific issues that will highlight 
the following topics: 
May S-l 00 Standard 

& Components Directory 
June Computer 
Graphics 

July Business 
Oriented Software 

August Computer 
Communications 

September 16-bit 
Systems 

October UNIX On 
Micros - Part TI 

November Local 
Area Networks 
The photo below were tak­ 

en at a breakfast meeting of 
RCPM Sysops and public 
domain software groups. The 
meeting, sponsored by Mi­ 
crosystems, was held in con­ 
junction with CP /M-83 (San 
Francisco, Jan. 20-23, 1983). 
An article on what took 
place will appear in the M 
issue. [!J 

Above right: Sol Libes 
(standing), Ward 
Christensen, Bill 
Bolton (CPMUG, 
Australia), Trevor 
Howard. Below rt: 
Bruce Ratoff, Bill 
Chin, Robert Todd 
(SIG/M 
Coordinators). 

Above left: Ward Christensen 
(CPMUG software librarian). 

8 Microsystems April 1983 



PU, 
Floppy Disk Controller, 

64K of Memory, Serial & Parallel 
I/O Ports ... all on a SINGLE 5-100 BOARD! 
Advanced Digital is the leader in 
5-100 single bomdcomputers. Our 

-ottenrlon to quality workmanship, 
our outstanding performance 
and proven reliability have made 
our SUPER QUAD "oomouter 
on a board" number one. 

Now SUPER QUAD© has been 
elected "Chairman of the Boords' 
in the expanding Multi­ 
Processing marketplace. SUPER 
QUAD functions as the Bus Master 
and takes charge of many 
SUPER-SLAVE© processor boards. 

SUPER QUAD is so complete, 
it actually replaces the traditional 
4-board 5-100 computer and for 

only $875.00. 

Look at these features: 
• IEEE $-100 Standard 
• Z-80ACPU 
• 64K of Bank Select Memory as 
well as extended addressing 

• Double density floppy disk 
controller. Both 8" or5-1/4" Disk 
Drives 

• 2 serial & 2 parallel I/O ports 
(R5-232 and intelligent hard 
disk interface). 

• 2K or 4K of monitor EPROM 
• Runs with CP/M®, MP/M® and 
turbo-DOS™ 

• One year warranty. 
• Free copy of bios disk. 

Advanced Digital's SUPER­ 
SlAVE processor boards are the 
ideal directors to work with the 
Chairman of the Boards and 
Turbo-DOS© operating system in a 
multi-user, multi-processor system. 

Ask about our new HDC-1001 
Hard Disk Controller for 
both 8" or 5-1/4" hard disk 
drives, only $500 retail. 
For more information, write or 
call: Sales Dept. 

12700-6 Knott Street • Garden Grove, California 92641 • (714) 891-4004 TELEX 678401 tab irin 
C> Copyrlgl1t 1981 Advanced DIgi1a1 



News & Views 
by Sol Libes 

Rumors .••. 
It is expected that at next 
month's National Computer 
Conference, at least 20 compa­ 
nies will introduce UNIX sys­ 
tems based on the 68000 and 
80286. Also, expect at least two 
companies to show prototypes 
of high-capacity optical read I 
write systems. Moreover, sev­ 
eral other companies can be ex­ 
pected to introduce portable 
computers: Rumors are that 
both Tandy and IBM will bring 
out portable machines. And, 
look for Osborne to introduce 
their two new portables: One, a 
lower-cost unit weighing 40% 
less than the current unit, and 
the second, having a 9" display 
instead of the current 5-incher. 
Expect both to have some form 
of IBM-PC compatibility .... 
There are rumors that Memo­ 
tech, a manufacturer of periph­ 
erals for the Sinclair ZX81 ITi­ 
mex 1000, will shortly intro­ 
duce a 5'/4" disk drive add-on 

for the ZX81 that will include 
CP 1M and an enhanced key­ 
board. They are expected to 
sell it for $300. Add some addi­ 
tional memory, and you should 
be able to have a minimal CP I 
M system for under $800. 

Computer hobbyists 
to meet 
Over 15,000 avid computer 
hobbyists are expected at the 
Trenton Computer Festival on 
April 16 and 17. The big at­ 
traction is an outdoor flea mar­ 
ket that covers about 20 acres, 
where hobbyists can buy every- 

PICK A 

thing from complete used com­ 
puter systems and components 
to used software and rare out­ 
of-print manuals. Sellers and 
traders set up tables and sell 
off the back of their cars. 

Called the "Trenton Com­ 
puter Festival," it is now in its 
eighth year and has the distinc­ 
tion of being the first personal 
computer show ever held. It is 
held on the campus of Trenton 
State College, Trenton, New 
Jersey. There will also be an 
indoor commercial exhibitor 
area, speakers, user group 
meetings, and a banquet. 

The Trenton Computer Fes­ 
tival is sponsored by three non­ 
profit organizations: The Ama­ 
teur Computer Group of New 
Jersey, Philadelphia Area Com­ 
puter Society, and Trenton 
State Computer Society. For 
information call (609) 771- 
2487 or write: TCF-83, Tren­ 
ton State College, Trenton NJ 
08625. 

SYSTEM! 

We're offering you our S8-80 system in either 51/4" or 8" 
disk drives, your choice. Either way your system comes 
with a full size (12" diagonal) non-glare tiltable green 
screen with 24 lines by 80 character format. Its rnulti­ 
character set offers blinking cursor, underlining, reverse 
video, and half and zero intensity. The movable, detach­ 
able keyboard has a numeric pad with cursor control and 
function keys. 

• Single Board Technology. CP/M® Operating System 
• 4 MHz Z80A CPU. 64K 200ns Main Memory 

• 8-lnch Dual Density Floppy Drives 
• 5 1/4-lnch Dual Density Floppy Drives 

• 2-Serial Ports. 2-Parallel Ports 
• 4-Counter/Timers • Expandable 

For further information about this limited offer call or write: 

Nationwide on-site and depot repair service 
through the professionals at INDESERV. I.J Colonial Data 

"CP/M is a registered trademark of Digital Research. Inc. 

Colonial Data Services Corp., 105 Sanford Street, Hamden, Conn. 06514. (203) 288-2524. Telex: 956014 
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GREAT PRICES! 
MICROSOFT 

BASIC COMPILER $299 
M/SORT 165 
MICROSOFT COBOL 80 559 
MICROSOFT COBOL 80 with msort .. 675 
muLiSP / muSTAR 169 
MULTIPLAN 229 
muSIMP/mUMATH 199 
Z80 SOFTCARD PREMIUM PACK 599 

MICROSTUFF 
CROSSTALK $119 

NOVATION 
CAT ACCOUSTIC MODEM $146 
D CAT DIRECT CONNECT MODEM 156 

SORCIM 
ASSEMBLY CODE TRANSLATOR $93 
PASCAL M 131 
SUPERCALC 189 

SUPERSOFT 
DIAGNOSTIC I $65 
DIAGNOSTICS II 84 
DISK DOCTOR 84 
STACKWORKS FORTH 153 
C COMPILER 153 
FORTRAN RATFOR 284. 
SSS FORTRAN IV 219 
SSS RATFOR 88 
TERM I 131 
TERM 11 ..••••••.••••••••.•.•••••••. 150 
UTILITIES I 53 
UTILITIES II 53 
TINY PASCAL 74 

TELEVIDEO 
910 TERMINAL $656 
912C VIDEO TERMINAL 806 
920C VIDEO TERMINAL 868 
925 TERMINAL 825 

WHITESMITH 
C COMPILER $600 
PASCAL 437 

ZENITH 
Z19 VIDEO TERMINAL $899 
ZENITH 12" GREEN MONITOR 129 
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ASHTON-TATE 
dBASE II $529 

C.ltoh 
PROWRITER SERIAL $639 
PROWRITER PARALLEL 489 
F1 0-55 1399 

COMSHARE TARGET 
PLANNER CALC $79 
TARGET FINANCIAL MODELING 249 

FORCE II 
MATHSTAR $99 

FOX & GELLER 
DUTIL $68 
OUICKCODE 229 

HAYES 
MICROMODEM II $289 
1200 BAUD SMARTMODEM 589 
CHRONOGRAPH 199 
SMARTMODEM 224 

IDS 
PRISM 132 PRINTER $ 1649 
IDS PRISM 80 PRINTER ......•..... 1049 
MICROPRISM PRINTER 599 

ISA 
SPELLGUARD $189 

LEXISOFT 
SPELL CHECK $225 

MICROPRO 
CALCSTAR $189 
DATASTAR 239 
INFOSTAR CALL! 
MAILMERGE 89 
SPELLSTAR 149 
WORDSTAR 279 
WORDSTAR CUSTOMIZATION NOTES 299 

MAXELL 
FD-1 8" SINGLE SIDED $41.50 
FD-2 8" DOUBLE SIDED 48_95 
MD-1 5" SINGLE SIDED 31.25 
5" DOUBLE SIDED 47.10 

CALL TOLL· FREE 
1·800·523·9511 
IN PENNSYLVANIA: 
1-215-868-8219 
MICROHOUSE introduces innovative products periodically. Please call for 
the new CP/M menu. 
PRICES MAY VARY WITH DIFFERENT FORMATS. ALL PRICES AND SPECIFICATIONS ARE SUBJECT TO 
CHANGE WITHOUT NOTICE. PLEASE CALL OR WRITE FOR SPECIFICS. 

1444 LINDEN ST_/BOX 499 BETHLEHEM, PA 18016 

WE WANT YOU TO KNOW ... 

MICROHOUSE 



News & Views continued 

UNIX/C CBBS starts 
C-LINE, A Computer Bulletin 
Board System supporting 
UNIXjC users is now in oper­ 
ation (2000-0900 hours week­ 
days, 24 hours weekends; 110- 
710 baud). The phone number 
is (201) 625-1797, and the sy­ 
sop is David Fiedler (who has 
authored several articles on 
UNIX AND C for Microsys­ 
terns). The system is running 
CP jM-Microshell with 2 
Mbytes of files. It caters to 
news and rumors about UNIX, 

UNIX-like systems, and C soft­ 
ware. The sysop promises on­ 
line instruction in UNIX and C. 

Public domain software 
The SIG jM software group 
has released volumes 85 
through 91, containing new 
utilities and the SYSLIB inte­ 
grated library of macros. 

These disks are available on 
many RCPM systems and local 
CP jM user groups or from 
SIGjM, Box 97, Iselin, NJ 
08830. 

~MEET OUR FAMILY---.... 
The InfoSoft Family of 

MicroComputer Operating 
Systems 

Over 100,000 users 
can't be 
wrong 

INTRODUCE ME! 
D Dealer 

I AM A: 
o Distributor o Computer 

Manufacturer 

CIRCLE 96 ON READER SERVICE CARD 
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Audio/Visuals • • • 
Bell Laboratories is offering 
two videotapes on the UNIX 
operating system. One gives an 
overview and shows how it is 
used. The second gives more 
details on UNIX. The cassette 
tapes are $100 VHSjBeta) or 
$140 (PALjSECAM). They 
are available from MGS Ser­ 
vices, Inc., 619 W. 54th St., 
NY, NY 10019. 

The SIGGRAPH (Special 
Interest Group on Computer 
Graphics) of ACM (Associa­ 
tion for Computing Machinery) 
has available 35-mm slides and 
video tapes on computer-gener­ 
ated graphics. For more infor­ 
mation conctact: Torn DeFanti, 
UICCjEECS, Box 4348, Chi­ 
cago, IL 60680; (312) 996-. 
5485. 

News bits ••• 
Digital Equipment Corp. 
(DEC) has agreed to distribute 
the Bridge software package 
from Virtual Microsystems. 
The Bridge allows CP jM-based 
software to run on DEC mini­ 
computers. . . . Digital Re­ 
search is expected to shortly in­ 
troduce a Fortran Compil- 
er ... A new magazine for 
UNIX and C users is being 
published by World UNIX & 
C, 30 Mowry St., Box 5314, 
Mt. Carmel, CT 06518; tel: 
(203) 288-0283. A subscription 
is $12jyear ($16 if invoiced). 

Erratum 
In "Four SBCs Reviewed" 
(Feb '83), the price of the In­ 
tercontinental Micro Systems 
board in Table 1, p. 75 should 
be $995, not $1025. Also, we 
inadvertently showed a second 
view of the Sierra SBC-IOO 
board instead of the Advanced 
Digital Super Quad. The cor­ 
rect photo of the Super Quad 
board is shown below. 



#1 with Words. A+ with Numbers. 
Spellbinder Word Processing and Office Management Software. 

Spellbinder processes words and numbers. Spellbinder features flexible printing options; mass 
So you save time and improve accuracy in any document: mailing and legal text capabilities; plus forms handler 
Financial statements. Budgets. Reports. Invoices. and boiler plate features for commonly used documents. 

Spellbinder lines up columns of numbers for faster Spellbinder makes word processing much easier, 
data entry; calculates rows and columns; and puts the much faster, and much less expensive. In fact, many of our 
totals where you want them. users convert from some of the better known (and more 

Spellbinder performs a number of mathematical costly) systems. 
functions, such as addition, subtraction, and multipli- You should be just as discriminating. See your nearest 
cation; extends figures (for example, 6 dictionaries dealer for a demonstration of Spellbinder. Or call Lexisoft 
@ $12.35 = $74.10); adds tax to invoices; and displays at (916) 758-3630. 
convenient reference tables. 

You can edit numbers within a column, or move a 
column to a different location. Spellbinder's integrated 
forms handler saves time and manpower on multiple 
invoices, reports, and other documents. 

The software for discriminating users. 
Whether you process numbers or words, you'll appreciate 
Spellbinder's unrivalled ease-of-use and superior capa­ 
bilities. Spellbinder and an inexpensive microcomputer 
easily outperform dedicated word processing systems 
costing up to three times more. IBM is a registered trademark of IBM Corporation. 

Spellbinder Word Processing 
and Office Management System. 

A product of Lexisoft, Inc. 
Box 267, Davis, CA 95616 0 (916) 758-3630 
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--~~.~.----------------------------------------~ # ELECTRALOGICS'MnO 
'~~. ~ The most versatile and capable 

I/O board available for the 5-100 bus. 
Electralogic's MFIO is the most versatile and 
capable lIO hoard available for the S-I 00 bus, The 
8 asynchronous serial ports, 2-8 bit bidirectional 
parallel ports, 8 level programmable interrupt 
controller and battery backed-up real time clock 
provide all the features which traditionally re­ 
quired 3 or more boards, 
The design meets the needs of OEM's and 

system integrators who demand high density and 
reliability in their products, 

Additional capabilities include extended lIO 

addressing, up to 6 wait states, jumper selectable 
for high speed systems, easy to use interface cards 
and serial data rates up to 57,6 K baud, 

The 2 pin boards allow any of 20 interrupt 
sources (lIon board + 9 from SIOO bus) to activate 
1-8 interrupt levels, The board comes complete 
with extensive manual and source listings for 
standard CP / M* BIOS, interrupt driven BIOS, clock 
set routine, time print routine, diagnostic routines 
and sample device initialization routines, 
'CP/M is a trademark of DIGITAL RESEARCH, INC. 

CENTRONICS 
OPTION BOARD 

Centronics compatible. 
connector, ----------- 

RS-232 Interface 
connector 
I 
I 
I 
I 

STANDARD 
PARALLEL 
OPTION 
BOARD 

SERIAL 
OPTION 
BOARD 

Interface re-confiqura­ 
---- tionjumpers 

8-RS232 Serial Inter­ 
faces utilizing TD(2), 
RD(3), RTS(4) CTS(5), 
DSR(6), CD(8), DTR(20), 
RI(22) 

2 - 8 bit bi-directional 
parallel ports with 
handshaking 

Nickel Cadmium 
Battery backs up Real Time Clock _ 

_ UL Approved PCB 

Real Time Clock - 
milliseconds to months 
+ alarm 

Software configurable - - - , 
PIA 

Asynchronous UARTs 
- with internal Baud 

Rate Generator 

Interrupt Pin Boards­ 
map 20 sources onto 8 - 
levels 

- Crystal Time base 

MFIO --, I ' ~~I----~~ __ --------;---------J I I 
.----------------, I I I L. Custom Board 

Priority Extended 1/0 Address I Controller 
Interrupt jumper selectable I 
Controller Complies; with S I 00-696 

Bus Standard for 8/16 
bit systems 

PRICE - $499.00 
CENTRONICS OPTION BD. - $39.96 
SERIAL OPTION BD. - $24,95 
STANDARD PARALLEL 

OPTION BD, - $24.95 

Wait state generator 
for extremely fast 
systems 

logics TM Electra 
Manufactured by: 
ELECTRALOGICS INCORPORATED 
39 Durward Place, Waterloo, Ontario 
Canada N2L 4E5 Tel 519-884-8200 

- Incorporated 
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Letters to the Editor 
Sir, 

I have just finished reading 
Mr. Paul H. Earley's article 
"Twenty-six Megabytes for 
Your Computer" in the No­ 
vember /December 1982 issue 
of Microsystems. The article 
was quite interesting, especially 
since the company I worked 
with used a Morrow M26 as 
part of a computer system to 
be installed in a client's offices. 
While I agree with Mr. Ear­ 
ley's comments on this Hard 
Disk System, there are some 
additional remarks regarding 
the M26 that I feel should be 
presented to your readers. 

The M26 was attached to an 
IEEE-696 S-100 based multi­ 
processor microcomputer using 
dual 8" floppies with a Tarbell 
controller. The computer sys­ 
tem was configured from its as­ 
sembly to use the M26 and was 
in use for a period of approxi­ 
mately 4'h months. During this 
time I found the M26 to be 
generally reliable, with certain 

reservations. 
One of the first things I no­ 

ticed about the M26 was, as 
Mr. Earley stated, its "no­ 
frills" design. This also ex­ 
tended to the chassis and cover. 
Despite the rather large size of 
the unit, it has no supports for 
the cover other than the sides. 
As a result, the cover has little 
solid structural strength and 
cannot safely support another 
unit on top of itself. Further, it 
is too heavy to sit directly on 
top of anything other than a ta­ 
ble (assuming it is a table-top 
model, as was ours and appar- 

ently that of Mr. Earley). 
While we were able to place 
the computer chassis on top of 
the floppy disk unit, the M26 
could only be used to hold 
manuals, forms, and other rela­ 
tively lightweight items. Con­ 
sidering the area covered by 
the M26, this was a distinct 
disadvantage. 

The noise from the cooling 
fan, which Mr. Earley de­ 
scribed "as being quite loud" is 
very loud. This would be an­ 
noying enough by itself but 
when combined with the noise 
from the fans in the computer 
and the floppy disk unit, it be­ 
comes almost unbearable for 
any extended period of time. 
The client who was to receive 
the system decided it would 
have to be installed in a back 
storeroom rather than one of 
the offices due to this noise. 

The documentation and soft­ 
ware provided for installation 
were in my opinion far less sat­ 
isfactory than Mr. Earley de- 

for the 
68000 

Fully configured hard disk development systems, based on CompuPro hardware, are now available from Gifford Computer 
Systems. The total price with hardware and software? Only $9990. All you need is an RS-232 terminal to be up and running. 
Each system is covered by a two year, 24 hour replacement warranty. Systems are available for delivery now. 
Hardware . Software 
08 MHz Motorola MC68000™ CPU 0 CP/M-68KTM from Digital Research 
o 256K high speed static RAM 0 C compiler from Digital Research 
02.4 Mbyte floppy disk storage 068000 assembler from Digital Research 
021 Mbyte formatted Winchester disk 0 Mince visual editor from Mark of the Unicorn 
09 serial ports r- -- - - - - - - - - - -., o Real time clock/ calendar 
o 20 slot IEEE 69615-100 motherboard I I 

I ~ I 
I 1922 Republic Avenue, San Leandro, CA 94577 I 

(415) 895-0798 A division of G&G Engineering I I'D LIKE THE WHOLE STORY. I 
Please send me your brochure. I Name Title I 

I Organization I 
Address ---,,-- -::- _ 

I 
City State ZiP 

1 Phone.L; _ 

Lo Please have a representative call me. .J ------------ 

Upgrades for CompuPro based computers. 
o Compuf'ro P' 68000 CPU (8 MHz) $ 850.00 
o CP/M-68KTM from Digital Research $ 350.00 
o 20 Mbyte Winchester disk subsystem with 
CBI05 drivers $3,595.00 

CP/M is a registered trademark of Digital Research. CP/M-68K is a trademark of Digital 
Research. MC68000 is a trademark of Motorola. Mince is a trademark of Mark of the Unicorn. 
CompuPro is a trademark of Godbout Electronics. 

GIFFORD COMPUTER SYSTEMS CENTERS 0 SAN LEANDRO, CA 94577 (415) 895-0798 0 SAN FRANCISCO, CA 94104 (415) 391-4570 
o LOS ANGELES, CA 90064 (213) 477-3921 0 OKLAHOMA CITY, OK 73112 (405) 840-11750 HOUSTON, TX 77046 (713) 877-1212 0 
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I 
~ L_e_t_te __ rs __ t_o __ th_e __ E __ d_it_o_r __ co_n_t_in_u_e_d ~lil 

scribes. I assume that much of hardware point of view involved weeks and required 20 to 30 , 
this is due to Mr. Earley's pre- the drive belt between the mo- minutes to correct. This fairly 
vious knowledge of CPM. Our tor and the disk unit. On a large amount of time was 
experience showed that a good number of occasions the belt needed because three or more 
working knowledge of CP 1M came off of the spindles when tries were usually necessary be- 
was essential before starting the M26 was turned on. Our fore the belt would stay in 
the installation, and even with limited resources led us to de- place. On one occasion the belt 
this knowledge a good bit of cide to turn off the entire com- broke completely and had to be 
trial-and-error work was re- puter, including the M26, when replaced. Morrow was helpful 
quired. This is not a job for a it was not going to be used for in this situation, and the re- 
beginner, nor is it something a few hours. Apparently the placement belt arrived in three 
someone with a low frustration power-ups (less than one per days at a cost (including ship- I' 
point should attempt. day) overstressed the belt. The ping) of approximately $31. It 

The one major problem en- belt came off on an average of appeared that the motor of the ! 
countered with the M26 from a more than once every two M26 simply accelerated too qu- II 

icly for the disk to follow. 
Overall, the Morrow M26 j 

and its cousins, the M20 and I 
M 10 hard disks, are very useful I 
additions to any computer sys­ 
tem. It is not, however an in- i 
stallation that should be under- I 
taken by a novice, given the I 
type of documentation and soft- ! 
ware provided with the unit. <,' 

The hardware itself, although I 

solid and basically well de- ! 
signed, has some problems that I 
can cause trouble. Anyone con- I' 
sidering acquiring a hard disk _,_ 
such as any of these should 
take these problems into ac- 
count along with the comments 
and considerations put forward 
in Mr. Earley's article. 

* * * TECHNICAL SALES AND SUPPORT STAFF * * * 
Our ads have appeared continuously in Byte Magazine since 1977. We are Byte's 
oldest advertiser after Cromemco and Godbout. Then why are our ads suddenly 
appearing in Microsystems and Dr. Dobbs? Our product lines and technical staff 
address the needs of sophisticated, informed and intelligent users such as readers 
of Microsystems and Dr. Dobbs. Although we have added some non-5-100, home 
computer systems to our catalog, we will continue to focus on more sophisticated, 

high performance, high technology equipment. 

MASTER MAX: Z-80, IEEE 696 S-100 system with dual 8" drives. Features Inter­ 
continental CPZ48000 single card computer. 4 DMA channels and universal inter­ 
rupt controller give great versatility and speed. $2,540 includes CP/M. OPTIONS: 
ICMS slave cards, TURBO DOS (single or multi user), double sided drives, single 
or dual Winchester subsystem, 220v/50hz. 

IMS MULTI USER SYSTEMS: Z-80, S-100.CP/M compatible Turbodos cuts 
link/edit time in half. Z80 code, interrupt driven. Up to six times faster than CP/ 
M; up to 35% increased disk capacity. Slave cards give each user own CPU, 64K 
RAM, 2 I/O. No speed degradation as users are added! On site service for NY quad 
state area. 

single 

LOMAS and SEATTLE 8086 implemented by J.D. Owens in choice of several 
S-100 mainframes w/ dual drives. lOMHZ option, dynamic or static RAM. CP/M 

or MSDOS. 
GRAPHICS: 

AUTOCAD: Interactive 
TON INSTRUMENTS 

OR MIRAGE (RS232). Monochrome or color. 
for engineers, architects, others. HOUS- 

S-100 BOARDS: Godbout, Systems Group, SSM, Tarbell, Morrow, CCS, Sierra 
Data, Teletek, Intercontinental Micro and others. 

OR DUAL WINCHESTER SUBSYSTEMS: Dual version 
problem. Implemented for CP/M, TURBODOS, TRS 80, IBM PC, 

others. 

16 Microsystems April 1983 

David H. Ternes 
695 Kennedy Drive 

Bloomfield, IN 47424 
Sirs: 

Microsystems has done 
many nice things for me in the 
two or so years it's been arriv­ 
ing in my mail, but your publi­ 
cation of Digital Research's 
CP 1M patches (lull Aug '82) 
really got me going! 

In addition to their intrinsic 
value for improving CP 1M, 
they're a great tutorial. Some­ 
one at DR went to considerable 
bother-a characteristic that I 
didn't know DR possessed-to 
demonstrate several approaches 
to patching. Easily the best tu­ 
torial on DDT I've seen. And 
I've read all the books. 

Working through the exer­ 
cises in your tutorial has dou­ 
bled the number of articles 
about CP 1M that I understand! 

Bruce W. Armstrong, M.D. 
423 S. Poplar St. 

Centralia, IL 62801 
I!J 



Good reasons why you should 
subscribe to Creative Computing. 

It's the Number One magazine 
of computer applications and software! 

O Creative Computing 
gives you things to 
actuarly do with a 
computer. 

Just owning a computer isn't enough. 
You've got to know what to do with it. 
That's why applications are our primary 
focus. Text editing, animation, graphics, 
business simulations, data base and file 
systems, music synthesis, control of 
household devices, communications, 
games-some of the applications and soft­ 
ware you'll learn about in Creative 
Computing. 

4 Creative Computing 
covers computer 
education in depth. 

We started out as a computer education 
publication, and we're still committed to the 
educational community. We regularly carry 
articles on designing educational software, 
evaluating educational software, teaching 
concepts and terminology in computer 
education, text editing applications for lit­ 
erature and computer simulations in the 
classroom-plus a great deal more. 

Our price is right. 
By subscribing to Creative 
Computing now, you can save 
as much as 33% off the full 
subscription price. To learn 

elsewhere what you'll learn from Creative 
Computing, you might spend hundreds of 
dollars in course fees and books. Then 
you'd have to winnow out what you could 
use from all that you'd learned. But Cre­ 
ative Computing does that for you, so you'll 
have time to enjoy your own computing 
.interests. And that saving of time makes 
this offer very inexpensive indeed. 

Join over 150,000 ~ Creatilfe Computing readers 
by subscribing today! 
Just use the coupon 

at right 

There's one place you can always be sure of 
learning more about microcomputer software 
and applications: Creative Computing. 

Every month Creative Computing provides 
you with a continuing education on everything 
related to microcomputers and computer 
equipment. Useful articles, "how to" tutorials, 
exciting new applications, games and "no 
holds barred" reviews of the latest software 
and equipment make up a major part of 
Creative Computing's editorial content. 

/ 2 Creative Computing 
discusses business 
applications in simple, 
nontechnical language. 

If you're a business person who needs to 
know about the latest developments in 
word processing and office applications, 
turn to Cteetive Computing. We clarify 
such business applications as investment 
analysis, futures evaluations, data base 
management, mailing list programs, text 
editing, word processing and simulations. 
And all the software available for business 
people. 

5 Creative Computing 
brings you hours of 
mind-expanding game 
entertainment. 

We've got a soft spot for the computer 
game addict-and computer game soft­ 
ware. We know you want to understand 
more about the new computer games 
flooding the market: which ones are easi­ 
est to learn? Require the most skill? Offer 
the most surprises? Give you the best 
graphics? Provide the most challenge? 
Contain a new twist? Creative Computing 
brings you the answers. 

We give you probing features on program­ 
ming breakthroughs and important news. Plus 
in-depth articles on elementary, intermediate 
and advanced software and applications 
topics-to help you develop your knowledge 
and skills, save hundreds (perhaps thousands) 
of dollars in unneeded software, discover uses 
for your personal computer that you might 
never have considered. Articles that increase 
your overall "computer consciousness:' Here's 
how: 

a Creative Computing 
helps you decide which 
computer equipment 
is best for you. 

Our tough, no-nonsense equipment pro­ 
files arm you with the facts before you walk 
into a computer store. You'll know the right 
questions to ask and how to cut through 
the jargon and sales hype. We give you 
authoritative guidance in deciding what 
you need, what you don't need-and 
what's right tor you and your pocketbook. 

r-------- SAVE UP TO 33%! ---------, 
Creative Computing· po. Box 5214 • Boulder, Colorado 80322 

YES! Send me Creative Computing for: 
o One year (12 issues) for $19.97-1 save 20%! o Two years (24 issues) for $36.97-1 save 26%1 o Three years (36 issues) for $49.97-1 save 33%! 

Savings based on full one-year subscription price of $24.97. 

Check one: 0 Payment enclosed. 0 Bill me later. 8H344 

Mr.! Mrs.! Ms., --:--:--_-:-:-:--::-_-:-- _ 
(please print full name) 

Creative Computing 
features the state of 
the art. 

Columns on the most popular personal 
computers, a "software legal forum," let­ 
ters to the editor. Reviews of books, 
games, organizations, dealers and events. 
Fascinating interviews with leading inno­ 
vators, equipment designers, program de­ 
velopers and game inventors-men and 
women who'll give you a real glimpse of the 
future! 

Address, Apt. _ 

City _ 

State Zip, _ 



The CP/M Bus 
This column is planned as a 
CP 1M forum. Readers are 
encouraged to send in ques­ 
tions about CP 1M, which I 
will try to answer. 

by Anthony Skjellum 

A note on LOCALs 
In the previous installment, an 
example was included 
('CMPI6') to illustrate the use 
of LOCAL symbols. In the 
above macro, all but one sym­ 
bol can be local. The @@CP 
symbol cannot be since it will 
be referenced by subsequent in­ 
vocations of the redefined form 
of CPHLDE. None of the sym­ 
bols have to be local since the 
subroutine @@CP: is assem­ 
bled only once. Use of locals 
would be a matter of program­ 
ming caution used to help avoid 
collision of symbol names with 
other programs segments. To 
give the macro the preferred 
form, the following would be 
added as the second line of the 
macro: 

Macros and Macros 
Assemblers: Part II 

M acro instructions are a 
convenient facility pro­ 
vided by sophisticated 

assemblers. An introduction to 
macros was presented in the 
"CP 1M Bus," Microsystems 
Nov IDec '82. Readers should 
refer to this article. 

REPT ••. ENDM 
revisited 
In the previous installment on 
macros, an example using the 
REPT . . . ENDM macro se­ 
quence to produce a 7-byte 
area filled with zeros was in er­ 
ror. This is the correct form of 
the example: 

AREA, REPT 7 
UB 0 
t'I\OM 

The symbol VALUE used in 
the original example is not 
needed. 

Use of comments in 
macros 
Normally, assembly language 
comments are delimited with 
the semicolon (';') character. 
Macros may also have com­ 
ments within their definitions. 
However, the comments will be 
stored within the symbol table 
and added into the assembly 
language output at each macro 
expansion. This is usually not 
required and can also consume 
significant space in the as­ 
sembler's symbol table. To 
avoid this overhead, assemblers 
such as Digital Research's 
MAC interpret a double semi­ 
colon, or fat semicolon (';;') as 
a special macro comment. Such 
comments are not stored in the 
symbol table and will not ap­ 
pear in macro expansions. 

Redefining stored 
macros 
It is often desirable to have a 
stored macro behave specially 
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on its initial invocation. This 
permits various initializations 
to be done. A macro may be 
redefined by placing a stored 
macro definition of the same 
name within the original defini­ 
tion. A simple example follows: 
CPHLDE MAcRO )) compore hI '0 d. 

JMP @@SKIP " skip t h •• suhrout I r-e 

" 
•••• nleh 10J 10 .••. ': 

OOCp, STA @@ACC .. save occumulotor 
MOV A,L 
(;MP E " compare low orders 
JNl ~CPEX ;; no compore 
MOV A,H 
SBB 0 " compOl:e high orders 

" 
s e t t Ing flags 

@(!ICPEX, LOA @@ACC ,: recover accumulator 
HET ;, and e x I t 

(_o)@ACC: 08 " data area. 
@C!ISKiP: ;; whe r e '0 jump '0. 

" 1) redefinition: 

" CPl-!lUE MACRO !; redef lne for subsequent 
10 e c t I s 

CALL @@CP.)) this Is 011 required 
I::NOM ;; end ce ee fin I t I on 

" CPHLDE: first Invocation 
J i requires an expansion 

I::.NJM i i end mac r c 

The above example compares 
the DE and HL register pairs 
and sets the 8080 register flags 
accordingly. On the first invo­ 
cation, the subroutine @@CP: 
is assembled. This subroutine is 
preceded by a jump so that the 
main body of code (which 
called CPHLDE) skips the sub­ 
routine. Afterthe subroutine is 
assembled, a redefinition macro 
is encountered. This redefini­ 
tion changes CPHLDE to be a 
simple subroutine call to the 
@@CP subroutine just assem­ 
bled. Finally, an actual com­ 
pare request is generated by 
calling the newly defined form 
of CPHLDE. This is included 
so that a comparison of HL 
and DE will occur as a result 
of the first macro call. In order 
to clarify the above macro and 
comments, the code caused by 
the initial use of CPHLDE is 
shown here: 

@@CP, 
JMP @@SKJP 
STA @@ACC 
MDV A,L 
CMP E 
JNZ @@CPEX 
MDV A,H 
SBB D 
LDA @@ACC 
HET 
DB 

CALL @@CP 

Subsequent uses of CPHLDE 
cause just the last line of the 
macro to be assembled. 

LOCAL @@SKJP,@@CPEX,@@ACC 

which would make the symbols 
@@SKIP, @@CPEX, and 
@@ACC local and prevent po­ 
tential problems. 

Nested definitions 
Above we discussed the possi­ 
bility of redefining a macro 
within itself. It is also possible 
to define other macros within 
the body of a macro defiriition. 
Note that the macros specified 
in this way are not known to 
the assembler until the section 
of the enclosing macro which 
defines them is expanded. For 
example, consider a case where 
console input is to be per­ 
formed via a macro called 
CONI. An assembly-time flag 
called INPFLG determines 
which type of BDOS input will 
be used. This check could be 
done at each invocation of the 
input macro, but conditional 
macro definition will result in 
faster assembly since the check 
is done only once. 
lNPFLG EO\) " oeoeod s on choice 
ENTRY EaU " std. CPIM 

UEF INE MACRO macro de ! t oe creates CONJ 
IF NOT jNPFLG " u •• b dc s fn • 

CONI MACRO 
LOCAL CJP 

CJP, MVI E ,OFFH ce qve s t Input 
MVI C,. b cc s dit·ect 1/0 
CALL EN1RY execute call 
ORA A received chor? 
Jl CJP no .. 
ENOM end first choice def. 
ELSE 

CONI MACRO 
MVI C,I bdos c eo s o l e eeoc 
CALL eNTRy execute call 
EI'DM end second c bo t c e d.f 
E:.NDIF end conditional expr. 
EN<l'< e o d de f of OEF INE 



. POWER! g you com~lete con· 
trol over CP/M! 

Ev,r accidentally. erased' a file?, 
,POWEEiI! restores· erasecfCflle~ !;,': 
Ever fiddle with PIP in cop~1 
fl'es? Ii!cO. repl~ces"elP ahjj 
faster and easier. You simply pic 
fil.es to .. be cqpied.ffo(l1 a.gumi:)ei(;!d 
tn!3nu. POWERl feeds the names to 
CP/M for 'you - no need to type file 
namesi,nq :typing error~"fever! 
Tired of CP/M's scrolling through 

. tEt.x.t fiI~s? PgWER! goes through 
files for you, page by page, file by 
file, or line by line with instant halt 
at youf3#ingertips. '.> 

~), 

Ever lost data on a glitched disk? 
POWER! tests disks and fixes 
glitched disks. ' 

. Damaged Dlre,ctoey?. . 
POWER! allows you to repair the 
directory! 
Af~ald C;. HEX"numbers? 
POWER! automatically converts 
HEX to DECIMAL, BINARY & ASCII. 
Need to patch or chang~ a program? 
POWER! searches memory,' dls­ 
plays memory, and lets you change 
memory wherever you want 
Want to locate a file? 
POWER! sorts the direc~ory, 
searches all disks or all user areas 
automatically for files for you. 

Dislike BOOS errors? 
POWER! ends BOOS errors, and 
gives you a way out. 
Trouble identifying tiles? 
POWER1 marks original files and 
their copies for you. POWER! also 
9ompar~s files .. and !inds,ipentJcal 
copleS'r~gardless' of nama: .. , 

Can't remember odd file Or program 
name abbreviations? POWER! lets 
you deal with disk files by number. 
Never type or mistype file names 
again. .' 

\ 
POWER! does .. more." NEW version 
of over 55 command utility pro­ 
grams is the only CP/M housekeep­ 
er you ..AtHI ever need to really get 
control of your computer. A great". 
buy, too, at less than $2.75 each. .. 
Prevlou';i purchasers of POWER! 
Exchange your original disk tOl 
updated version with the new 
commands and brand ne.w 
manual) $35.00 . 

credit card, check or C.O.D. 

JOIN OTHER POWER USERS 

E. I. Dupont 
Sperry Univac 
NY Stock Exchange 
Livermore Labs . 
Union Carbide 
UC Berkeley 
UC San Francisco 
Bendix Corp 
Ford Motor Co. 

Xerox Corp 
Con n. Gen. Life 
Princeton Univ 
ITT 
Dow Chemical 
Advanced Logic Sys. 
Charlston Univ 
Univ Helsinki 
Honeywell 

AMF 
Syracuse Univ 
Olivetti 
New MexiCO State 
Monsanto Chemical 
Univ Minnesota 
US Dynamics 
Citi Bank 

r---------------------------~ COMPUTING! 2519 Greenwich, San Francisco, CA 94123 
TOLL FREE (BOO) 428-7825 Exl96B DEALERS and OEM's 
IN CA: (800) 428-7824 Exl96B (415) 567·1634 

DCP/M $149 DCP/M·86 $149 DMP/M $198 California add 6' 2% sales tax. 

See Us at CPM 83 Show 

Card NO. EX Date _ 
Name _ 
Company _ 
Address _ 
City State z.ip _ 
computer _ ~--------------------------- 

COMPUTING! 2519 Greenwich, San Francisco, CA 94123 

-mr'11•·· ~. I~, 
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Software 
Associates 

now introduces a new line of 
affordable, quality software 

DATABASE SYSTEM 
A user-friendly file management system. Includes: 
- On-screen design of input and report formats 
- Multiple field keys with capability to search on 
any field 

- Query language included for easy retrieval of file 
information 

SORT PACKAGE 
A stand-alone, easy to use sorting package using 
fast heapsorting. tncludes: 
- Sorting on up to 10 keys 
- May be parameter file driven 
- A separate file merge capability 

INDEX CARD FILE 
A computerized index card file with user designed 
format. Includes: 
- 60-column x 14-line size 
- Search for any keyword(s) within file 
- Sort "cards" into smaller categories 
- Perform mathematical functions on given 
portions of a card 

SOFTWARE ASSOCIATES 
38A W. Oakland Avenue 
Oakland, N.J. 07421 
(201) 337-2002 

Formats: IBM PC (PC·DOS or CP/M·86); Osborne; NorthStar; Altos. Call about the 
availability of other formats. 
Requirements: CP/M·80, CP/M·86, IBM PC· DOS (MS·DOS); 64K RAM; Address· 
able cursor terminal; Printer capable of 132 column. 
Terms: Money order, cashiers check, Visa, MasterCard, personal or company check 
(allow 14 days to clear), COD (add $4.00) -Include $5.00 for shipping and handling. 
N.J. residents add 6% sales tax. All software Shipped UPS (ground). UPS Blue Label 
add $3.00 per item. 
Trademarks: Software Associates; IBM, IBM PC· DOS - International Business 
Machines, Inc.; CP/M·80, CP/M·86 - Digital Research, Inc.; MS· DOS - Microsoft, 
Inc., Osborne - Osborne Computer Corporation; NorthStar - North Star Computers, 
lnc.: Altos - Altos Computer Systems. 

© t983 SOFTWARE ASSOCIATES 

CIRCLE 12 ON READER SERVICE CARD 

THE CP/M BUS 
continued ... 

The macro DEFINE would 
need to be invoked before the 
macro CONI could be used. 

Redefinition and conditional 
macro definition may also be 
combined to have a macro red­ 
efine itself in more than one 
way depending on the value of 
a given symbol. For example, 
we could rename the above ma­ 
cro DEFINE as CONI and 
thus combine conditional defi­ 
nition with redefinition. This 
would also require an explicit 
CONI request after the rede­ 
finition so that console input 
would occur on the first use. 
The above macro would now 
have the following form: 
CONI MACRO 

IF 
MACRO 
LOCAL 
MVI 
MVI 
CALL 
ORA 
JZ 
EI'DM 
ELSE 
MACRO 
MVI 
CALL 
EoNOM 
ENUIF 
CONI j j ceqoe s t input 

/1 for first invocation 

NOT INPFLG 
CONI 

CJP 
E,OFFH 
C,6 
ENTRY 
A 
CJP 

CONI 
C,l 
ENTRY 

ENDM 
Careful use of the above tech­ 
niques can be used to produce 
versatile macro libraries. 

Announcing errors 
As soon as macros take param­ 
eters, the possibility of erron­ 
eous parameters must be con­ 
sidered. The following tech­ 
nique is used to announce such 
errors: 

. . . ;; somewhere in a macro 
IF cond r : some condition met 
'ERROR -- name ot macro -- bad input' 
EXITM 
ENDIF 

The assembler will flag the 
quoted string as an illegal oper­ 
ation and hence print it. This 
will alert the programmer to 
the situation. The EXITM 
statement is included to prevent 
the further expansion of the 
macro in which the error was 
discovered. 
The MACLIB 
statement 
Once a collection of macros has 
been created and debugged, it 
is convenient to place them in a 
single library file for reference 
by future programs. This is fa­ 
cilitated by the MACLIB state­ 
ment. More than one MACLIB 
may be used in a program, and 



THE CP/M BUS 
continued ... 

these requests are normally 
placed near the beginning of 
the module. MACLIB is called 
as follows: 

MACLJ B Ll BRARY 

where LIBRARY. LIB is a file 
on the currently logged-in 
drive. It is also possible to spec­ 
ify the drive in the usual CP I 
M convention. The MAC 
assembler comes with several 
useful libraries, some of which 
will be discussed in future col­ 
umns. 

MACLIB may not be used 
to include code (other than' in 
macros) but can be used to in­ 
clude symbol definitions 
(EQUates and SETs). This can 
be immensely useful since defi­ 
nition libraries can be included. 
Such libraries can include sym­ 
bolic names for the BDOS 
function numbers and symbolic 
names for special addresses 
within the CP 1M memory 
map. This helps to standardize 
usages of symbol names and 
also to eliminate unnecessary 
bugs arising from typographical 
errors involving special constants. 

THE CURE PACKAGE 
Backup your valuable data and programs with dataCURE, 

. the industry's first diskette archiver with both error detec­ 
tion and error correction. 

Not only does dataCURE take bad sectors out of service 
so diskettes don't have to be scrapped: It does 
more ... 

Its unique software logic gives you corrected 
copies of bad diskettes automatically and 
quickly with no hardware changes. 

User-friendly dataCURE's function menu includes: 
HELP-COPY-PROTECT-DETECT-CORRECT-UNERASE-RETIRE-EDIT 

Designed for48K CP/M 2.2 with two drives (one of which may be a Winchester), 
dataCURE is distributed in 8" SSSD CP/M format. It handles all diskette 
sector sizes to 1024 bytes. 

$100 including UPS Blue. (In NJ add $6.00 tax.) 
Orders only: 800-225-0103 any day, any hour. 

NJ Orders: 201-327-5155 any day, any hour. 
Inquiries: 201-327-5155 Mon-Fri 9-5 or request callback. 

Inquire about dataCURE lor CPIM lookalikes. 
Dealer inquiries invited. 

COLORADO ONLINE 
Suite 100 
40 Ballou r Lane 
Ramsey, NJ 07446 

CPIM is a trademark of Digital Research Incorporated. The trademark dataCURE, and the service 
mark COLORADO ONLINE are owned by Colorado Online Systems. Incorporated. • CIRCLE 125 ON READER SERVICE CARD 

The P&T-488 interface enables you to use your S-100 computer and any of 
these operating systems and languages to communicate with 488 equlpment. 

The P&T-488 supports FIVE languages! 

• Basic: 
Microsoft Basic CBasic 2" 
Cromemco t:ortran North Star 

• Pascal: PaSCal Pascal/M™ 
Pascali MT + ™ 

• Fortran: Microsoft 

• C: Quality Systems 

• Assembler 

The P&T-488 supports 5 operating 
systems, 2 of which are muttiuser! 

The P&T-488 includes useful 
utilities! 

• Interactive bus monitor 
aids setting up test 

equipment. 
• Self test checks the 

interface for proper 
operation 

The P& T-488 is 
complete! 

Interface, manual. 
programs on disk, 18" cable 

and connector mounting 
hardware are all included 

for $450 (domestic. FOB Goleta) 

* CPIM and CBa'>l(, 2 are r eqtvter ed trademarks. and MP/M " 
and Pascat/M'l + are trademarks of Digital Research Inc 

* COOS and CROMIX are trademark ..... ()t Crornernco Inc; 
* P(l",f Cil/M I", a nademark of SOU,IIT) 

PICKLES & TROUT" 
BOX 1206 • GOLETA. CA 93116 

(805) 685-4641 

Sample Programs are included. 
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THE CP/M BUS 
continued ... 

Parameter evaluation 
When evaluating a parameter, 
the assembler ignores any lead­ 
ing and trailing blanks and ta b 
characters. The parameter 
must be enclosed in a single set 
of angle brackets if spaces and 
tabs are to be included as part 
of a parameter. (A single set of 
balanced angle brackets will be 
removed before the parameter 
is passed.) 

Also, quoted strings are left 
untouched except for a single 
level of substitution involving 
the ampersand operator dis­ 
cussed previously. A numeric 
evaluation and escape character 
are also provided. These will be 
discussed in the next section. 

For a summary of parameter 
alterations effected by the 
MAC assembler, see Mac Ma­ 
cro Assembler: Language Man­ 
ual and Applications Guide, 
page 64. 

Numeric evaluator 
When a symbol is passed to a 
macro, it is the symbol's ASCII 
name, not its numeric value, 
which is given to the macro. If 

POWER SUPPLY 
For Lab or Original Equipment 

FEATURES: Efficient 30 kHz switching frequency. Four Models satisfy most 
applications • Years of trouble-free service _ Each side AC line fuse protected 
• Tele-Tale LED "Pwr-On" Panel Indicator • Three separate voltage outputs 
• Metal enclosure provides physical and EMI protection • For experimental use 
or permanent power source _ Soft start feature protects critical circuits. Parallel 
operation acceptable for higher current needs. Push-in terminals. accept wire or 
test lead • light-weight, easy to use • AC line cord permanently attached. Most 
reliable power source for a variety of uses and applications. 48 hour burn-in as­ 
sures MTBF of 3Y" years, reasonably priced at S1.90/watt • Full one year guar­ 
antee • 2-tone anodized case • Custom volt/current outputs on special order 
• Input surge protection • Automatic short circuit protection and restoratior 
• Ul recognized components. Handy Service Aid 

SPECIFICATIONS: Input: 90-132VAC, 47-440Hz • Dual AC Input Fuses 
• line Regulation: .10.1% Max. for 10% input change. load Regulation: ±O.2% 
Max. on #1 Output. Ripple Noise: Typ. 1% PP Max .• Over Voltage Protection 
• Reverse Polarity Protection. Compact, only 7%" x 4" x 2~" • Fast load trans­ 
ient response ef volt adj. ±lO%.DC Output: 42 Watts continuous.7Q% Efficiency 

1~~~~~~ii~~~~~~i~;~;;;~~~~E' C(4g.)lIhnc 1545 Osgood SI. Unit IIAF. No. Andour. MA 01845 I~ Charge to; 0 MasterCard 0 'VIsa 0 American Express 0 Check/Money Order 
Card fI-... .. Exp. Dale .. 
Name 
Address. ... 
City ... .. State . ....... Zip 
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BLACK MARKET INC 
"Our boys will give you the best price in the world . or else." 

SYSTEMS TERMINALS LIST BMI 
Godbout/CompuPro LIST BMI Televideo 925 $ 995 '"715 

System A $5495 $4295 950 1195 915 
System B 6995 5395 Visual Tech 
System C B995 6595 50/Green 770 665 

Seattle Computer 200/Green 1270 925 
System II 37B5 2695 
System I 2990 2295 S-100 BOAR OS 
Gazelle 6995 CALL Godbout/CompuPro 

CPU B6/B7 $ 695 '"465 
OOT MATRIX PRINTERS CPU B5/BB 425 315 
Okidata Microline Oisk 1 495 375 

B2A 5 only $ 649 '" 365 Disk 2 795 565 
B3A 995 675 RAM 16 650 375 

OataSouth OS-1BO 1595 1195 RAM 21 1350 775 
Mannesmann Tally Interfacer 4 395 295 

MT-1601 B45 596 System Sup. 1 395 295 
MT-160L 990 696 Seattle Computer. 

Best on the Market 

LETTER QUALITY PRINTERS BOB6 CPU/Support B95 625 
Diablo 520 "'1585 -1123 ",,/MG-OOG g.o 

630 2711 1995 BOB7 Option 395 295 
NEC Spinwriters w/Software 

3510 1895 1365 Disk Master 425 295 
7710 2B25 2076 RAM 64 795 495 

3510 Sheet Feeder 1110 625 4 Port Serial 310 195 

:ami Box 3215, Hayward, CA 84540 [415] 785-7488 
Terms: Money Order or Certified/Cashiers Check 
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Introducing 
the serious 
business solution. 
Multi-User, Multi-Processing at a Credible Price. 
MultiNet sets the standard for multi-user business 
systems. Even the basic two-user system comes 
complete with everything you need. A master 
microprocessor and two user microprocessors, 20 
megabytes to 104 megabytes of high performance 
5 Y4-inch Winchester disk, 13.4-megabyte cartridge 
tape, 1.2 megabyte industry standard 8" floppy 
diskette, distributed processing operating system, 
CP/M-at a price any business can afford: $9,995. 
It's easily and quickly expandable to 8 users-just 
insert another user processor for each user. Clean 
and simple. On top of this, MultiNet allows the 
intermixing and simultaneous operation of 8-bit 
(Z-80) and 16-bit (8086/8087) user processors 
within a single system. Or start with an 8-bit sys­ 
tem now and expand with 16-bit processors in the 
future. MultiNet also offers local area networking 
-up to 16 MultiNet systems-for users wishing to 
access programs and data on remote systems. 
Programs For Every Application.· 
Just load and go. With MultiNet, each user can 
have their own CP/M application software pro­ 
grams and data, or each can run the same. Run 
your accounts payable, accounts receivable, general 
ledger, customer data base or any of the thousands 
of CP/M programs available with the fast data 
handling and response features of a true multi­ 
processor system. Install MultiNet for today's 8-bit 
programs and it will be ready for tomorrow's 16- 
bit programs. What's more, the master operating 
system allows each user to have a dedicated proces­ 
sor while handling the sharing and management of 
common services such as disk, tape and printers. 
Complete file/record updating, multi-user record 
locking and powerful automatic print spooling 
are provided. 
From MicroSystems International, 
The Leader In Microcomputer Design. 
MultiNet is a design breakthrough. We've taken 
the very best, most reliable components money 
can buy and combined them in a single esthetically 
pleasing package. Components and modules can 
be swapped in minutes instead of hours. And 
MultiNet is designed to last years instead of 
months. MultiNet: The Serious Business Solution 
from MicroSystems International. 

• Dual 5'14" Winchesters 
• Cartridge Tape Drive 
• Industry standard 8" Floppy Disk Drive 
• S-100 Module 
• Dual whisper-quiet fans 
• 1/0 connector 
• Actively terminated bus 
• Constant voltage transformer 
• Multi-level power protection 

For more information, write or call Customer 
Information Services, MicroSystems International, 
12 Mercer Rd., Natick, MA 01760. (617) 655-9595. 
Dealer inquiries are invited 

fillMicro5ystems 
International 

See us at Comdex, Atlanta 
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~GENESIS~ 
.•• COMPUTER CORPORATION IIIIIIIa. 

introduces ... 
the Price & Performance Leader 

the GENESIS 8D 8-100 micro 
A COMPLETE DUAL 8" DISK DRIVE S-1 00 MICROCOMPUTER 

FORONLV···$199500 

THE IDEAL MICROCOMPUTER FOR: 

* Business * Education * Industry * Development * Networking 

FEATURES: 
* ZBOA CPU 4MHz * 64K Dynamic RAM * 2 BOOK 8" disk drives (SSDD) * Floppy Disk Controller * CPM 2.2 Operating System 

(MPM and TURBODOS Available) * 10 Slot IEEE 696 Mainframe 

* 2 Serial Ports * 2 Parallel Ports * DMA * Keylock ON/OFF Switch 

COMPLETE THE SYSTEM WITH OUR 
INEXPENSIVE TERMINAL AND PRINTER 
COMBINATION FOR ONLY 

$925 
~G£N£SIS~ 

.••• COMPUTER CORPORAnON~ 

1444 LINDEN ST. 
POBOX 1143 
BETHLEHEM.PA 18018 
(215) 861-0850 

SCHOOLS AND BUSINESSES 
ASK ABOUT OUR LEASEI 
PURCHASE ARRANGEMENTS 

VIEWPOINT C ITOH PROW RITER 
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THE CP/M BUS 
continued ... 

the value of the symbol, rather 
than its name, is required, the 
percent ('%') character must 
precede the symbol name. Nu­ 
meric expressions involving the 
values of symbols may also be 
used. For example, imagine a 
macro EXAMPL which re­ 
quires a symbol's name and its 
value plus three. Such informa­ 
tion would be passed as follows: 

EXAMPl SYMBl,lSYMBl+3 

The first parameter will be the 
string SYMBL, while the sec­ 
ond will be the ASCII string 
representing the numeric ex­ 
pression. Thus if SYMBL had 
the value 15 (assigned pre­ 
viously with SET or EQU), the 
second parameter would be the 
ASCII string 18. 

Escape character 
The escape character is a caret 
or up-arrow: ('" ') and is used 
to prevent evaluation of dummy 
parameters within the body of 
a macro. This is done by a car­ 
et preceding the parameter. 
The caret can also be used to 

BIG STEPPER 
Stepping-Motor Driver Box 

Radio 
Shock 

DEC 

SELF-CONTAINED! 
HOOKUP AND GO! 
Provides all required power 

Drives 4 motors while sensing 8 limit switches 
Up to 5 amps per winding 

with complete optoisolation 
PARALLEL BIG STEPPER: $450 
'Direct program control 
SERIAL BIG STEPPER: $850 
*RS232 compatible, obeys simple commands 
STEPPING-MOTOR TIPS COOKBOOK $5 

Centre Computer Consultants 
P.O.Box739 

State College. PA 16801 
(814)237-4535 

PARALLEL INTERFACE 
FOR APPLE 

24 bits total: 16 out/8 in 
$90 
*** 

Parallel Interfacefor 
TRS80 (Modell & III) 

48 bits total: 32 outl 16 in 
$95 
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into strij(ing 512x480, 256-color 
presentational graphics displays 

with the MicroAngelo(R) 
Image Tools tm 

Package 
SCION GL520 
Gen-Lock/Mix 
Board 

-4- camera, 
VCR, or 
video disk 

SCION CS5QaO" 
MicroAngelo(R) l 
Color System 
with multiple 
1 ra nsparencies 

SCION FG520 } 
Frame Grabber <j 
Board, with 
image edit ing 
software .. ~ 

25 
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You Just Found It! 
E-Z Tax. The simplest tax preparation 

software ever developed was designed 
for your Apple II personal computer. 
Now you can prepare your own tax 

return without any knowledge of taxes 
or computer programming. From the 
moment you insert the E-Z Tax floppy 
disk, you'll be in full control. Every Ques­ 
tion is self-prompting and nothing is 
overlooked. 
If you make a mistake, the program 

lets you know about it immediately. If 
you need tax help, just press a button 
and you'll get the answer. Its simply 
the most amazing tax preparation soft­ 
ware ever. __________ • COUPON • 

Please send me the following # of k.lts requested: 
___ APPLE II . IBM PC 

___ ATARI 400 & 800 CP/M 

___ TOTAL REQUESTED 

x S69.95 each 
___ Total 

___ Plus Postage & Handling ($4/kit) 

___ Plus C.O.D. Charges (S3/kit) 
___ TOTAL ORDER 

{Enclose payment for this amount.) 

ACT NOW! 
Send: 0 Check 0 Money Order 0 C.O.D. 
Charge my credit card: (] Visa 0 Mastercard 

Card #0 Exp. Date _ 
Signature _ 
Name _ 
Address _ 
City State __ Zip I 

Ma.) this coupon to: TAX HELP. INC. I 

Prints on Federal Forms 
When you're finished, E-Z Tax will 

print out your tax return on official fed­ 
eral forms. If you don't have a printer, 
just fill in the forms from the data on the 
screen. 
If you need help, you can call E-Z 

Tax's toll free customer service phone 
number. 

Your £-Z Tax Kit Includes _ 
• • • 
• • • 
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E-Z Tax prepares the following IRSforms 
and schedules: 

1040A 2106 
1040EZ 2119 
1040 page 1 &2 2210 
Schedule A 2440 
Schedule B 2441 
Schedule C 3468 
Schedule D 3903 
Schedule E 4137 
Schedule F 4684 
Schedule G 4972 
Schedule R/RP 5695 
Schedule W 6251 
1040 ES 6252 
1040 SE 

ACT NOW! 
You just found the tax preparation program 
you've been looking for. Now here's how you 
can get your hands on it ... 
• Fill in the coupon, or 
• Call toll-free to order over the phone. 

Just give the operator your credit card 
number or request a C.O.D. shipment. 

OnlyS6995 
TAX DEDUCTIBLE 

"t2J Distnb ~HELP 
I NCORPOIIATED 

BOX 7676 
SAN JOSE, CA 95150 
(408) 998-1040 
WATS LINE: (800) 331-1040 - USA 

(800) 344-1040 - CA 
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force the assembler to treat 
other special characters (e.g. 
';') literally within parameters. 
Note that the character must 
still be a printable ASCII char­ 
acter and that a literal caret is 
represented by a pair of carets 
('" '). Note also that the up­ 
arrow performs no special func­ 
tion within the confines of a 
quoted string. 

Conclusion 
In this installment of "CP/M 
Bus," we have discussed more 
about the use of macro instruc­ 
tion sequences. More informa­ 
tion about macros will be given 
in future installments of this 
column. 

Coming next month: 
S-100/IEEE-696 Standard 
Update, 
by Sol Libes. 

S-100 Product Directory, 
by Sol Libes. 

Review of the CompuPro MPX-l 
Intelligent I/O Board, 
by Dennis Thovson f!J 

GET THE BEST OUT OF CP/M @ 

WITH WAVE MATEJSBUI,I,D 

• Cost Effective 
• Highest Performance of onu 

4MHZ Z80 Boord 
• 128 K Usable AAM 
• Enhanced Software to 

Optimize CP/M 
• DMA Track Buffered Disk 

Controller 
• Onlv 8 x 10.7 inches in size 
• Power onlv Sv @ 1.5 a. 
• Use anv Serial Terminal and 

Centronics compatible printer 
• Capable of supporting MP/M 

Printer/Winch Port 
2 Printer Conn. 
3 Winch. Conn. 

Exp. Data Bus 
CPU Chip 

6 DMA Chip 
Power 
Clock Timer Cont. 
First Serial Port 

10 2nd Serial Port 
11 DAAT 
12 Charge Pump 
13 128K AAM 
14 Data Separator 
15 Boot Disk Setter 
16 FlopPV Disk Contr. 
17 5 Y4" FloPPV Conn. 
18 8" FloPPV Conn . 

WAVE MATE INC. 
14009 S. Crenshaw Blvd. 

Hawthorne, CA 90250 
(213) 978·8600 Telex: 194369 •• 

' 

WAVE MATE INTERNATIONAL 
159 Chee de Vleurgat 
1050 Brussels, Belgium I Tel: (02) 649 10 70 Telex: 24050 
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S-100 
MEMORY BOARDS 

64K STATIC RAM - Jade 
Uses new 2K x 8 static RAMs, fully supports IEEE 696 24 bit 
extended addressing, 200ns RAMs, tower 32K or entire 
board phantomable, 2716 EPROMs may be subbed for 
RAMs, any 2K segment of upper 8K may be disabled, low 
power typically less than 500ma. 
MEM-99152B Bare board $49.95 
MEM-99152K Kit less RAM $99.95 
MEM-32152K 32K kit $199.95 
MEM-56152K 56K kit $289.95 
MEM~41521<: 64K kit $299.95 
Aisembled & Tested add $50.00 

256 RAM DISK - SD Systems 
ExpandoRAM III expandable from 64K to 256K using 64KXl 
RAM chips, compatible with CPIM, MPIM, Oasis, 
& -most other Z-BO based systems, functions as ultra·high 
speed disk drive when used with optional RAMDISK 
software. 
MEM-65064A 64K A & T $474.95 
MEM-65128A 128K A & T $574.95 
MEM-65192A 192K A & T $674.95 
MEM-65256A 2S6K A & T $774.95 
SFC-55009000F RAMDISK sftwr CPIM 2.2 __ ~ $44.95 
SFC-55009000F RAMDISK with EXRAM III __ ~ $24.95 

64K RAM BOARD - C.C.S. 
IEEE S-100, supports Iront panels, bank select, fail-safe 
refresh 4MHz, extended addressing, list price $575.00 - less 
than half price!!! 
MEM-64565A $199.95 

S-100 
VIDEO BOARDS 

MICROANGELO - Scion 
Ultra-high-resolution SI2x480, 256 color or black & white S- 
100 video board. 
IOV-1500A A & T $799.95 

LETTER 
QUALITY PRINTERS 
LETTER QUALITY PRINTER - COMREX • 

Uses standard daisy wheels and ribbon cartridges. 16 CPS 
bi-directional printing, semi-automatic paper loader (single 
sheet or fan fold), 10112115 pitch, up to 16" paper, built-in 
noise suppression cover. 
PRD-11001 Centronics parallel $899.95 
PRD-11002 RS-232C serial model $969.95 
PRA-11000 Tractor Option $119.95 

STARWRITER F-10 - C. Itoh 
New 40 CPS daisy wheel printer with full 15" carriage, uses 
standard Diablo print wheels and ribbons, both parallel and 
serial interfaces included. 
PRD-22010 Starwriter F-l0 $1495.95 

S-100 
I/O BOARDS 

THE BUS PROBE - Jade 
fnexpenslve S-100 Diagnostic Analyzer 

So your computer is down. And you don't have an 
oscilloscope. And you don't have a front panel ... You're not 
alone - most computers have their occasional bad days. But 
without diagnostic equipment such as an oscilloscope 
(expensive!) or a front panel (expensivet}, it can be very 
.difficult to pinpoint the problem. Even if you have an 
extender board with a superfast logic probe, you can't see 
more than one signal at a time. You're stuck, right? 
Not anymore; Jade is proud to offer our cost-effective 

solution to the problems mentioned above: THE BUS 
PROBE. 
Whether you're a hobbyist with a cantankerous kluge or a 
field technician with an anxious computer owner breathing 
down your neck, you'll find THE BUS PROBE speeds your 
repair time remarkably. Just plug in THE BUS PROBE and 
you'll be able to see all the IEEE S-100signals in action. THE 
BUS PROBE allows you to see inputs, outputs, memory 
reads and writes, instruction fetches, DMA channels 
vectored interrupts, B or 16 bit wide data transfers, plus the 
three bus supply voltages. 
TSX-200B Bare board $59.95 
TSX-200K Kit 129.95 
TSX-200A A & T $159.95 

1/0-4 - SSM Microcomputer 
2 serial 110 ports plus 2 parallel 110 ports. 
101-1010B Bare board wlmanual ~ $35.95 
101-1010K Kit with Manual $179.95 
101-1010A·A & T $249.95 

1/0-5 - SSM Microcomputer 
Two serial & 3 parallel ports, 110-19.2K Baud 

101-1015A A & T $289.95 

INTERFACER 4 - CompuPro 
3 serial, 1 parallel, 1 Centronics parallel. 
101-1840A A & T $314.95 
101-1830C CSC $414.95 

S-100 
EPROM BOARDS 

PB-1 - SSM Microcomputer 
270B, 2716 EPROM board with on-board programmer. 

MEM-99510K Kit with manual $154.95 
MEM-99510A A & T with manual $219.95 

PROM-100 - SD Systems 
270B, 2716, 2732 EPROM programmer with soflrware. 

MEM-99520K Kit with software $189.95 
MEM-99520A A & T with software $249.95 

DUAL DISK 
SUB-SYSTEMS 

Disk Sub-Systems - Jade 
Handsome metal cabinet with proportionally balanced air 
flow system, rugged dual drive power supply, power cable 
kit, power switch, line coard, fuse holder, cooling fan, never­ 
mar rubber feet, all necessary hardware to mount 2-B" disk 
drives, power supply, and fan, does not include signal cable. 

Dual 8" Sub-Assembly Cabinet 
END-000420 Bare cabinet $49.95 
END-000421 Cabinet kit $199.95 
END-000431 A & T $249.95 

8" Sub-Systems - Single Sided, Double Density 
END-000423 Kit wl2 FD100·8Ds $650.00 
END-000424 A & T wl2 FD100-8Ds $695.00 
END-000433 Kit wl2 SA-BOI Rs $999.95 
END-000434 A & T wl2 SA-BOIRs $1195.00 

8" Sub-Systems - Double-Sided Double Density 
END-000426 Kit wl2 DT-8s $1224.95 
END-000427 A & T wl2 D-Bs $1424.995 
END-000436 Kit wl2 SA-B51 Rs $1274.95 
END-000437 A & T wl2 SA-BSI Rs $1474.95 

8" SLIMLINE 
SUB-SYSTEMS 

Dual Slimline Sub-systems - Jade 
Handsome vertical cabinet with scratch resistant baked 
enamel finish, proportionally balanced air flow system, quiet 
cooling fan, rugged dual drive power supply, power cables, 
power switch, line cord, fuse holder, cooling fan, all 
necessary hardware to mount 2-8" slim line disk drives, does 
not include signal cable. 

Dual 8" Sttmttne Cabinet 
END-000820 Bare cabinet $59.95 
END-000822 A & T wlo drives $179.95 

Dual 8" SlImllne SUb-Systems 
END-000823 Kit wl2 TMB4B-1 $919.95 
END-000824 A & T wl2 TM84B-l $949.95 
END-000833 Kit wl2 TM848-2 $1149.95 
END-000834 A & T wl2 TMB4B-2 $1179.95 

S-100 
CPU BOARDS 

SBC-200 - SD Systems 
4 MHz Z-80A CPU with serial & parallel 110, 1 K RAM, 81< 
ROM space, monitor PROM included. 
CPC-30200A A & T $328.95 

THE BIG Z - Jade 
2 or 4 MHz switachable Z-80 CPU board with serial 110, 
accommodates 2708,2716, or 2732 EPROM, baud rates from 
75 to 9600. 
CPU 30201B Bare board wlmanual $35.00 
CPU-30201 K Kit with Manual $149.95 
CPU-30201A A & T with Manual $199.95 

2810 Z-80 CPU - C.C.S. 
2 or 4 MHz Z-80 CPU with seria/fO port & on board monitor 
PROM, front panel compatible. 
CPU-30400A A & T with PROM $289.95 

CPU-Z CompuPro 
2 or 4 MHz Z80A CPU, 24 bit addressing. 
CPU-30500A 214 MHz A & T $279.95 
CPU-30500C 316 MHz CSC $374.95 

8085/8088 - CompuPro 
Both B & 16 bit CPUs, standard B bit S-100 bus, up to B MHz, 
accesses 16 Megabytes of memory. 
CPU-20510A 6 MHz A & T $398.95 
CPU-20510C 618 MHz CSC $497.95 

PLACE ORDERS TOLL FREE 
Continental U.S. 
800-421-5500 

Inside California 
800-262-1710 

For Technical Inquires 
or Customer Service call: 
213-973-7707 

We accept cash, checks, credit cards, or Purchase Orders from qualified firms and institutions. 
Minimum prtPIIld order $15.00 California residents add 6%% tax. Export customers outside the US or Canada please 
add 10% to all prices. Prlcel.nd .velllbillty lubJect to eh.nge without notice. Shipping and handling charges 
via UPS Ground 50¢/lb. UPS Air $1.00/lb. minimum eMrge $3.00 



5 1/4 DISK DRIVES 
Tandon TM100-1 single-sided double-density 48 TPI 
MSM-551001 $219.95 ea 2 for $199.95 ea 

Shugart SA400L single-sided double-density 40 track 
MSM-104000 $234.95 ea 2 for $224.95 ea 

Shugart SA455 half-size double-sided 48 TPI 
MSM-l04550 $349.95 ea 2 for $329.95 ea 

Shugart SA465 half-size doule-sided 96 TPI 
MSM-l04650 $399.95 ea 2 for $379.95 ea 

Tandon TM100-2 double-sided double·density 48 TPI 
MSM-551002 $294.95 ea 2 for $269.95 ea 

Shugart SA450 double-sided double-density 35 track 
MSM-104500 $349.95 ea 2 for $329.95 ea 

Tandon TM100-3 single-sided double-density 96 TPI 
MSM-551003 $294.95 ea 2 for $269.95 ea 

Tandon TM100-4 double-sided double-density 96 TPI 
MSM-551004 $394.95 ea 2 for $374.95 ea 

MP18-51 single-sided double-density 40 track 
MSM-155100 $234.95 ea 2 for $224.95 ea 

MPI 8-52 double-sided double-density 40 track 
MSM-155200 $344.95 ea 2 for $334.95 ea 

5%" Cabinets with Power Supply 
END-000216 Single cab w/power supply $69.95 
END-000226 Dual cab w!power supply $94.95 

S-100 
MOTHERBOARDS 

ISO-BUS - Jade 
Silent. simple and on sale - a better motherboard. 

6 Slot (5'1,' x 8%,,) 
MBS-061 B Bare board $22.95 
MBS-061 K Kit $39.95 
MBS-061 A A & T $69.95 

12 Slot (9'1,' x 8%") 
MBS-121B Bare board $34.95 
MBS-121K Kit $69.95 
MBS-121A A & T $109.95 

18 Slot (14'1,' x 8%") 
MBS-181B Bare board $54.95 
MBS-181K Kit $99.95 
MBS-181A A & T $149.95 

8" DISK DRIVES 
Siemens FDD 100-8 single-sided double-density 
MSF-201120 $274.95 ea 2 for $249.95 ea 

MODEMS 
SMART BUY in MODEMS - Signalman 

1200 and/or 300 baud, direct connect, automatic answer 
or originate selection, auto-answer/auto-dia/ on deluxe 
models. 9v battery allows total portability, full one 
year warranty. 
IOM-5600A 300 baud direct connect $89.95 
IOM-5610A 300 baud Deluxe $149.95 
IOM-5620A 12001300 baud Deluxe $369.95 
IOM-5650A 300 baud for Osborne $119.95 

SMARTMODEM - Hayes 
Sophisticated direct-connect auto-answer/auto-dial 
modem, touch-tone or pulse dialing. RS-232C interface, 
programmable. 

IOM-5400A Smartmodem $224.95 
IOK-1500A Hayes Chronograph $218.95 
IOM-2010A Micromodem II w/Term prgm $329.95 
IOM-2012A Terminal program for MMII $89.95 
IOM-ll00A Micromodem 100 $368.95 
IOM-5500A Smartmodem 1200 $599.95 

1200 BAUD SMARTMODEM - Hayes 
1200 and 300 baud, all the features of the standard 
Smart modem plus 1200 baud. 212 compatible, full or half 
duplex. 
IOM-5500A Smartmodem 1200 . $599.95 

1200 BAUD SMART CAT - Novaton 
103/212 Smart Cat & 103 Smart Cat, 1200 & 300 baud, built-in 
dialer, auto re-dial if busy, auto answer/disconnect, direct 
connect. LED readout displays mode, analog/digital loop­ 
back self tests, usable with multi-line phones. 
IOM-5241A 300 baud 103 Smart Cat $229.95 
IOM-5251A 1200 baud 212/103 Smart Cat $549.95 
IOM-5261A 300 baud 103 J-Cat $129.95 

J-CAr" MODEM - Novation 
1,5 the size of ordinary modems, Bell 103, manual or 
euto-enswer, automatic answer/originate, direct conect, 
buttt-tn self-test, two LED's and audio "beeps" provide 
complete status information. 
IOM-5261 A Novation $149.95 

S-100 
DISK CONTROLLERS 

DISK 1- CompuPro 
8" or 5'(4' DMA disk controller, single or double density, 
single or double sided, 10MHz. 
IOD-1810A A & T $449.95 
IOD-1810C CSC $554.95 

VERSAFLOPPY II - SO Systems 
Double density disk controller for any combination of 5114" 
and 8" single or double sided, analog phase-locked loop 
data separator, vectored interrupts. CP/M 2.2 & Oasis 
compatible, contro/diagnostic software PROM included. 
IOD-116OA A & T with PROM $359,95 
SFC-55009047F CP/M 3.0 with VF-I/ $99.95 

2242 DISK CONTROLLER -C.C.S. 
5,!,' or 8" double density disk controller with on-board boot 
loader ROM, free CP/M 2.2 & manual set. 

IOD-1300A A& T with CP/M 2.2 $399.95 

DOUBLE 0 - Jade 
High reliability double density disk controller with on-board 
Z-80A, auxiliary printer port, IEEE S-100 can function in 
multi-user interrupt driven bus. 
IOD-1200B Bare board & dhwr man $59.95 
IOD-1200K Kit w/hdwr & sftwr man $299.95 
IOD-1200A A & T w/hdwr & sftwr man $325.95 
SFC-59002001F CP/M 2.2 with Double 0 $99.95 

EPROM ERASERS 
ULTRA-VIOLENT EPROM ERASERS 

Inexpensive erasers for industry or home. 
XME-3100A Spectra nics w/o timer $69.50 
XME-3101A Spectronics with timer $94.95 
XME-3200A Economy model $49.95 

SINGLE 
BOARD COMPUTER 

SUPERQUAD - Adv, Micro Digital 
Single board. standard size S-100 computer system, 4 MHz 
Z-80A, single or double density disk controller for 5%" or 8" 
drives. 64K RAM, extended addressing, up to 4K of EPROM; 
2 serial & 2 parallel I/O ports, real time interrupt clock, CP/M' 
compatible. 
CPC-30800A A & T :---:--,- $724.95. 
IOX-4232A Serial 110 adapter $29.95 

NEW! 
CP/M PLUS 3.0 
CP/M 3.0 is Didital Research's latest version of the industry 
standard disk operating system. It features many 
performance improvements, such as intelligent record 
buffering, improved directory handling, "HELP" facility, 
time date stamping of files and many more improvements. 
AND A TREMENDOUS INCREASE IN SPEED!!!, it is fully 
CP/M 2.2 compatible and requires no changes to your 
existing application software. Available only to Versa floppy 
1/ owners with CBC-200 CPU's. 

CP/M compatible 
Easily customIzed 
Easler to learn and use 
HIgh performance file system 
AutomatIc dIsk log-In of removable medIa 
Support for 1 to 16 banks of RAM 
Supports up to 16 drIves of 512 Megabytes each 
Up to ten times faster than CPIM 2,2 
Console 110 re-dlrectlon 
Easy to use system utilitIes wIth HELP facility 
Powerful batch facility 
DesIgned for applicatIon programmers 
ResIdent system extensIons 

SFC-55009057F CP/M 3.0 8" with manual __ $200.00 
SFC-55009057M CP/M 3.0 Manual $30.00 

••••••••••• 
• THREE BOARD SET-SDSystems I 
• FREE • 
• CP/M 3.0 • 
• Save $800.00 • 
• 3-100 board set with 4 MHz Z-80A, 68K of RAM. 

• 

expandable to 256K, serial and parallel 110 ports, 
double-density disk controller for 5%" and 8" disk • 
drives, new and improved CP/M 3.0 manual set, system 

• 
monitor, control and diagnostic software. Includes SO • 
Systems SBC-200, 64K ExpandoRAM III, Versafloppy 1/, 

I and FREE CP/M 3.0 - all boards are assembled & tested .• 
'64K Board Set with FREE CP/M 3.0 $1195.00 

!_256K Boa~I;:I~~;E~C~~~OTlTY $1395.00. _ .........• 

Computer Products 
4901 West Rosecrans, Hawthorne, California 90250 
CIRCLE 16 ON READER SERVICE CARD 



In the Public Domain 
This month I will be summa­ 
rizing tire l:rigb:-levellanguage 
processors that are available 
in the CPMUG and SIG/M 
libraries. Assemblers, cross­ 
assemblers and related utili­ 
ties will be discussed in a fu­ 
ture column. 

by Chris Terry 

editor infuriating and difficult 
to work with, and there were 
still some bugs. In its day this 
was a very advanced interpreter 
with WHILE . . . WEND 
and other structures absent 
even from Microsoft's Version 
4, but I found the editor so 
tricky that I gave up on it-­ 
other people tell me they had 
better luck. 

Probably the two most useful 
versions are the Lawrence 
Livermore interpreter in Vol­ 
umes 2 and 10 of CPMUG, 
and EBASIC, included in Vol­ 
ume 26 of the SIGjM library. 
EBASIC is a semicompiler 
with a runtime interpreter, and 
is the ancestor of CBASIC, 
CBASIC2 and CB-80. This is 
more powerful than the other 
public domain Basics, in that it 
has higher precision, requires 
no line numbers except in state­ 
ments that are the targets of 
GOTOs or GOSUBs, and has 
better control structures. How­ 
ever, it is somewhat slow and is 
less convenient than an inter­ 
preter when it comes to debug­ 
ging. EBASIC was supplied 
free with CP 1M by various disc 
controller manufacturers, and 
the manual is still available 
from various sources. An 
EBASIC Help file is available 
on SIG/M Vol. 14 (requires 
HELP.COM in Vol. 13 to run 
it); this gives you on-line help 
relating to EBASIC proce­ 
dures, error messages, etc. 
SIGjM Vol. 26 was also pub­ 
lished (without change) as 
CPMUG Vol. 53. Floating 
Point conversion routines for 
EBASIC appear in Vols. 29 & 
30, together with the PLjM 

source of the compiler and run­ 
time interpreter. 

Other procedure­ 
oriented languages 
FOCAL, a language similar to 
Basic supplied by Digital 
Equipment Corp. for use on 
their PDP 18 and other ma­ 
chines, was adapted to run un­ 
der CP 1M and issued in 
CPMUG Vol. 16. ALGOL/M, 
a subset of Algol-60, is avail­ 
able with full documentation 
and a useful set of test and 
demonstration programs in AI­ 
goljM on CPMUG Vol. 28. 

RATFOR (the acronym 
stands for RATional FORtran) 
is a preprocessor for Fortran 
source programs. It allows con­ 
trol structures such as 
IF . . . ELSE, WHILE, RE­ 
PEAT UNTIL, 
FOR ... NEXT, BREAK, 
and INCLUDE, and generates 
standard Fortran statements. A 
.COM file of the preprocessor 
is contained in CPMUG Vol. 
24; a faster version for Z80 
only is in CPMUG Vol. 49, to­ 
gether with the RATFOR 
source, documentation, and 
some demonstration programs. 
The output of the RAT FOR 
preprocessor can be compiled 
with the Microsoft Fortran-80 
compiler. 

A Pascal compiler (written 
in Pascal) is available in SIG I 
M Vol. 50. This differs some­ 
what from standard Pascal, but 
the differences are fully docu­ 
mented. A preprocessor makes 
a single pass over the source 
code, generating a sort of p­ 
code which is written to disk. A 
two-pass translator then scans 
the p-code and generates 8080 
object code which is linked to a 
runtime library by using PIP. 

Threaded languages 
Two languages of this type are 
available in the public domain: 
FORTHII (SIG/M 13, repub­ 
lished as CPMUG 65) and 
STOIC (CPMUG 23 & 25). 
Both of these languages use 
Reverse Polish Notation and a 
threaded block structure that 
allows you to define your own 

BASIC 

S ix different versions of 
Basic, ranging from 
"tiny" to elaborate are 

available in the CPMUG. Vol­ 
ume 11 contains TINIDISK, a 
version of the Wang Palo Alto 
Basic originally described in 
Dr. Dobb's Journal. The ASM 
source code for the interpreter 
is provided, together with a 
.COM file and a .DOC file 
containing full instructions for 
use. This was designed in the 
days when an 8K memory 
board could set you back $400 
or so; the interpreter occupies 
only 3K and is consequently 
somewhat limited. But, believe 
it or not, TINIDISK is accom­ 
panied by a version of Star 
Trek (6K) which can be run 
with TINIDISK! 

At a slightly more elaborate 
level is Processor Technology's 
BASICj5 interpreter. The orig­ 
inal cassette version occupied 
5K; this adaptation to run un­ 
der CP 1M 1.3 occupies 8K. 
Again, a somewhat limited in­ 
terpreter without transcenden­ 
tal functions or any form of 
sub-string handling. I ran the 
original cassette version and 
found it adequate for simple 
games (such as those in David 
Ahl's "101 Games for Comput­ 
ers"); I have never given this 
CP 1M version anything of a 
workout, though I was able to 
bring it up under CP 1M 1.4 
and run one of the guessing 
games. 

Volumes 31 and 32 of 
CPMUG contain the source 
code, documentation and exe­ 
cutable module of an early ver­ 
sion of Tarbell Basic. This 
needs a lot of experimentation. 
I tried to run version 12.1 
(much later than this public 
domain version) and found the 
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S·100 STATIC MEMORY 
BREAKTHROUGH .--- ~- -~----~~ --, ~--------~---~ 

Finally, you can buy state-of-the-art 
S-1 OOIlEEE 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 5·100 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 
·64Kx8-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/M' (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. 

OEM and DEALER inquiries invited. 

I:llmczmor9™ 
i/iIiI.mczrchant 

14666 Doolittle Drive 
San Leandro, CA 94577 

(415) 483·1008 
CIRCLE 98 ON READER SERVICE CARD 

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 STATIC RAM $169. 16Kx8 Bit 
Bank Select & Extended Addressing 
Four independently addressable 4K 

blocks 
One 4K segment equipped with 1 K 

windows 
Uses field-proven 2114 (1 K x 4) RAMS 
Low Power (less than 1.2 Amps) 
Runs on any S-100 8080,4 MHz Z-80 or 

5 MHz 8085 system. 

Prices, terms, specifications subject to 
change without notice. 

"Cromix and CDOS are trademarks of CROMEMCO. 
, MP/M is a trademark of Digital Research 



UNIX, with change. 
Idris is a trademark of White smiths, Ltd. / UNIX is a trademark of Bell Laboratories. . 

range of processors. And we kept it small. 
Idris can run comfortably where UNIX 

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

Find out how you can put Idris to 
work in your favorite configuration today. 
Write Whitesmiths, Ltd., 97 Lowell Road, 
Concord, Massachusetts, 01742. Or call 
(617) 369-8499, 1LX 951708 SOFTWARE CNCM. 
With Idris, you pocket the change. 

Whitestniths, Ltd. 
SoftwarelOols for yourTrade. 

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 and 
you only pay for the parts you ship. 
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 

Crafting 
Distributors .. Australia, Fawnray Pty. Ltd. P.O.B. 224 Hurstville NSW 2220 (612) 570-6100 

Japan, Advanced Data Controls, Corp., Chiyoda-ku, Tokyo (C3) 263-0383 
United Kingdom, Real Time Systems, Newcastle upon Tyne 0632 733131 

CIRCLE 89 ON READER SERVICE CARD 



In the Public Domain continued ... 

extensions to the language. 
Both are interactive, which 
makes for easy debugging, but 
generate fast, compact machine 
language code in the manner of 
a compiler. FORTHll is in 
fact Fig-Forth Version 1.1 and 
ran under the contributor's 
CP/M 1.43. He emphasizes 
that you should obtain the Fig 
model manual and the Fig As­ 
sembly Source Listing before 
attempting to use the program, 
in case any modifications are 
needed. STOIC is rather simi­ 
lar to Forth, but may produce 
more compact code in some ap­ 
plications (see Richard Mos­ 
sip's article "Stoic versus 
Forth" in the Sep/Oct 1982 is­ 
sue of Microsystems.) 

PISTOL (Portably Imple­ 
mented Stack Oriented Lan­ 
guage, SIG/M Vol. 59) was in­ 
spired by and has evolved from 
Forth and Stoic. Like these, 
Pistol uses RPN. At present all 
arithmetic is performed in in­ 
teger form. The author notes 
that this language is still "in an 

17 West 17th Street 
New York, N.Y. 10011 
(212) 243·1444 

early developmental stage," 
and it may therefore have bugs. 
The CP/M implementation was 
written in C and compiled with 
the BDS C compiler. 

Other languages 
ACTOR (CPMUG Vol. 4,) is 
a TRAC-like string-processing 
language that comes with a 
comprehensive manual and 
some sample programs. 

PILOT (Programmed Inqui­ 
ry and Learning) is an interac­ 
tive language for use in com­ 
puter-aided instruction, where 
easy pattern-matching of re­ 
sponses is required. The com­ 
plete documentation and listing 
were published in Dr. Dobb's 
Journal, April and May 1977. 
The version in CPMUG Vol. 7 
is for an Intel MDS but can be 
processed by ASM except for 
one statement that contains an 
8-bit negative value (ASM in­ 
sists that negative values have 
16 bits). CPMUG Vol. 12 con­ 
tains source code patched to in­ 
terface properly with CP/M. 

CASUAL (CPMUG Vol. 
18) is a language originally de­ 
scribed in Dr. Dobb's Journal 
for December 1976. This ver­ 
sion has no CP/M I/O, but has 
standard Intel mnemonics 
(which the original did not). 
SAM76 (CPMUG Vol. 34) 

is a macro and string process­ 
ing language that is powerful 
and, to some degree, extensible. 
It has been very successfully 
used in controlling a mobile ro­ 
bot, but has many other possi­ 
bilities if you can master its 
subtleties. 

PIDGIN, TINCMP (SIG/ 
M Vol. 43). Pidgin is a systems 
programming language de­ 
scribed in the July 1981 issue 
of Dr. Dobb's Journal. 
TINCMP is a compiler for spe­ 
cial purposes, written in Pidgin. 
The volume contains documen­ 
tation on how to use Pidgin and 
how to put together a 
TINCMP compiler for your 
own special purpose; all macros 
and utilities needed are sup- 
plied on the disk. [!J 
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An IEEE-488 Bus Tutorial 
by Richard S. Newrock 

O ne of the most important uses of com­ 
puters is to control industrial processes 
and laboratory experiments. To ac­ 
complish this it is often necessary to 
connect the computer to a variety of 

test and measurement equipment. This article de­ 
scribes the industry standard for interfacing com­ 
puters to programmable instruments, a standard 
commonly known as the "488 bus" (IEEE-488j 
1978) or the "GPIB" (General Purpose Instru­ 
ment Bus). The bus is known by other names as 
well, two of which are the "HPIB" (Hewlett-Pack­ 
ard Interface Bus) and the "ASCII bus." 

The 488 bus is the first universal computer jin­ 
strument interface and is probably the most well 
designed and consistent of all computer interfaces. 
The bus has become a worldwide stan.dard pri­ 
marily because of its ease of use, its well-defined 
functions, and its well-thought-out handshaking 
protocol. It is used by more than 175 manufactur­ 
ers of nearly 1,500 instruments. Most of these are 
measurement and test instruments, but printers 
and plotters are also available. A user can select 
instruments from different manufacturers and be 
certain that (electronically) they will work to­ 
gether perfectly. No custom interface design will 
be needed. In addition, all commands and data are 
coded in ASCII (hence the "ASCII bus"), making 
bus operation and control particularly simple. So 
simple, in fact, that bus control can be done with 
programmable calculators; a computer is not a ne­ 
cessity. With a good software package even a nov­ 
ice can quickly design and construct a very compli­ 
cated instrumentation system. 

State-of-the-art instrument and computer man­ 
ufacturers always try to use the latest and fastest 
technology. This resulted in the creation of a wide 
variety of computer jinstrument interfaces during 
the '60s and early '70s. Unfortunately, most of 
these were incompatible. Steve Leibson 1 has de­ 
scribed the situation as similiar to that which ex­ 
isted in railroading during the 1850s and '60s: 
each railroad used a different track gauge, and in­ 
terfacing (passing a train of freight cars from one 
line to another) was impossible. A more modern 
illustration is the different buses currently used in 
microcomputers. 

During the mid-'60s the Hewlett-Packard Cor­ 
poration decided it needed a standard computer j 
calculator interface for all its future instruments. 
Their design was taken by the International Elec­ 
trotechnical Commission (IEC) as a starting point 
for an industry-standard interface. By 1974 a 
draft of the standard was ready for approval. 
Shortly thereafter, the Institute of Electronics and 
Electrical Engineers (IEEE) presented a draft for 
their own standard, the IEEE-488j 1975. These 
were soon adopted and were followed by the essen- 
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tially similar American National Standards Insti­ 
tute (ANSI) standard in 1976. The three "stan­ 
dards" are the IEE-488 j 19782, the IEC-625- 13, 
and the ANSI-MCl.I4. The IEEE standard was 
revised in 1978 for a variety of reasons. Most im­ 
portant, it was necessary to clarify some of the lan­ 
guage and reflect new technology-in particular, 
Schottky logic. The result, IEEE-488 j 1978, is the 
standard of interest to us. 

Before describing the "488" standard and its 
implementation, it is worth making a small digres­ 
sion. Exactly what is a meant by a "standard"? 
What should it specify and what should it not 
specify? How much detail is to be given? A stan­ 
dard is a detailed specification of the important 
mechanical, electrical, and functional aspects of a 
device or a system. It must fix as many of the im­ 
portant parameters as possible without hindering 
the device's applicability or flexibility. If possible, 
it should not deal with the actual electronic design 
of the device; if it does, it will make the use of new 
technology more difficult. It ought to detail the 
function of the device without forcing the manu­ 
facturer into using a particular design or circuit. 

The IEEE-488 interface standard addresses all 
of these concerns. It specifies only those electrical 
and mechanical parameters of the bus which are 
necessary to ensure compatibility: the cable, the 
connectors, the voltage levels, and the current 
drain. It does not intrude where it is not needed 
(for example, the circuit design and layout of the 
interface). It defines a number of bus commands 
and functions, but does not tell how, or indeed if, 
they are to be used. 

The 488 standard defines the instrument bus, 
its functions, and the instrument interfaces. It de­ 
fines the handshaking, the bus commands and the 
data transfer technique. A schematic of the bus is 
shown in Figure 1, where the bus, several instru­ 
ments, and the controller are indicated. The bus is 
nothing more than a cable, with appropriate con­ 
nectors daisy-chained to the various devices. Each 
device (including the controller) connected to the 
bus consists of two parts: an instrument-indepen­ 
dent portion, the interface, defined by the stan­ 
dard, and an instrument-dependent portion, de­ 
fined by the manufacturer. Only the instrument 
interface "talks" to the bus; commands and data 
coming over the bus may be interpreted by the in­ 
strument, but are sent and received by the inter­ 
face. Perhaps the best way to describe these inter­ 
faces is that they allow the controller to operate 
the instrument in place of the instrument's front 
panel. That is, the interface allows the controller 
to program the instrument in exactly the same way 
that a person would from the front panel. Because 
of this the 488 bus is sometimes called the "inter­ 
face bus." 

An instrument system consists of devices that 
can play one or more of three different roles: con­ 
troller, talker, or listener. All devices must act in 
at least one of these assigned roles; they provide 
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BUS 

Figure 1. A schematic diagram 
of the lEEE-488 bus. 

the basis for the flow of information over the bus. 
The controller is a device that can manage the bus, 
including sending bus commands, and instructing 
other devices when to transmit (become talkers) or 
receive (become listeners). This is clearly the role 
played by the computer. Every device on the bus 
(including the controller) must follow strict rules 
assigned to its role. These rules allow orderly oper­ 
ation and data transfer. 

The data transfer rates of the various instru­ 
ments are not overly important; in fact this is one 
of the unique features of the bus. The handshaking 
has been designed so that the data transfer rate 
depends on the speed of the transmitters and re­ 
ceivers and not on a fixed system clock. The ulti­ 
mate transfer rate is determined by the slowest ac­ 
tive instrument on the bus. Thus, a wide variety of 
instruments can operate together, even if they 
have very different transfer rates and operating 
speeds. The communication is completely asyn­ 
chronous, and it can even be interrupted during 
the handshake without loss of data. 
The standard 
The electrical, mechanical, and functional aspects 
of the bus are described in detail in this section. 
We begin with the mechanical and electrical spec­ 
ifications, since these are simple and straightfor­ 
ward. 

The bus consists of a 24-conductor cable con­ 
nected to the instruments with ribbon connectors 
(IEEE-488/1978 and ANSI-MCl.l). Each end of 
the cable has both male and female connectors, 
allowing the cables to be stacked (Figure 2). That 

is, several cables can be connected to a single point 
without using "Y's " or "T's". Unfortunately, the 
IEC-62S.1 standard specifies a type-D connector, 
a DB-2S. Use of this connector should be avoided, 
as it is the same connector used for RS-232 serial 
ports. RS-232 voltage levels differ substantially 
from 488 voltage levels, and a misconnection will 
severely damage the 488 interface. Adapters are 
available to convert to ribbon connectors; these 
should be placed on the instrument and left there. 
There is another problem about which one should 
be aware. Most instruments use connectors with 
metric threads (black screws). However, English 
threads are occassionally used (silver screws); be 
careful not to mix them up or the threads will be 
destroyed. 

The instruments and the controller can be con­ 
nected in any order; they are just "device loads" to 
the bus. As many as 15 devices, including the con­ 
troller, can be used. They can be connected lin­ 
early (daisy-chained), in a "star" (radiating out­ 
ward from a point), or in any combination of the 
two. The only limitation is that there be no more 
than 2 meters of cable per device, up to 20 meters 
maximum (unless a bus extender is used). This is 
because the interface electronics must maintain 
the proper voltage levels and timing and, if the ca­ 
ble is too long, the interface cannot drive the lines. 
The devices need not be evenly spaced on the ca­ 
ble, but should be no more than 4 meters apart. 

The 488 bus uses negative true logic, opposite to 
that used on the S-100 bus. Zero, or false, is a 
voltage greater than 2.0V and 1, or true, is 0.8V or 
less. All lines on the bus are active low (true) and 

The 4BB bus has become a worldwide standard primarily 
because of its ease of use, its well-defined 

functions, and its well-thought-out handshaking protocol. 

35 



An IEEE-488 Bus Tutorial continued ... 

Figure 2. Typical 488 bus cabling and connectors. 
Note that the cables have male and female con­ 
nectors on 'each end. This allows them to be 
"stacked." The cable has 24 conductors, in 12 
twisted pairs, each pair being individually 
shielded. There is also a common shield around 
the whole cable. (Photo by J. Helton.} 

are pulled passive high (false) at each instrument. 
Of the 24 bus lines, 8 are grounds, 8 are for data, 5 
are for bus management, and 3 are for handshak­ 
ing. (See Figure 3 for the pin assignments.) Three 
of the lines, SRQ, NRFD, and NDAC (all defined 
below) must have open collector drivers. For these 
three lines, if one or more of the instrument drivers 
are on, the line will go low. This is a "wired-or" 
configuration, and it is very important for the 
handshaking. The rest of the lines can have either 
tristate or open collector drivers. However, if the 
instrument supports parallel polls (a way to check 
if an instrument needs service), the data lines must 
be open collector as well. 

The definitions of the various bus functions are 
among the most important parts of the standard. 
They define the roles of the instruments, what the 
interfaces can do, and the commands they may 
obey. We begin with the three roles defined for 
each instrument: listener, talker, and controller. 

A listener is any device that can receive data, 
including the controller. In general, a listener can 
only accept data when it is instructed to do so by 
the controller. The controller does this by desig­ 
nating ("addressing") the device to be a listener. 
This is done by placing the instrument's "listen ad­ 
dress" on the data bus, as described later. Some 
devices are listen-only and are meant to be used in 
systems with no controller. These always listen 
and cannot be prevented from doing so. 

A talker is any device, including the controller, 
that, when addressed, can send data over the bus. 
The controller designates a device as a talker by 
placing its "talk address" on the bus. Talk-only 
devices also exist and are meant to be used in sys­ 
tems with no controller. As they cannot be pre­ 
vented from talking, they must be the only talker 
in a system. 

In general, talkers get analog inputs (voltage, 
frequency, etc.) and transmit digital data over the 
488 bus, whereas listeners receive digital data 
from the bus and create analog outputs (pulses, 
plotter-pen position, etc.). Some instruments can 
only listen, e.g., printers and signal generators. 
Some can only talk, e.g., tape readers. Some can 
perform both roles; e.g., a digital voltmeter can re­ 
ceive programming instructions and send mea­ 
surements. When a device can be both a: listener 
and a talker, the controller determines which func­ 
tion is active by how it addresses the instrument. 

The controller can not only transmit and re­ 
ceive data, but can issue commands; it is the only 
device allowed to manage the bus. The controller 
can designate listeners and talkers, program them, 
trigger them, send instrument-dependent mes­ 
sages and interface-dependent messages. It can 
conduct polls to determine instrument status and 
handle service request interrupts. In short, it and 
its programs run the system. There is a provision 
in the standard to have more than one controller 
and to pass control between them, but this is sel­ 
dom done. 

Functions, commands, and 
addressing 
The standard defines a number of functions that 
the instrument interfaces can perform. In addi­ 
tion, it defines the commands that they may recog­ 
nize. A command tells the instrument interface to 
perform one of the functions. It is important to 
note that every instrument does not have to per­ 
form every function or obey every command. The 
manufacturer determines which are necessary for 
the operation of his instrument. 

There are 10 interface functions, each with a set 
of options. Of these, five may be considered basic: 
an instrument may be a talker. and if so, must be 
able to decode talker addresses and perform the 
talker (or source) handshake. The source hand- 

Bus control is so simple it can be done with programmable 
calculators. With a good software package, even a 

novice can quickly design and construct a very complicated 
instrumentation system. 

36 Microsystems April 1983 



I/O TECHNOLOGY S·100/IEEE·696 PLUG·INS 
DUAL GPIB·488 INTERFACE BOARD 

The Dual GPIB-488, is a Stand-Alone, Independentty controlled Dual 
Channel IEEE-488, 1978 Interface Controller. Interface Activity Modes 
such as Controller In-charge, Controller Assigned or Terminal Bus Slave 
and all Interface Functions, their Sub-Functions including Extended 
Functions, are handled by an On-Board 5M Hz Processor and DMA Con­ 
troller. 500K Byte Data rates are easily achieved with minimum host 
processor overhead. 

Assembled and tested, PIN 52748-800-100 $650.00 

Assembled and tested, PIN 52748-900-100 $430.00 

12·BIT A·D·A CONVERTER BOARD 

* PERFORMANCE, POWER, PRICE 
New additions to our line of fine products are always on 
the drawing boerd. Please watch for the introduction of ~ 
these new items as they become available. 

POST OFFICE BOX 2119 
CANYON COUNTRY, CA 91351 

(805) 252-7666 

8 Channel A-D: 12 microsec. Conv. time, Programmable gain & Offset Voltage 
control, Diff./Single Voltage or Current Input. 
S Channel D-A: 2 microsec. Settling time, Bipolar V I Unipolar I Output, Pro­ 
grammable Reference levels, DUAL-PORTED Refresh RAM. 16 or 8-bit Data 
Transfers via Program I/O or Memory Mapped 1/0, Extended Addressing and 
much more. 

128Kx8/64Kx16 
CMOS STATIC RAM MODULE 

MULTI·FUNCTION I/O BOARD 

TOP BOARD SUPPORT 
LOGIC AND 
32K x 8/16 x 16 RAM 

Two Serial SYNC/ASYNC 
RS-232, TTL or Current 
Loop with XTAL con­ 
trolled Dual Baud Rate 
Generator, Four Parallel 
Ports (Input, Output or 
Bi.), Three 16-Bit timers, 
8-level Interrupt Con­ 
troller and large Proto 
area with + 5V, ± 12V 
for custom applications. 

BOTTOM BC:lARD 
96K x 8 1 48K x 16 RAM 

PROTOTYPING BOARD KIT 

Calif. residents add 61> % sales tax. 
U.S. Domestic Price, F.O.B. Factory. 
Prices and Specifications subject to change without notice. 

Assembled and tested, 
PIN 52748-100·101 $325.00 

Can be used for wire­ 
wrap or solder proto­ 
typing projects. Comes 
complete with + 5, 
± 12V Regulators, Heat 
sinks, 2 Bus Bars, Filter 
Capacitors and Manual. 

K;t PIN 52748-400 $59.95 

150 nsec. Access, 2716 compatible RAM devices, Ex­ 
tended Addressinq, Programmable wait cycles, Write pro­ 
tect and Bank select. Battery back-up capability. No 
wait cycles with fast 16-Bit Processors. The module's 
"Piggy-back" arrangement provides high density @ low 
input power yielding an improved MTBF and space uti­ 
lization. 

Assembled and tested, PIN 52748-650·128 $825_00 

CIRCLE 39 ON READER SERVICE CARD 

CANYON COUNTRY 
CALIFORNIA 



An IEEE-488 Bus Tutorial continued . 

shake is a function that allows the interface to 
transmit data properly. Similiary, listeners must 
decode listener addresses and perform the listener 
(or acceptor) handshake (the acceptor handshake 
function allows for proper reception of data), and 
controllers must be able to manage the bus. These 
five functions obviously determine whether an in­ 
strument can send and receive data and whether it 
can control the bus. These functions and the possi­ 
ble options are shown in Table 1. In addition to the 
basic functions, there are five others: 
REMOTE/LOCAL. This function determines 
whether an instrument responds to its front 
panel or to programming information on the 
bus. 

SERVICE REQUEST. This function allows the 
instrument to request service from the control­ 
ler at some point in its operation or when an 
error has occurred. It is used in conjunction 
with the "serial poll," which is described more 
fully later. 

PARALLEL POLL. If this function is imple­ 
mented, an instrument can identify itself to the 
controller when it needs service. It does this by 
setting or clearing a single data bit when polled. 
A seldom-used function, it is desribed in detail 
under polling. 

._;.DEVICE CLEAR. This function allows the con­ 
troller to return a device to a manufacturer-de­ 
termined default state, usually the state at 
power-up. This function is nearly always imple­ 
mented. 

TRIGGER. If this function is implemented, the 
device's function can be initiated by the control­ 
ler. For example, a pulse generator can be trig­ 
gered when a pulse is desired. This function is 
almost always implemented when the use of the 

instrument warrants it. It is often used to 
synchronize and trigger groups of instru­ 
ments. 
The controller designates listeners and talkers, 

and issues commands to perform bus functions 
over the five bus management and the eight data 
lines. The 488 bus has two main modes of opera­ 
tion: command mode and data mode. The mode is 
determined by the attention (ATN) line, one of 
the five bus management lines. When ATN is 
true, we are in the command mode: all instruments 
must listen to the controller, which sends "com­ 
mands" over the data lines. When ATN is false, 
we are in the data mode: instruments previously 
addressed as listeners and talkers send and receive 
"messages" over the data lines. When in command 
mode, the instrument interfaces accept and inter­ 
pret the commands. In the data mode, the inter­ 
face accepts or transmits the messages, but the in­ 
strument itself interprets or provides the mes­ 
sages. 

There are two types of commands, UNILINE 
and MULTILINE, referring to the number of bus 
lines needed to transmit the command. For exam­ 
ple, A TN has a line dedicated to its use and is 
therefore a uniline command. Uniline commands 
use the bus management lines. Multiline com­ 
mands use the first seven data lines, with ATN 
true (to indicate command mode). 

Uniline commands 
ATTENTION (ATN). ATN tells an instrument if 
the information on the data lines is a command 
or a message. When true, the byte on the data 
bus is interpreted as either a talk or listen ad­ 
dress or as a universal or addressed command. 
ATN forces all instruments to stop what they 

ATN 

Metric Threads 
M 3.9 xO.6 

NRFO EOI 0103 

0107 DI05 
Figure 3. The pin-out of the ribbon connector used in the IEEE and the ANSI standards. This is usu 
Amphenol 57-20240-2 or its equivalent. 
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NEW IMPROVED 1983 MODELS 
The entire a.T. product line has been redesigned and improved using com­ 
puter controlled manufacturing techniques to insure the highest quality. 
Many new features have been added to every iteni. The O.T. 1983 models are 
among the best 8-100 products available on the market today. They are fully 
compatible with the latest 16/32 bit cpu's. 
Call 1800) 238-3100 today for the location of your nearest dealer and/or to 
obtain the 1983 O.T. catalog. Substantial dealer/OEM discount offered. 
Stocking dealers with retail showrooms and mail order facilities include: 

"Quality Throughout" 
800-238-3100 

Q.T. Products Division 
COMPATIBLE COMPUTER CORP. 
3330 South Third St. West 
Salt Lake City. UT 841 15 
i§j (801) 974-0999 

Q.T. Systems Division 
GOLDEN WEST COMPUTERS 
60 North 300 West 
Provo, UT 84601 
i§j (801) 373-1467 

Priority One, Chatsworth, CA @ 800-423-5922 
Bison Products, Los Angeles, CA @ 213-994-2533 
Compatible Computer, New York City @ 212-221-7900 

NOTICE: CP/M is a trademark of Digital Research, Turbodos of Software 2000 and INFOWARE of Compatible 
Computer Corporation. The a.I products and systems above are produced and sold under license by 
Compatible Computer Corporation and Golden West Computers, Inc. The 0.1. trademark and product designs 
remain the property of the licensor, aT Computer Systems, Inc. of Hawthorne, Calif. 

TERMS: Cash prepayment @ 2% discount, COD or net 30 days with prior credit approval. Initial dealer/OEM 
orders must be COD or prepaid (MClVisa credit card OK). Purchase orders accepted from 0&8 rated turns. 
Shipping and handling charges estimated at $O.50/Ib UPS ground and $1.00/Ib UPS Blue Label or airtreiuht. 
Minimum $3.00. Utah residents add sales tax. Export orders welcomed-telex 426382 ITR UI. 

O.T. DISCOUNT MICRO-SYSTEMS PACKAGES 
O.T. MAXI-SYSTEM PACKAGE-ModeI8oop 

$6,395.00 
List $7,995.00-Save $1,600.00 

-OT 8" Mainframe with 8 slot Motherboard -Televideo 925 Full Featured CRT 
-Choice of printer: C, Itoh F-10 daisy wheel or Oki data M84P high speed dot matrix (200 cps.) 
The OT. Maxi-System is an industry standard S-100 expandable microcomputer which is ideal for general 
business computing, word processing and data base management applications. CP/M operating system is 
standard. MP/M or Turbodos optional. Unique lntoware" utilities simplify operation and user training 
• Eleclronics on Two Cards • 64K RAM Standard • Universal Disk Controller • 2 Megabytes on line 
• 4MZ Z80A CPU • Parallel Printer Port • 10-40 MB Hard Disk Option. Expandable to 256K RAM 
• Filtered Fan • Two A.C. Outlets • Key Lock Switch • Two Serial Ports 
Package Price Includes Cables, Documentation & Utility Programs. Model BOO alone . . . $4,995 

O.T. MINI-SYSTEM PACKAGE-ModeI50op 

$3,995.00 
List $4,995.00-Save $1,000.00 

-OT. 5114" MINI-FRAME w/6 slot MB 
-Televideo 910 Green CRT 
-Dot Matrix printer (M82A) 
• CP/M standard, Turbodos optional. 
• Reliable Single Card Electronics 
• Z80 CPU/Universal DMA controller 
• Dual Double Sided/Density Drives 
• Memory: 64K RAM & 320K Disk Drive 
• Cables, manuals, infoware" Utilities 
Model 500 alone ... $3,495.00 

O.T. INDUSTRY STANDARD S-100 MAINFRAMES 
O.T. MINI-FRAME"'-Series 500 
Desk Top-Dual Mini Drives 
• Holds two 5114" Drives 
• Full Cutout Array 
• 6, 8, or 12 slot MB. 
• Fused EMI/RFI Filter 
• Hard Disk Power Supply 
(+ 8V@16A,±16V@3A, 
± 12V@5A, + 5V@5A) 

OTC-MF + MD (No MB) .. $699 
OTC-MF + MD6 6 slot MB . $799 
OTC-MF + MD8 8 slot MB . $849 
OTC-MF + MD12 12 slot MB $899 

O.T. MAXI-FRAME@-Series 800 
Desk Top for Dual 8" Drives 
• 6, 8, 12 slot Motherboard 
• Universal Drive mounts 
• Key lock Power Switch 
• Heavy Duty Power supply 
(+ 8V@16A, ± 16V@3A, + 5V@5A, 
-5V@1A,+24V@5A) 

OTC-MF + 001 No MB ..... $799 
OTC-MF + 006 w/6 s. MB ., $899 
OTC-MF + 008 w/8 s. MB .. $949 
OTC-MF + 0012 w/12 s. MB . $999 

O.T. MICRO·FRAME@-Series 600 
Desk Top-Plain Front Panel 
• 6 to 22 slot Motherboard 
• Full I/O Cutout Array . 
• Fused EMI/RFI Filter 
• Heavy Duty Power Supply 
(+8V@16A± 16V@3A) 

OTC-MF + 1 No MB .. , $499 
OTC-MF + 6 6 slot MB '" $599 
OTC-MF + 8 8 slot MB .... $649 
OTC-MF + 12 12 slot MB , , . $699 
OTC-MF + 18 18 slot MB $799 
OTC-MF + 22 22 slot MB $899 

O.T. PRO-FRAME" -Series 700 
Rack Mount -Constant Voltage 
OTC-RM + 12 12 slot MB $799 
OTC-RM + 18 18 slot MB $899 
OTC-RM + 22 22 slot MB $999 

or. MICRO-FRAME~ 

Standard features & Options: All aT mainframes are built on a strong steel chassis with sturdy heavy 
gauge aluminum covers. Heavy duty power supplies have individually fused outputs and are shielded by 
an EMI/RFI filter & line surge protector. Standard I/O cutouts include provision for 16 DB 25's, 1 DC 37,2 
OA 15's, centronics parallel, 134 pin and 2 50 pin IDC ribbon cable connectors. Filtered positive pressure 
cooling fan. Twin AC outlets provide convenient connection for and control over printer and terminal. 
Standard colors are charcoal/light grey to match Televideo terminals. Optional colors include brown/tan 
and federal spec. ivory at extra charge. Constant voltage power available on most models-add 
$100.00. EIA rack mount rails available on some units-add $95.00. Complete OEM customization 
available on orders of 10 or more units. Contact factory for details and pricing. 

O.T. DISK DRIVE CABINETS AND SUBSYSTEMS 
a.l's All in One@ 

Universal Disk Drive Cabinet 
• Expandable • Accepts all 8" drives 

0T'3 unique new disk drive cabinet has been designed to 
accept virtually any 8" drive on the market today from 
Tandon Thinlines to 40 megabyte Ouantums. Features 
include interchangeable face plates (Oume, Shugart, 
Tandon, etc.) and "electronics in a drawer" construction 
to simplify installation and maintenance, Heavy duty Site: 11"H 11"W 18"0 Designed to provide basic disk storage 
power supply will carry any combination of up to four Perfect add-on disk drive for any capacity for S-100 and other computers. 
Thinline, two standard, or one hard disk drive with floppy system. Accepts most brands, Low profile permits table top stacking. 
backup + 5V@5A, - 5V@1A, + 24V@5A. OlC-DDC8V $299 OlC-DDC + 88H $349 
OTC-DDC8 8V-XX w/one faceplate ... , , , $399.00 O.T. "ALL IN ONE" EXPANDABLE DISK DRIVE SUBSYSTEM SPECIALS 
Replacement Faceplates (Specify type & 

number of drives) . . $25.00 OTC-DDS + 0 with two single sided Siemens Drive (0. 5MB) . . . $695 
Tandon 4-drive power cable . $15.00 OTC-DDS+ 1 with one double sided Mitsubishi Drive (1MB) $895 
Data Cables available . . . . . . . . . .. .. $20-50.00 OlC-OOS + 2 with two DSDD Mitsubishi Drives (2MB) .. $1,495 
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DUAL 8" HORIZONTAL DRIVE CABINET 
Dimensions: 5"H 17"W 20"0 



dBASE II 
WE WROTE THE ONLY BOOK 
dBASE II'" USER'S GUIDE $29 

FREE WITH dBASE II"'! 

WE OFFER THE LATEST ACCESSORY PRODUCTS 
dUTIL 
QUICKCODE 
NEW! ABSTAT 

$ 69 
$229 
$379 

dBASE II'" UTILITY PACKAGE 
dBASE II'" PROGRAM GENERATOR 
STATISTICS PACKAGE FOR 
dBASE II'" FILES 

WE STOCK THE WIDEST SELECTION OF dBASE IITM 
dBASE II'" WITH FREE dBASE 1'1'" USERS GUIDE 

CALL FOR PRICE 
8" SINGLE DENSITY, TRS-80 MODEL II 
5%" APPLE II/III, HP-125, NORTHSTAR, SUPERBRAIN, TELEVIDEO, 

VECTOR GRAPHIC, XEROX, ZENITH Z-89 
IBM PC DOS 1.1 

WE TEACH ALL THE CLASSES 
SPONSORED BY SOFTWAREBANC SEMINARS, INC. 

DAY 1 INTRODUCTION TO dBASE II'" 9AM - 5PM $100 
DAY 2 ADVANCED dBASE 11'" TECHNIQUES 9AM - 5PM $100 

Atlanta Boston Chicago 
April 24, 25 Mar. 4, 5, 7 Mar. 18, 19,20 

Miami New York 
Dec.28,29 Feb.25,26,28 
Washington D.C. 
Jan. 21,22,23 

Houston Los Angeles 
Feb.4,5,6 Jan.7,8,9 

San Francisco 
April 8, 9, 11 

1-800-451 -2502 
(617) 641-1241 IN MASS. 

TECH N ICAl SU PPORT (617) 641-1235 
Payment may be made by Mastercard, Visa, check, money order, wire transfers. Mass. residents please add 5% sales tax. Add $5.00 for shipping and handling. 

Overseas orders add additional $10.00. Prices subject to change without notice. All items subject to availability. 'M • Mfg. Trademark 
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An IEEE-488 Bus Tutorial continued ... 

are doing and listen to the controller; it can be 
asserted only by the controller. 

INTERFACE CLEAR (IFC). This line clears the 
bus and sets all instruments to idle. It is nor­ 
mally asserted at power-up and may be as­ 
serted only by the controller. [Fe halts all data 

transmission, unaddresses all instruments, and 
stops all polls. 

REMOTE ENABLE (REN). Most instruments 
'can be programmed either by the front panel or 
by information on the bus. When this line is as­ 
serted the instrument responds to the bus and 

Table 1. The interface functions, their options, and the capability identification codes. 
- •..•.••. "'"'" •••••• .....,.,.._. :(':l\ 

Capability ID 
Functions and options 

Controller 

Talker 
Extended talker 

Basic talker . 
Serial poll . 
Talk-only model ,. 
Unaddress if addressed to listen? . 
No capability x 

Listener 
Extended listener 

Basic listener . 
Listen-only mode> . 
Unaddress if addressed to talk? ., .. 
No capa19ility...................................................................... x 

Source handshake 
No capability SHO 
Full capability , SHI 

TO 

C 

T 
TE 

Tl T2 T3 T4 T5 T6 T'f T8 
x x x x x x x x 
x x x x 
x x x x, 

x x x x 

L 
LE 

Ll L2 L3 L4 
x x x x 
x x 

x x 

SH 

1. Allows an instrument to transmit data without a controller on the bus. 
Z. Prevents an instrument from talking and listening at the same time. 
3, Allows an instrument to receive data without a controller on the bus. 

Acceptor handshake 
No capability , AHO 
Full capability ...................•................................................ AHI 

Service request 
No capability SRO 
Full capability SRI 

Remote/local 
No capability RLD 
Full capability RLI 

No local lockout ......................................•...................... ; RL2 

Parallel poll 
No capability PPD 
Remote configuration ,., , PPI 
Local configuration PP2 

Device clear 
No capability , DCD 
Full capability DCI 
No selected device clear De2 

Driver electronics 
Open collector i......... E 1 
Tristate E2 

LO 

AH 

SR 

RL 

PP 

DC 

E 
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not to the front panel (see also LLO and Multiline commands 
GTL). There are four types of multiline commands: UN 1- 

SERVICE REQUEST (SRQ). This line can be as- VERSAL, ADDRESSED, UNADDRESS, and 
serted only by an instrument. It is used to signal ADDRESS commands. A universal command is 
the controller that the instrument needs service. obeyed by all instruments regardless of whether or 
The controller performs a "tserial poll" to de- not they have been told to listen. An addressed 
termine which device has requested service and command is obeyed only by those devices which 
branches to a service routine. SRQ is not re- have been designated as listeners. The unaddress 
leased by the instrument until it is polled. commands remove the talker and all listeners from 

END OR IDENTIFY (EO I). This uniline com- the bus, and the address commands designate the 
mand is used in conjunction with A TN. If ATN talker and the listeners. An instrument's interface 
is false, EOI is set by the talker and indicates recognizes the type of command transmitted by 
that the last byte of a message string is being the state of data bits 5, 6, and 7. A universal com- 
sent. The controller sets EOI and ATN to per- mand always has lines 6 and 7 false with 5 true 
form a parallel poll. (OOlXXXX). An addressed command always has 

Table 2. ASCII codes and 488 code identification 
b4 0 0 0 0 1 1 1 1 
b6 0 0 1 1 0 0 1 1 
b5 0 1 0 1 0 1 0 1 

b4 b3 b2 b1 ~ ~ to ., 
to to 

.... 
~"l' 

.... 
~"l' - to ., - to ., - to ., - - ~:: - e :: .... .... - III ., III ., - III ., - III ., - - ~ ~ u .§.$ - .§.$ <J .§.$ u E ~ U c: «> U &.$ s ~ <J CI,) f:g 8i "l' "l' oq- It 'tI CI,) It 'I) oq- It 'I) oq- 'f oq- ••• 'tI 

o (j oq- oq- oq- oq- oq- Joq- Joq- 

0 0 0 0 NULL OLE IP SP 0 0 16 @ 0 P 16 1 0 p 16 
0 0 0 1 SOHIA GTL OCl 10 llO ! 1 1 17 A 1 Q 17 a 1 q 17 
0 0 1 0 STXIB OC2 IR " 2 2 18 B 2 R 18 b 2 r 18 
0 0 1 1 ETX'IC OC3 is # 3 3 19 C 3 S 19 c 3 s 19 
0 1 0 0 EOTIO SOC OC4 IT DCl $ 4 4 20 D 4 T 20 d 4 t 20 
0 1 0 1 ENOIE PPC NAK IU PPU. % 5 5 21 E 5 U 21 e 5 u 21 
0 1 1 0 ACKIF SVN IV & 6 6 22 F 6 V 22 f 6 v 22 
0 1 1 1 BELIG ETB I •••• I 7 7 23 G 7 W 23 9 7 w 23 
1 0 0 0 BS IH GET r:AN IX SPE ( 8 8 24 H 8 X 24 h 8 x 24 
1 0 o 1 HT 11 TCT EM IV SPD ) 9 9 25 I 9 Y 25 i 9 Y 25 
1 0 1 0 LF IJ SUB IZ * 10 26 J 10 Z 26 j 10 z 26 
1 0 1 1 VT IK ESC + 11 , 27 K 11 [ 27 k 11 ( 27 - 
1 1 0 0 FF IL FS , 12 < 28 L 12 / 2& I 12 I 28 
1 1 0 1 CR 1M GS . 13 - 29 M 13 '\ 29 m 13 I 29 - 
1 1 1 0 so IN RS 14 > 30 N 14 1\ 30 n 14 '\., 30 
1 1 1 1 SI 10 us / 15 ? UNL 0 15 UNT 0 15 DEL 

'V'V ~ <c-: ~ 
Addressed Universal listen Talk Secondary CQmmand Command Address Address 

Group 'Group. Group Group Address 

I I or , 

Primary Co,mmand Group Command 
Group 

llO = Local Lockout GTL = Go to local 
PCl = Device Clear SOC = Selected Device Clear 
PPU = Parallel Poll Unconfigure PPC = Parallel Poll Conflgure(requires secondary command) 
SPE = Serial Poll Enable GET = Group Execute Trigger 
SPD = Serial Poll Disable TCT = Take Control 
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AVAILABLE NOWFROM DUAL 
,sYSTEMS; theCMEM rnemory 
boards combine high-speed 
CMOS memories with a new 
5-8 year lithium battery. The 
CMEM offers the nonvolatility 
of an EPROM board while retain-. 
ing the instant writability of a 
high-speed read/write RAM. 
These industrial grade boards 
are subjected to a 168-hour 
burn-in and a 1000-cycle power 
interruption test to insure data 
retention and the highest degree 
of reliability: possible. 

CMEM-32K, 32K Bytes $695 
CMEM-16K, 16K Bytes $595 
CMEM- 8K, 8K Bytes $495 pfI$ ... t:D! 

:)UAL 
DUAL SYSTEMS CORPORATION 
2530 San Pablo Avenue· Berkeley 

CA 94702· (415) 549-3854·172029 SPX 

:)UAL OEM and Dealer pricing 
is available. 

Sales representatives in 
most metropolitan areas. 

2530 San Pablo Avenue. Berkeley. CA 94702 • (415) 549-3854 • 172029 SPX 
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SA4oo, 40 Track . 
SA801R, Sgl Slde/Dbl Den. 
SA851R, Dbl Side/Dbl Den . 

Tandon 
TM1DO-1,SgISlde/DbIDen. 
TM1DO-2, DblSide/DblDen 
TM848-1,SgISlde/DbIDen. 
TM 848-2, Dbl Side 1 Dbl Den 

Qume 
DT-8DblSide/DblDen S 465 

SiemanS8" 
FDD 1DO-8, Sgl Side/Dbl Den S 209 

Mitsublshi 
8"DblSide/DblDen . 

. ... S 145 
369 
479 

. . . . . $ 179 
235 
369 
449 

Star Micronics 
Gemini 10 (100 Cps) ..... 
Gemini 15 (15 " carriage) . 

C.loth 
Prowriter8510AP(120CPSl . 
Prowriter8510ACD(Serial) . 
Starwriter F-1 0 40P u 

Okidata 

. ..... $ 365 
549 

1249 

Microline82A . . $ 37S 
Microline83A , , . 649 
Microline84P . 940 
Microline84S . 1050 
Mlcroline 92 . . . . . . . . . . . 509 

Nec 
Nec 8023 (price reductionl . . .. S 449 
sptnwrtters Call 

TOshiba 

All packages of diskettes come with free library 
case and reinforced hub. FUll 1 year warranty. 
Prices are for packs of 10. 

5%" Disks 
Sgl side/Sgl Density . 
Sgl Side 1 Dbl Density . 
DbISide/DbIDensity . 

8" DiskS 
Sgl Side/Sgl Density .. 
Sgl Side/Dbl Den ... 

... $18.50/10 
20.50110 
26.50/10 

. .... $25.00/10 
29.00110 

CABINETS & MAINFRAMES 
QT Computer systems 

DDC-8 cabinet wi pwr. supply & fan 
ONLY $209.00 

DDC-88-H Dual Cabinet wi pwr. supply & fan 
ONLY $259_00 
Mainframe 

6 slot w 12,8" cutouts, pwr. supply, fan, 
filter, Connector Cutouts 

ONLY $549.00 
5%" Cabinets 

SlngleCabinetw/pwr.supply. . ... S 59 
ouatcaornerw/owr.sucoiv . 89 

DISK DRIVES 
FOR FRANKLIN & APPLE 

Rana Systems 
RanaElitel .. 
RanaElitell . 
Rana Elite III. 
Controller. 

.... S 285 
439 
569 
89 

Micro Sci 
... $ 249 

. . . . . 75 

....... Call 

A-2 (35 Track) . 
Controller . 
Apple III Drives Available 

Quentin Research 
Apple Mate . 
Controller. 

sanyo 
12" Green Screen, 2112 Composite . 

BMC 
12A(15MHz) Composite . 
12EUN (20MHzl Composite _ .. 
9191 Color cornposlte , . 

Taxan 
12" Green (18MHZl cornpostte .. 
12" Amberl18MHzl composite .. 
RGB1 Color. 

. S 79 

84 
129 
309 

.S 129 
129 
319 

zenith 
ZVM 12112" Green (15MHZl $ 94 

USI 



An IEEE-488 Bus Tutorial continued 

5, 6, and 7 false (OOOXXXX). Each command is 
represented by an ASCII character, as displayed 
in Table 2. The first 16 ASCII control codes form 
the addressed command group, and the last 16 
control codes form the universal command group. 
There are currently five defined universal com­ 
mands and five defined addressed commands. 

Universal commands 
DEVICE CLEAR (DCL). This command causes 
all programmable instruments to return to a 
default state determined by the manufacturer. 

LOCAL LOCKOUT (LLO). This command dis­ 
ables the front panel local/remote button. pro­ 
viding security from tampering and protecting 
instruments from accidental return to local 
control. Local operation can be restored by set­ 
ting REN false or by using GTL. LLO is unaf­ 
fected by an interface clear (IFC). 

SERIAL POLL ENABLE (SPE). This command 
places all talkers in the serial poll mode. When 
addressed in this mode. an instrument puts its 
status byte onto the data bus. The status byte. 
defined by the manufacturer (see polling). pro­ 
vides information about the instrument. 

SERIAL POLL DISABLE (SPD). This command 
terminates a serial poll and returns nil devices 
to their normal state. When addressed to talk. 
data rather than instrument status is placed on 
the data bus. 

PARALLEL POLL UNCONFIGURE (PPU). 
This command resets all instruments to the 
"parallel-poll-idle" state. 

Addressed commands 
GO TO LOCAL (GTL). GTL returns all addressed 
listeners to local (front panel) control. causing 
them to exit the remote state. When addressed 
again they return to remote. GTL is useful for 
making operator adjustments on particular in­ 
struments without dropping all devices out of 
remote. 

GROUP EXECUTE TRIGGER (GET). This com­ 
mand will trigger all devices addressed to lis­ 
ten. allowing them to initiate their functions. 
This permits synchronization and simultaneous 
triggering of all devices. 

SELECTED DEVICE CLEAR (SDC). This com­ 
mand resets the addressed instrument to its de­ 
fault state. 

TAKE CONTROL (TCT). TCT tells another con­ 
troller to take over bus management. 

PARALLEL POLL CONFIGURE (PPC). This 
command causes the addressed listener to con­ 
figure its status bit according to a secondary 
command. which must follow (see Polling). 

Address and unaddress commands 
The process of designating an instrument as a talk­ 
er or a listener is called "addressing." Every talker 

Figure 4. The back panel of a typical 488-com­ 
patible instrument, the Hewlett-Packard 3465A 
digital voltmeter. We see the 488 connector and 
the address DIP switch below it. Above the con­ 
neetor is the "capability ID" (see text). (Photo by 
J. Helton.) 

or listener has an ASCII identification code called 
its address. Sometimes (most often with program­ 
mable calculators), the controller will have a talk 
and listen address as well. Most devices have only 
one address, the primary address, but some have 
secondary addresses or two primary addresses. 
When secondary addresses are present, we say the 
instrument is an extended talker or extended lis­ 
tener. In this case, the primary address designates 
the. instrument (a digital voltmeter for example), 
while the secondary addresses might designate in­ 
strument functions (ohms, amps, etc.), or particu­ 
lar circuit cards or modules. 

The controller tells an instrument to listen or 
talk by putting its address code on the data lines 
while asserting ATN. Secondary addresses must 
be placed on the bus immediately following the 
primary address. Listen addresses have bit 6 true 
and 7 false (OIXXXXX), while talker addresses 
have bit 6 false and 7 true (lOXXXXX). Secon­ 
dary addresses have both 6 and 7 true 
(llXXXXX). All 7 bits form the ASCII charac­ 
ter that represents the address (Table 2) and the 
address can be referred to by that character or by 
the decimal number formed by the lower five 
bits. 

Most instruments have a five-pole dipswitch on 
the back panel (Figure 4) that is used to set its 
add~ess (the switch is occasionally found inside, on 
the interface card). The user sets this switch to a 
number between 0 and 30. This sets the listen and 
talk addresses of the device; the instrument inter­ 
face is responsible for setting the sixth and seventh 
bits to differentiate between listener and talker. 

A standard is a detailed specification of the most important 
mechanical, electrical, and functional aspects. It 

should detail the function of a device without forcing the 
manufacturer into using a particular design or circuit. 
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Secondary addressses are set in a similar manner. 
Not all instruments have switch-selectable ad­ 
dresses; some have fixed addresses that cannot be 
altered. Also, if there are two primary addresses, 
the first is determined by the user; the second is 
the next in sequence. (In that case, a four-pole dip­ 
switch is used.) Finally, all primary addresses 
must be unique, but secondary addresses can be 
duplicated. 

Note that 31 is not an allowed primary address. 
It is reserved for the two unaddress commands, un­ 
talk (UNT) and un listen (UNL). (The two unad­ 
dress commands are, in a sense, addresses.) UNT 
unaddresses the current talker and UNL unad­ 
dresses all listeners. The ASCII codes are "?" for 
UNL and "_" for UNT. Unlisten is usually sent at 
the beginning of each command string when lis­ 
teners and talkers are designated. Untalk is rarely 
necessary, as addressing a talker automatically 
unaddresses the previous one, and using it slows 
down handshaking. It is useful when it is desirable 
to remove all talkers from the bus. For example, 
untalk might be used to suspend data output from 
a device. 
Handshaking 
We now come to one of the more important as­ 
pects of the 488 bus and one that makes it 
unique-the three-wire handshake. We need to 
understand it to know how the sources and accep­ 
tors communicate, and how instruments with very 
different transfer rates can share the bus without 
loss or duplication of data. 

Two of the three handshake lines must have 
open collector drivers. As mentioned, they can be 
thought of as being "wired-or": more than one de­ 
vice can assert these lines, and an asserted line is 
not released until all instruments release it. As 
we'll see, this allows for asynchronous data trans­ 
fer at a rate that automatically adjusts to the 
speed of the slowest addressed listener or, for uni­ 
versal commands, to the speed of the slowest in- 

strument. Because of this, the transfer rate is ex­ 
tremely device-dependent. 

The first of the handshake lines is called DATA 
VALID (DA V). This line is controlled by the 
source: the active talker or the controller as talker. 
It indicates to the listeners when the data on the 
signal lines are valid. 

The second of the handshake lines is NOT 
READY FOR DATA (NRFD). This line is con­ 
trolled by the acceptors: the active listeners or the 
controller as listener. A device releases this line 
when it is ready to accept data. Since this is an 
open collector line, all instruments must release 
the line before it will go false. False means that 
every acceptor is ready for the next character. The 
source tests the line and, if it is asserted, no change 
of data takes place. 

The final handshake line is NOT DATA AC­ 
CEPTED (NDAC). This line is also controlled by 
the acceptors. It is released by an instrument when 
it has accepted the data byte. Again, it is open 
collector and will not become false until all intru­ 
ments release it. When false, it means that every 
acceptor has accepted the current character. 

These three lines ensure that no data is lost, that 
each device gets every byte no matter how slowly it 
transfers data, and that no device receives a byte 
more than once. To understand this, and to see 
how these lines are used in the handshake, we will 
describe a handshake cycle using the timing dia­ 
gram in Figure 5 and the flowchart in Figure 6. In 
the following discussion, the numbers in paren­ 
theses match those in the timing diagram. 

We assume at the start that the acceptors have 
set NRFD and NDAC low (true) and that the 
source has set DA V high (false). As soon as the 
slowest acceptor is ready for new data, it releases 
NRFD; since the faster acceptors have already re­ 
leased it, this line goes high (false) (1). The source 
sees NRFD high and. knows that all the instru­ 
ments are ready. It puts the new byte on the data 
lines and sets DA V low (2), telling everyone that 

} 
Set by 
Source 

Data 

} 
O.C. 
Set by 

Acceptor 

,- j- ""--"\ , , , , Not Ready For Data 

DataA-ccepted AI/Instruments 
A. Accepted Byte r v: 

, I , , } 
O.C. 

Set by 
Acceptor 

Figure s. 488 bus handshake timing diagram. 
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Super Subsystems For 
Super Micros 

Fixed Disk Subsystems 
47 MEGABYTE 8" subsystem includes PCE's 

FDC 4000 hard disk controller, the Fujitsu 
M2303BE 47 MB, 1.2 MBYTE/ SEC, 8" Winchester 
type fixed disk drive, and an 8" single density 
diskette (P / M) containing Z-80 source code for 
the FDC 4000 drivers, format and diagnostic 
programs. PF47 SUBSYSTEM $3,995.00 

20 MEGABYTE 5.25" subsystem same as above, 
but includes the Fujitsu M2234B 20 MBYTE 5.25" 
Winchester type fixed disk drive instead of the 
M2303BE. PF20 SUBSYSTEM $2,275.00 

Winchester Fixed Disk Controller 
Completely I/O Mapped-No Wait States- 
No CPU Cycle Stealing 
The FDC 4000, an IEEE 696 (S-100) compatible 

fixed disk controller provides an interface between 
the host system and any disk drive having a 
Shugart SA4000 type interface. Manufacturers 
producing this type drive include Shugart, Fujitsu, 
3M, and others. FDC 4000 $895.00 

8" Floppy Disk Controller 
With 16K Track Buffer 

Completely I/O Mapped-No Wait States­ 
No CPU Cycle Stealing 
The FDC 800, an IEEE 696 (S-100) 

compatible floppy disk controller, controls up to 4 
(16 with encoded drive select) 8" floppy disk drives. 
Any combination of single or double density, single 
or double sided drives is accomodated. Any portion 
of the 16K of on-board static RAM may be used as 
a sector or trac buffer, to hold portions of the 
operating system, or may be configured as a virtual 
disk. Features hardware only head load delay and a 
circuit that watches for disoriented or missing 
diskette with the drive ready and the door closed. 
Comes with Z-80 source code for CP/M BIOS. 
FDC 800 $480.00 

Attractive OEM and dealer pricing on all of 
our products. 
Prices subject to change 

256K RAM In 4K Blocks 
The BSR 64/256 is an 8 bit bank selectable 

dynamic random access memory card designed to 
operate in Z-80, 8080 and 8085 based S-100 
computer systems with a CPU clock frequency of up to 
5MHz (A model) or 6MHz (B model). 
Individual 64K banks are selected via the IEEE 

696 8 bit address bus extension. If the host system is 
not capable of driving the extended address bus, 
one of the BSR 64/256 cards in the system may be 
configured to drive it through an onboard latched 
output port. 

System area is allocated in 4k blocks by writing a 
system mask out to two latched output ports. 
Another port allows anyone of up to eight cards to 
be assigned as the current system master. Logically, 
up to 64 cards may be addressed in a single 
computer system. BSR 64/256 A @ 5MHz $895.00 

4219 S. Market Ct. 
Sacramento, CA 95839 
(916) 921-5454 
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Source Acceptor an error and stop all bus operation. The error oc­ 
curs when there are no instruments on the bus, 
when there is no instrument at the designated ad­ 
dress, or when a talk-only instrument is on the 
bus. 

Polling 
Polling is used to determine a device's status. 
There are two ways to take a poll. The controller 
can query each instrument in sequential order 
(Serial Poll) or in groups (Parallel Poll). The two 
methods often have an important difference (be­ 
sides the serial/parallel nature): an instrument 
that can respond to a serial poll can, at any time, 
inform the controller that it needs service (via 
SRQ). An instrument that responds to a parallel 
poll usually does not have the service request func­ 
tion, and the controller, not the device, must ini­ 
tiate the poll. 

Serial polls 
Devices request service by asserting SRQ. The 
controller can periodically check SRQ or it can be 
used as an interrupt. Because there is only one 
SRQ line and because several devices can assert 
SRQ at once (it is an open collector line), the con­ 
troller must have some way to identify the devices 
requesting service. It does this with a serial poll, 
polling all the active instruments in a user-deter­ 
mined sequence. As it polls each instrument, it 
reads its status byte. Bits 1-6 and 8 of the status 
byte are set or cleared to indicate specific func­ 
tions of the instrument, as determined by the man­ 
ufacturer. Bit 7 is always set when SRQ is as­ 
serted. The controller identifies the requestor by 
checking bit 7. SRQ can only be cleared by polling 
the requesting device, and therefore a poll is nec­ 
essary even if only one instrument is on the bus. 

To perform a serial poll, the controller first 
sends serial-poll-enable (SPE), which places all 
devices into the serial poll mode. It then sends the 
first device's talk address. This causes the instru­ 
ment to place its status byte on the bus. The con­ 
troller reads the byte and determines if this is the 
device requesting service. If the device is not re­ 
questing service, the controller moves to the next 
specified device. If it is requesting service, the con­ 
troller can interpret the rest of the status byte to 
determine what action to take, or it can ignore the 
instrument and continue. When polled, a device 
requesting service releases SRQ. Since the line is 
open collector, it does not become false until all 
instruments requesting service have been polled. 
The controller should test SRQ and continue the 
poll until it has polled and either serviced or ig­ 
nored all the instruments requesting service. When 
the poll is finished the controller sends serial-poll­ 
disable (SPD), followed by UNT, to return to the 
data mode. 

This can be a lengthy procedure in a large sys- 

Figure 6. 488 bus handshake flowchart. 
the data is valid. The acceptors see DA V true and 
the fastest acceptor sets its NRFD true; the others 
follow (3). This prevents the source from attempt­ 
ing a new transfer. The acceptors begin to take the 
data at their own rates, and, as each acceptor takes 
the byte, it releases NDAC. When the slowest ac­ 
ceptor has taken the data, NDAC goes false (4). 
The source sees NDAC high, knows that all the 
instruments have now accepted the data, and sets 
DA V high (5), indicating that the byte is no longer 
valid. The fastest acceptor sets NDAC low in 
preparation for the next cycle and is followed by 
the others (6). 

The controller, therefore, never puts a new byte 
onto the bus until the slowest instrument has ac­ 
cepted the old one. An acceptor, once it has taken 
a byte, cannot take another until the it sees DA V 
switch. This cannot happen until the source sees 
that all the acceptors have the byte. This prevents 
an acceptor from receiving the same byte twice. 

If a talker tries to send a character and there is 
no listener, NRFD and NDAC will both be high. 
This situation, which will never occur if there is an 
acceptor to perform the handshake, will generate 

A price is paid for sophistication and ease of use: 
It severely slows down bus transactions. 

High-level programs often send unnecessary and 
repetitive commands to ensure user flexibility. 
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Powerful Fast Responsive 
Performance, speed, control, ease of use. That's 
what you expect from a finely tuned machine. And 
that's what your data management software should 
deliver too. The new FMS-80 Version 3 gives you 
this and more-a fully integrated Applications 
Development System that makes even the most 
complex application easy. 
Almost everyone needs to manipulate information. 
With FMS Version 3 even a beginner can follow the 
simple menu selections and be off and running in 
almost no time. Customized screens and user 
menus are easy to design. Powerful full-screen edit­ 
ing makes entering, modifying, adding or deleting 
data a snap. 

FMS makes getting your information out easy too. 
Interactive QUERY and comprehensive SELECT 
can extract the data you need almost instantly. Our 
powerful Report Generator can produce almost any 
imaginable report with minimal effort. FMS takes 
you by the hand each step of the way. 

More Than Just a Database Manager. 
If you've been around the track a few times already, 
FMS is for you too. Our enhanced Version 3 EFM 
programming language gives you total control. Our 
ISAM-like multi-key data structure, access to 19 
open files, full string handling, alphanumeric vari­ 
able, field and file names, 18 digit FP&BCD 
math, structured programming constructs 
and other advanced features make EFM 
the language of 

choice for data management applications. FMS can 
make you more productive and save you time and 
money, whether you're developing a simple mailing 
list or a complex turn-key general accounting system. 

The UNIX-inspired FMS Shell brings advanced 
capabilities like command stream manipulation 
and dynamic input and output redirection to the 
CP/M world for unprecedented control of the 
operating environment. 

Don't Run Out of Gas. 
FMS's capabilities go way beyond other data 
manipulation programs. More fields per record, 
more open files, more variables, more everything. 

FMS dBASE Condor 
Maximum fields 

per record 255 32 127 
Maximum number 

of variables 281 64 0 
Maximum number of open 
files in a program 19 2 2 

Maximum number of open 
files in a report 19 1 

Maximum display pages 
per record 255 3 

Don't lock yourself into a system that can't handle 
the big jobs! 

A Proven Winner 
FMS-80 has been leading the field since 1978. 

NowVersion 3 sets new standards for the 
future. Contact your local dealer for a test 
drive. 

~"DJR Associates, Inc. fT I 303 S. Broadway· Tarrytown, N.Y. 10591 
., • (914) 631-6766· Telex 646792 DJR NTAR 

CIRCLE 194 ON READER SERVICE CARD 



An IEEE-488 Bus Tutorial continued ... 

tem, but has the advantage that the nature of the 
request is known at the same time as the identity 
of the requestor. Proper polling strategy depends 
on a number of criteria. The most important are 
how many devices must be polled; how fast, and 
when, is it necessary to act after SRQ is asserted; 
and what system speed is wanted. There are two 
basic strategies: . 

-Poll all devices and act after the poll is fin­ 
ished. This is the simplest method, and it requires 
storing all the status bytes in an array and evalu­ 
ating them after the poll. No action is taken until 
the poll is terminated. 

-Poll each device and take immediate action. 
This is the fastest response to a device's service 
request and is the best method when catastrophic 
failure might result if immediate action were not 
taken. The tradeoff for speed is the relative com­ 
plexity of the programs, because SPE, SPD, and 
UNT must be sent repeatedly. 

Parallel polls 
Performing a parallel poll is somewhat more com­ 
plicated than a serial poll; the instrument must 
first be configured to respond properly. Instead of 
a status byte, each instrument has a status bit. Its 
meaning is determined by the manufacturer, but is 
usually a service request. The device uses its status 
bit to set or clear one of the eight data lines. Each 
device can be assigned its own data line: the de­ 
vices can all be assigned to one line or any combi­ 
nation of the two. The parallel poll response can be 
configured with hardware, using switches or jump­ 
ers in the instrument, or with software. In the lat­ 
ter case it must be done at the beginning of the 
command : sequence, before the instrument is 
used. 

A parallel poll is configured with software as 
follows. First, the device to be configured is ad­ 
dressed as a listener, and parallel-poll-configure 
(PPC) is sent. This causes the addressed device to 
go to the "parallel-poll-addressed-to-configure" 
state. In this state the device obeys the secondary 
commands parallel-poll-enable (PPE) and paral­ 
lel-poll-disable (PPD). These are part of the sec­ 
ondary command group (Table 2). (Note that 
when not preceded by a primary command, in this 
case PPC, these codes are the secondary ad­ 
dresses.) The second step is to send one of the par­ 
allel-poll-enable commands (60H-6FH). These 
commands do three things: They tell the instru­ 
ment which of the eight data lines to use to report 
its status bit, what sense the parallel poll response 
should be, and place the instrument in the "paral­ 
lel-poll-standby" state wherein it is ready to be 
polled. The PPE commands can be represented in 
binary as 

XII 0 S PI P2 P3, 
where S is the sense and the binary value of PI P2 
P3 determines the data line. After sending PPE, 
the controller un addresses the instrument and re- 

peats the procedure for all instruments in the poll. 
When the controller decides to take a parallel 

poll, it asserts A TN and EOI. This causes all de­ 
vices in the parallel poll standby state to set or 
clear their lines on the data bus according to the 
sense bit in the PPE command. If S = 0, the instru­ 
ment sets its assigned data line if its status bit 
equals zero when it is polled. If S= 1, the instru­ 
ment sets its data line if its status bit equals I 
when it is polled. 

This is best seen by example. Consider two in­ 
struments, one at address 10 the other at address 
20. Assume we configure instrument 10 to report 
on line I with S=O (SPE=XIIOOOOI ="a"), and 
we configure instrument 20 on line 3 with S= I 
(SPE=XIIOlOII ="k"). When the poll is con­ 
ducted, the byte received will be OOOOOYOX, 
where 

X = 0 if instrument 10's status bit is 1; 
X = I if instrument 10's status bit is 0; 

and 
Y = 0 if instrument 20's status bit is 0; 
Y = I if instrument 20's status bit is I. 

The controller reads the byte and takes appro­ 
priate action. 

The controller can disable the parallel poll re­ 
sponse in two ways. It can address all or some of 
the previously configured instruments, issue PPC, 
and then issue parallel-poll-disable (PPD,70H). 
This command places the addressed instruments 
in the "parallel-poll-addressed-to-configure" state 
into the "parallel-poll-idle" state. Or, it can send 

Table 3. Subsets of the Pickles & Trout 
488 Basic routines, DEC MINe Basic, 
and RT-ll subroutines and commands 

Pjekles and Trovl: 

CNTL(tlconmand") ••..•.... .". Enter ecnmenc mode. and send comnand 
TALl{( "message") ..•........ Send a message iii da ta mode 
LSTN("message") .•........ Receive a message in data mode 
SPOLL{"tnsg","tlk);'s") ....•. Pel"form'8. serial pc t I 
1)REN ...•.......•........•. Oi a.ab I e remote 
REN •........•...•....•.• Enabl e r-emote 
lEe to ••••••••• Interface clear 

MINC BASIC: 

ALL INSTRtJ CLEAR 
DJ SABLE REii1O'I'E 
'ENABLE REMOTE 
I EEE BUS CI.EAR 
LOCAL L<JeKOUT 
'RECEIVE(message, length, talker, listeners) 
SEND(message, 1 i s tener 5) 
SERIAL POLL(status,index,talkers) 
SET TER.'11INA'PORS( terminators) 
tNS'l'RU TIME LLMIT(New limit, old limit) 
TRlOOER_IN$oTRU( lis teners) 

URC RT-It FORTBAH: 

IBIFC In t e r f ae e Clear 
IBREN • <1 •••••• Enabl.e remote 
18LLO ••..•••• Local t oekeut 
IDOCL pevt ce clear 
rSUNT Untall< 
IBUNL •••.•.•• 'unr Ls t en 
IBGETlinstru). Trigger 
ISSRQ(N) ..... Service request 
IBSEND(msg array, ms,g length, r t s.t eners ) 
IBRCV(msg array. length limit, t a l ker , listeners) 

If speed is important, the fastest and most direct method 
is to write your own assembly language routines 

and do your own bus management. This is rarely done. 
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Z·80® and 8086 FORTH 
PC/FORTH™ for IBM® Personal Computer available now! 

FORTH Application Development Systems include interpreter/compiler with virtual memory 
management, assembler, full screen editor, decompiler, demonstration programs, utilities, and 130 
page manual. Standard random access disk files used for screen storage. Extensions provided for 
access to all operating system functions. 

Z-80 FORTH for CP/M" 2.2 or M P/M $ 50.00 
8086 FORTH for CP/M-86 $100.00 
PC/FORTH for IBM Personal Computer $100.00 

Extension Packages for FORTH systems 

Software floating point $100.00 
Intel 8087 support (PC/FORTH, 8086 FORTH only) $100.00 
AMD 9511 support (Z-80, 8086 FORTH only) $100.00 
Color graphics (PC/FORTH only) $100.00 
Data base management $200.00 
Symbolic Interactive Debugger (PC/FORTH only) $100.00 
Cross Reference Utility $ 25.00 
Curry FORTH Programming Aids $150.00 
PC/GEN™ (custom character sets, IBM PC only) $ 50.00 

Nautilus Cross-Compiler allows you to expand or modify the FORTH nucleus, recompile on a host 
computer for a different target computer, generate headerless code, and generate ROMabie code 
with initialized variables. Supports forward referencing to any word or label. Produces load map, list 
of unresolved symbols, and executable image in RAM or disk file. No license fee for applications 
created with the Cross-Compiler! Prerequisite: one of the application development systems above 
for your host computer. 
Hosts: l-80 (CP/M 2.2 or MP/M), 8086/88 (CP/M-86), IBM PC (PCIDOS or CP/M·86) 
Targets: l-80, 8080, 8086/88, I BM PC, 6502, LSI-11, 68000, 1802, zs 

Cross-Compiler for one host and one target $300.00 
Each additional target $100.00 

AUGUSTA™ from Computer Linguistics, for CP/M 2.2 $ 90.00 
LEARNING FORTH, by Laxen & Harris, for CP/M $ 95.00 
Z-80 Machine Tests Memory, disk, console, and printer tests 

with all source code in standard Zilog mnemonics $ 50.00 

All software distributed on eight inch single density soft sectored diskettes, except PC/FORTH on 5% inch soft sectored 
single sided double density diskettes. Micropolis and North Star disk formats available at $10.00 additional charge. 

Prices include shipping by UPS or first class mail within USA and Canada. Overseas orders add US$10.00 per package for air 
mail. California residents add appropriate sales tax. Purchase orders accepted at our discretion. No credit card orders. 

Laboratory Microsystems, Inc. 
4147 Beethoven Street 
Los Angeles, CA 90066 

(213) 306·7412 

Z·BO is a registered trademark of Zilog, Inc. 
CP/M is a registered trademark of Digital Research, Inc. 
IBM is a registered trademark of International Business Machines Corp. 

Augusta is a trademark of Computer linguistics 
PC/FORTH and PC/GEN are trademarks of Laboratory Microsystems 
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the universal command parallel-poll-unconfigure 
(PPU), which directly takes devices in the "paral­ 
lel-poll-standby" state and puts them into the 
"parallel-poll-idle" state. 

Bus operation 
The actual programming and operation of an in­ 
strument system is clearly dependent on the in­ 
struments used and on the software supplied by 
the bus manufacturer. The software must be able 
to address the instruments, send device-dependent 
and interface-dependent messages and commands, 
and handle SRQ interrupts. It is also useful to 
have a simple (preferably numerical) addressing 
scheme and high-level commands. In our experi­ 
ence, the manufacturer of the controller usually 
supplies "reasonably good" high-level software 
support, and often supplies very detailed and so­ 
phisticated support. 

By "reasonably good" support, we mean simple, 
callable Basic or Fortran subroutines that allow 
the user to transmit command strings, and send 
and receive message strings, by using them as ar­ 
guments in subroutines that handle all the bus 
management chores. This is the approach usually 
taken by manufacturers of S-l 00 1488 converter 
cards such as Pickles & Trout, and by manufac­ 
turers of programmable calculators, such as Hew­ 
lett-Packard. A sense of what is available can be 
obtained from Table 3, which shows a subset of the 
subroutines provided by Pickles & Trout for its 
bus. 

At the other end of the spectrum, manufactur­ 
ers of complete computer systems often supply 
very high-level and sophisticated software. Table 3 
also shows a subset of Digital Equipment Corpora­ 
tion's (DEC) MINC Basic commands and its RT- 
11 Fortran subroutines. The command and sub­ 
routine names and variables displayed in the table 
give one the flavor of what is available. 

These three software packages show a grada­ 
tion of software sophistication. At the lowest level 
shown-the Pickles & Trout routines-the user 
must transmit the ASCII code for every bus com­ 
mand he needs and handle all error checking him­ 
self. This requires the user to understand the bus 
fully. Alternatively, in the DEC MINC com­ 
mands, all the work is done for you. In fact, all the 
bus commands are essentially self-descriptive. In 
using these advanced routines, the user doesn't 
have to supply the ASCII commands to operate 
the bus, address the devices, etc. He only has to 
'provide the message string and address numbers 
or, in some cases, he simply has to give the com­ 
mand. A price is paid for all this sophistication and 
ease of use: it severely slows down bus transac­ 
tions. High-level programs often send unnecessary 
and repetitive commands to ensure user flexibility. 
For example, they may send far too many UNT Is 
and UN Lis. On the other hand, such software is 
simple to use for novices and those who wish to get 
a system up with a minimum of fuss. 

It is worth remarking at this point, that if speed 
is important, the fastest and most direct method is 
to write your Own assembly language routines and 
do your own bus management. This is rarely 
done. 

The best way to illustrate a typical bus transac­ 
tion is to discuss the operation of a simple instru­ 
ment system. The first problem one must discuss is 
software. No two manufacturers of controllers use 
the same software routines or commands. For de­ 
scriptive purposes we will invent six Basic 488-bus 
commands. We will assume they handle all bus 
management tasks (setting ATN, etc.). These 
commands are: 

CMD$("command") sends the string "com­ 
mand" and places the bus in command 
mode. 

SEND$("message") transmits a string "mes­ 
sage" . 

RECV$("message") receives the string "mes­ 
sage" . 

SRQ(N) tests SRQ and sets N = 1 if it is as­ 
serted. 

REN places all instruments into remote. 
IFC clears the interface. 

These are not the only Basic commands we could 
define, but they are adequate to describe a typical 
bus transaction. Note that we are assuming that 
SRQ does not interrupt the processor. 

The instrument system we will consider is used 
to measure the current-voltage (1- V) characteris­ 
tics of a specimen. It consists of a controller (a 
microcomputer with a 488 interface), a Hewlett­ 
Packard 3465A digital voltmeter (DVM), a Hew­ 
lett-Packard 9872A digital plotter and a voltage­ 
programmable current supply. The first two in­ 
struments are 488-bus compatible and can talk, 
listen, and respond to a serial poll. The DVM can 
be extensively programmed. Table 4 shows the 
488-bus functions each device can perform, and 
Table 5 shows some of the DVM programmable 
functions and their codes. For simplicity, we will 
assume that the current source supplies a current 
directly proportional to a programming voltage 
and is not 488 compatible. We will assume that a 
suitable D I A converter exists in the computer and 
use it to operate the supply. 

Suppose we wish to take and plot a series of 
data points. We will vary the current, measure the 
induced voltage and plot the point. Assume the la- 

Table 4. 488 bus functions supported by 
the digital voltmeter and plotter 

DVM Bus Functions: .. Plotter Bus Function., 

Talker 
Listener 
Source Handshake 
Acceptor Handshake 
s er.v t ce Request 
Remote/Local 
Device Clear 
Serial Poll 
Tr igger 

Talker 
Listener 
Source Handshake 
Acceptor HandShake 
Service Request 
Parallel Poll 
Device Clear 
Serial Poll 

In high-level driver routines, the work is done for you­ 
all the bus commands are essentially self-descriptive. 
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T/MAKER 111- PERHAPS THE FIRST 
TRULY UNIVERSAL PROGRAM. 

Now you can spreadsheet, bar chart and word process from the same program. 
You can adapt it to use all your terminal's special keys. You will be operating 

with it after 10 minutes. We have called it "universal" because it is hardware independent, 
flexible, integrated, user friendly and powerful. At only $275· you save hundreds of dollars. 

By having one universal program, you save hundreds of hours. 

HARDWARE 
INDEPENDENT 
Using T jMAKER Ill's powerful 
T jMODIFY you can incorpor­ 
ate all your terminal's and 
printer's special keys and 
features into your package. 
Cursor control, video attri­ 
butes, insert and delete, 
printer width, font selection, 
everything. 
T jMODIFY isn't like the INSTALL 
programs where you hope the 
terminal and printer you have 
in 2 years is supported by the 
software manufacturer. With 
T jMAKER III you have the 
power to make the decision, 
and to make it again and 
again-anytime your hardware 
configuration changes. 
FLEXIBLE 
Sometimes word-wrap is good, 
but for spreadsheet building or 
program entry it's disasterous. 
T jMAKER III lets you decide­ 
even in the middle of a 
document. 
Sometimes a "what you see is 
what you get" word processor 
is best; other times you want 
to enter text using maximum 
width. T jMAKER III will do 
either. 
If you want to stop printing 
after each page print a few 
pages of the file combine 2 
spreadsheets ... rearrange the 
columns in a list ... stack bar 
charts on each other ... use one 
character for bar charts on 
the screen and a different one 
on the printer ... issue a RESET 
command to the operating 
system ... change the drive 
number for text files ... T jMAKER 
III does it all, and lots, lots more. 
INTEGRATED 
Usually this means that files 
created by the word proces­ 
sor can be read by the 
spreadsheet sold by the same 
manufacturer, but T jMAKER III 
takes you into real operational 
integration. 

You can instantly bar chart 
any row or column of your 
spreadsheet (on screen or 
printer) then return to the 
spreadsheet-without leaving 
T jMAKER III. You can put 
spreadsheets or bar charts 
right in the middle of your 
word processor report-without 
leaving T jMAKER III. 
You can examine, create, re­ 
name or erase files, then re­ 
turn to your word processing­ 
without leaving T jMAKER III. 
T jMAKER III gives you com­ 
plete integrated capabilities in 
one program, so you don't 
have to use three. 
USER FRIENDLY 
T jMAKER Ill's plain English 
breaks the training and 
memory barrier. It gives you 
easy to remember commands: 
ALIGN does all the justifying 
and margin setting you have 
specified. COMPUTE does all 
the spreadsheet calculations 
you define. SORT sorts a list 
alphabetically or numerically. 
TALLY does 2 dimensional 
tabulations. Others include 
PRINT, EDIT, COMBINE, AR­ 
RANGE, REPLACE, BAR, FIND, 
KEEP, and lots more that are 
all easy to understand and 
remember. And more. 
Suppose you leave the editor 
portion of the program to ex­ 
amine another file. When you 
return, the cursor will be exact­ 
ly where you left it. Have you 
ever looked at a spreadsheet 
and forgotten the underlying 
schema? T jMAKER III will show 
you the spreadsheet data and 
the underlying formulae at the 
same time. 
You know how the star of 
word processors bombs out if 
there isn't room to save the 
file at the end of an editing 
session? T jMAKER III tells you 
about the problem. then lets 
you examine the directory 
and erase files until there's 
room. 

POWERFUL 
Universal, flexible, integrated, 
hardware independent, but 
has it the power to do the 
job? 
Multi-line page headers and 
footers. Multiple footnotes 
automatically placed on the 
correct page, Control of or­ 
phan and widow lines. Linkage 
of multiple files at print time, 
Global search and replace. 
Control of page width and 
length and numbering. Com­ 
ment lines in text. And more, 
Averages, logs and exponen­ 
tials, trig functions, min, max 
and mean and percent 
change, Projection, increases, 
growth rate, net present value. 
Rearrange columns, drop or 
keep all lines containing 
specified string, match 2 files 
line-for-line in both directions, 
sort list by columns, tally and 
cross tabulate. And more. 
Bar chart any data row or col­ 
umn, keystroke macro up to 
150 characters, or delete 
blocks of text; a unique DO 
command takes a command 
line from a file, and carries out 
those commands, a WAIT 
command for push-button 
demos. And still lots more! 

WHAT YOU HAVE 
TO DO TO GET 
T jMAKER III • 
Simply take out your 
Mastercharge or VISA, and 
call Nth Dimension: 
1·800·457·4177 
(California: 408·980·9122). 

·If you think $275 is extreme­ 
ly reasonable for a program 
that does so much more for 
you than anything else on 
the market, what do you 
think of $249 as an introduc­ 
tory offer? You can be cer­ 
tain this special low price 
won't last for long! 

AVAILABLE FORMATS at present are: CPM-80; standard 8" SSSD, Televideo, Apple II and Northstar. 
CPM-86; standard 8" SSSD. IBM-PC DOS. The number of formats is increasing fast, so call if you don't see 
yours listed. 1-800-457-4177. 

CIRCLE 211 ON READER SERVICE CARD 



· ' 

, ',,. '~lnfrodllt!lng tomorrow", disk, controll.,. . e ' OM N I [)ISK 'offers, S-100';userss 
'a.,tunique cornblnatlcn of.i compatibility and technological .. lnnovatlon t,hatf 
together produce features not found in any conventional disk controllers. See'fo(' 
yourself what tomorrow looks like: ' 

.• ' / Simultaneous support of both '5 % " and 8" floppy 
" disks allows software transfer between disks. 

II" 24 bit DMA'aliows CPU by·pass. 

V :~~~~n boot PROM gets you up and running in 

.• / On·board de-blocklnq conserves valuable RAM 
" space above, bios. ' 

.• / Interfaces withthe WD 1001® hard disk con­ 
" troller. No need to buy a host adapter. . 

, V F:ull 16 bit port addressing . 
.• / Full track buffer allows controller to recall entire 
t' track, not just sectors. Results in a speed ln­ 

crease 3·to-7·times greater than conventional con­ 
trollers for both read and write operations. 

OMNIDISK'S features reflect our cornrnltt­ 
ment to designing S·1OO products with an eye on 
the future. OMNIDISK'S price reflects our com­ 
mittment to offer products with an eye on the 
needs of today's user. $ . " . • 
You can begin using 999 
tomorrow's disk con- 
troller today for only. . . . 

So why wait, order now. 

*CP/M configured forOMNIDISK, only $25 with 
purchase. ' 

distributed by: 
W.W. COMPONENT SUPPLY INC. 
1771 Junction Avenue 
San Jose, CA 95112 
(408) 295,7171 

FREE U,P.S. ground shipping on pre-paid orders. Shipping will be added 'to C.O.D., 
VISA and MIC orders. CA residents please add sales tax. 

Tomorrow's 8 MHZ Z8Q CPU coming soon from FULCRUM 
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Table 5. Program codes for the digital 
voltmeter 

---------------------------------------, __ 
Name Func t ion Progr~m Code 

OC volts Fi 
AC volts F2 
AC+DC F3 
2 wi re K-ohms F4 
4 wi re K-ohms F5 

Auto Rl 
lOOmY or O.lK R2 
1000mV or 11{ R3 
lOY or 10K R4 
100Y or lOOK R5 
lOOOV or 1M R6 

Internal Tl 
Exter-nal TZ 
Single T3 
Hold T4 

On ZL 
Off ZO 

er r MD 
Pass/Fail Ml 
Statistics / M~ 
Nult M3 

Enable 01 
Disable 00 

quired by the plotter to indicate the end of a 
graphics command. 

With these messages we can write a short sam­ 
ple program. While the program could not actual­ 
ly be used, it illustrates how one sends messages 
and commands and controls a system. In the fol­ 
lowing, the routine CURRENT sets the current 
supply and the routine SCALE converts the real 
variables voltage and current (I and V) into the 
appropriate integer plotter units (1% and P%). 
10 IFC 
20 REN 
30 C!\IID$ ( 14H ) 
4 0 C!\IID$ ( " * " ) 
50 CiVID$(IIH) 
60 SEND$("FIR4T4MOZOOOSM36";ODH;OAH) 
70 CMD$("?4") 
SO SEND$ (" IN; IMXX, YY, 00;") 
90 FOR 1=0 TO 100 
10 CALL CURRENT(I) 
110 CMD$("?*",OSH) 
120 SRQ(N) 
130 IF N=O THEN 120 
140 C!\IID$ ("?"; ISH; "J") 
150 RECV$ (ISB) 
160 C!\IID$ (19H;" ") 
170 'IF ISBH6S-THEN CALL ERROR(ISB) 
ISO CMD$("?J") 
190 RECV$(V$) 
200 V=VAL(V$) 
210 CALL SCALE(I%,V%,V,I) 
220 CMD$("? 4") 
230 SEND$("~U;PAI,V;PD;PU;") 
240 SRQ(N) 
250 IF N=l CALL ERROR(O) 
25-0 NEXT I 

As can be seen, programming the system is 
straightforward. The first two steps clear the bus 
and put the voltmeter and the plotter into the re­ 
mote state; they can now be programmed over the 
bus. The next three commands could have been 
lumped together into one long string. First we 
dear the instruments, returning them to their de­ 
fault modes. We then address the DVM as a lis­ 
tener (40) and lock out its front panel (50, 
IIH=LLO). Next we program the DVM. We 
send a string of alphanumeric characters, which 
program it to measure D.C. volts on the 10V full­ 
scale, hold the trigger, turn off all math functions 
and the auto zero, and disable EOI. The final five 
bytes set the status mask to determine which of the 
items in the status byte will set SRQ. In this case 
we have set it for DATA READY and ERROR 
(see Figure 7). The next two steps program the 
plotter'S status mask. We have set it so only an 
ERROR or OUT-OF-RANGE will set SRQ. We 
ignore the error and poll bytes. 

The next step is to set up a loop to take and plot 
the data. Line 100 programs the current supply 
(perhaps I is the number of milliamps put out by 
the power supply). The DVM is then triggered 

Funct i on 

Range 

Tr i gger 

Autozero 

Math 

EOI 

bels and axes are already printed on the plotter 
paper, with the origin of the axes at the plotter's 
origin (let's not get too complicated), and assume 
the scale factor (voltage and current to plotter 
units) is known. 

Before we run the program, we must set up the 
instruments and learn how to talk to them. We set 
the rear panel switches to addresses 10 for the 
DVM and 20 for the plotter. This gives us a listen 
address of "*,, for the DVM and a talk address of 
"J". The plotter has a listen address of "4" and a 
talk address of "T". As we will want to perform 
serial polls, we need to how the instrument's status 
bytes are defined; these are shown in Figure 7. 
Each of the instruments allows the user to deter­ 
mine which status functions will result in a service 
request. The devices have a status mask for this 
purpose; it is programmed at the beginning of bus 
operations. Finally, we need to know how to send 
and receive data from the DVM and the plotter; 
that is, we need to know the format and syntax of 
the messages. The DVM data message consists of 
14 bytes: 

± D.DDDDDDE ± D CR (EOI) LF. 
If EOI is used, it is set when LF is sent; in our 
DVM its use is optional arid we will disable it. The 
DVM programming message consists of ASCII 
codes as displayed in Table 5. We need five of the 
plotter graphics messages: "PAX,Y;", "PU;" and 
PD;", "IM,X,Y,Z;" and "IN;". PA means plot ab­ 
solute: the pen is to go to the platen position rep­ 
resented by the integers X and Y. PU is pen up 
and PD is pen down, 1M sets the status, error, and 
poll masks to the integer values X, Y, and Z, and 
IN initializes the plotter. The semicolons are re- 

An effort is now underway to provide standardized 
guidelines for the preferred syntax, format, 

and terminators for bus terminals. 
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DVM Status Byte 

IIIIIIIIIIIIIII_J 
Limit Failurl I 1 I 
Service Request I 

Prog<ammrng Memory Error 
Illegal Instrument State 

I 1 1 I 
Front Panel ERO 

rogram Memory Execution Complete 
ata Ready 

Trigger To Fast 

format are not a part of the standard. This is an 
important problem, one that actually negates some 
of the usefulness of the bus and the standard. Dif­ 
ferent companies can, and do, use different mes­ 
sage formats, program codes, and terminators. 
The codes for data transmission are arbitrary; the 
only real specification is that the listeners and 
talkers must agree on the syntax and format. It is 
very important that the controller software be 
flexible, or programming can be quite difficult. 

There do exist some general guidelines for 
codes and formats used in programming instru­ 
ments. In general, instruments are programmed 
using one or more alpha characters to identify in­ 
strument functions, followed by one or more num­ 
eric characters which give the parameter value or 
option. The Hewlett-Packard DVM has such a 
format (Table 5). Note that even within this 
guideline, code assignments are still unique to 
each device. The format for data messages has 
likewise been somewhat formalized. There IS 

usually a header field of alpha characters, a data 
field for the measured quality, and a connector or 
terminator. The header has the information about 
what has been measured and possible error mes­ 
sages (e.g., overflow). The data field contains the 
actual measurement. It is generally recommended 
that the only ASCII characters used for the head­ 
er and numeric fields be phis, minus, the decimal 
point, the 10 numerals, and the uppercase alpha 
characters. Spaces, punctuation, and non printable 
ASCII characters are to be avoided. The separa­ 
tor, used when several readings are to be sent in 
sequence, is usually a semicolon or comma. Differ­ 
ent manufacturers use different terminators, but 
carriage return and line feed are the most common 
and usually occur together. Often the terminator 
in an instrument can be changed with software or 
hardware jumpers. Of course, EOI can be used if 
the manufacturer has allowed for it. 

An effort is now underway to provide standard­ 
ized guidelines for the preferred syntax, format, 
and terminators for bus instruments. (Note: The 
IEEE 728/1982 standard has been approved.) 

"Time" is a very important parameter in bus 
transactions. We are referring to the time it takes 
an instrument to perform its function and respond 
to the controller. Many instruments are mechani­ 
cal and can "hang up." Others can be mistakenly, 
but properly (i.e., error free), programmed so that 
they take much longer than expected to perform 
their functions. To check for this, most software 
packages have some form of "timeout" comand. 
This routine allows the user to set a time limit for 
instrument response; if the time limit is exceeded, 
the controller will send an error message. DEC's 
INSTRU_TIME LIMIT is a typical example. 

Bus speed, another aspect of time, is also impor­ 
tant. What determines the data transfer rate and 
how can it be optimized? The ultimate transfer 
rate on the bus is one megabyte/second, a rate 

Plotter Status Byte 

1IIIIIII'IIIIIIIai 
Reservej I 1 II 1- 1 __ ~en Down 

SR~ Oriqln 
Error Digitize 

Ready Initialize 

Figure 7. Digital voltmeter and plotter status 
bytes. 

(110) and it starts its conversion. The computer 
must now check SRQ and loop until the DVM re­ 
quests service (120-130). This step is critical for 
our program and illustrates two of the problems 
one faces. First, compared to the computer, most 
measurement and test instruments are very slow; 
in this case, a complete DVM conversion can take 
several seconds. The computer must wait for it to 
signal that it has the data. Second, in this case and 
in other similiar situations, there is nothing to be 
gained by using SRQ as an interrupt: The comput­ 
er has nothing better to do than wait. 

Eventually, the DVM will assert SRQ, N will 
be returned as 1, and we fall through to line 140. 
At this point we must perform a serial poll, even 
though we know the DVM asserted SRQ. This is 
to get the DVM to release the SRQ line. We issue 
serial poll enable (140, 18H = SPE) and address 
the DVM to talk. We then get the status byte 
(150) and issue serial poll disable (l9H = SPD) 
and untalk. Line 160 checks the status byte: if any 
but lines 3 and 7 are set, a branch to an error rou­ 
tine occurs. If there is no error, we address the 
DVM to talk (180) and get the data (190). The 
program then converts the data to numeric form 
(remember, the instrument transmits it as an 
ASCII string) and calls SCALE to convert the 
voltage and current to plotter units. 

The next several steps plot the data. We untalk 
the DVM and address the plotter to listen (220). 
The plotter instructions are sent: pen up, move to 
(I%,V%), pen down (marking the point), and then 
pen up. We check SRQ to see if a plotter error has 
occurred, branching to the error routine if it has. 
Finally, we loop back to repeat the process. 

The alert reader will have noticed a number of 
problems-in particular, problems of syntax and 
format, and problems of "time." 

Optimizing a 488 system 
The 488 standard describes how the instruments 
talk to one another. It says nothing about what 
they say to one another: message syntax and 

The 4BB standard describes how the instruments talk 
to one another. Message syntax and format are not 

part of the standard-an important problem. 
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Z80 1'T": Software' QSAL 

SOFTWARE DESCRIPTIONS 
TPM (TPM I) - $ao A Z80 only operating system which is 
capable of running CP/M programs. Includes many features not 
found in CP/M such as independent disk directory partitioning for 
up to 255user partitions. space. time and version commands. date 
and time. create FCB. chain program. direct disk I/O. abbreviated 
commands and more' Available for North Star (either single or 
double density). TRS-80 Modell (offset 4200H) or II. Versafloppy 
I. Tarbell I. or Osborne I. 
TPM-II- $125 An expanded version of TPM which is fully CP/M 
2.2 compatible but still retains the extra features our customers 
have come to depend on. This version is super FAST. Extended 
density capability allows over 600K per side on an a" disk. Availa­ 
ble preconfigured for Versafloppy II (8" or 5"). Epson OX·l0. or 
TRS-aO Model II. 

CONFIGURATOR I -------, 
This package provides all the necessary programs for 
customizing TPM for a floppy controller which we do 
not support. We suggest ordering this on single den­ 
sity (SSD) 
Includes TPM-II ($125). Sample PI OS (BIOS) SOURCE 
($FREE). MACRO II (5100). LINKER (SSO). DEBUG I ($SO) 
OED ($IS0). ZEDIT ($SO). TOP I (SSO) BASIC I (SSO) and 
BASIC II (5100) 
S815 Value NOW S250 

CONFIGURATOR 11--------, 
Includes: TPM-II ($12S). Sample PIOS (BIOS) SOURCE 
($FREEI. MACRO II (SI00). MACRO III (SI5O). LINKER 
(580). DEBUG I ($80). DEBUG II ($100). OSAL ($200) OED 
($IS0). ZTEL (580). TOP II (SI00). BUSINESS BASIC 
($200) and MODEM SOURCE (540) and DISASSEMBLER 
($SO) 
$1485 Value NOW S400 

MODEL I PROGRAMMER ------, 
This package is only for the TRS-aO Model I Note' 
These are the ONLY COL programs available for the 
Model I. It includes: TPM I i$SO). BUSINESS BASIC 
($200). MACRO I ($80). DEBUG I (S80). ZOOT (540) ZTEL 
($80). TOP I (S80) and MODEM (540) 
S680 Value NOW S680 

MODEL II PROGRAMMER ------, 
This package is only for the TRS-80 Model II. 
It includes: TPM-II ($12S). BUSINESS BASIC ($200). 
MACRO II ($100) MACRO III (SIS0). LINKER (S80) 
DEBUG I ($SO). DEBUG II (SI00). OED ($IS0). ZTEL ($SO). 
TOP II ($100). ZOOT ($40). ZAPPLE SOURCE (SSO). 
MODEM ($40). MODEM SOURCE (S40) and DISAS­ 
SEMBLER ($80) 
SI445 Value NOW $375 

BASIC I - 550. a 12K. basic interpreter with 7 digit precision 
BASIC II - 5100. A 12 digit precision version of Basic I. 
BUSINESS BASIC - 5200. A full disk extended basic with 
random or sequential disk file handling and 12 digit precision 
(even for TRIG lunctions). Also includes PRIVACY command to 
protect source code, fixed and variable record lengths. simultane­ 
ous access to multiple disk files. global editing. and more' 
ACCOUNTING PACKAGE -$300. Written in Business 
Basic. Includes General Ledger. Accounts Receivable/Payable. 
and Payroll. Set up for Hazeltine 1500 terminal. Minor modifica­ 
tions needed tor other terminals. Provided in unprotected source 
form. 

MACRO 1- $80. A Z80/S080 assembler which uses CDL/TOL 
mnemonics. Handles MACROs and generates relocateable code. 
Includes 14 conditionals. 16 listing controls. 54 pseudo-ops. 11 
arithmeticllogical ops.local and global symbols. linkable module 
generation. and more! 
MACRO II - $100. An improved version of Macro I wilh 
expanded linking capabilities and more listing options. Also inter­ 
nal code has been greatly improved for faster more reliable 
operation. 
MACRO 111-$150. An enchanced version of Macro II. Internal 
buffers have been increased to achieve a significant improvement 
in speed of assembly. Additional features include line numbers. 
cross reference. compressed PRN files. form teeds. page parity. 
additional pseudo-ops. internal setting of time and date. and 
expanded assembly-time data entry. 

6502X - SIS0. A 6S02 cross assembler. Runs on the Z80 but 
assembles 6502 instructions into 6502 object ecce' Similar features 
as our Macro assemblers 

DEVELOPER 1---------, 
Includes: MACRO I (SSO). DEBUG I (SSO). ZED IT (SSO) 
TOP I (SSO). BASIC I (SSO) and BASIC II (5100) 
$440 Value NOW S150 

DEVELOPER 11---------. 
Includes MACRO II ($100). MACRO III (SIS0). LINKER 
($SO). DEBUG I ($SO). DEBUG II (SI00). BUSINESS BASIC 
($200). OED ($IS0). TOP II ($100). ZOOT ($40). ZAPPLE 
SOURCE ($SO). MODEM SOURCE ($40) and DISAS­ 
SEMBLER ($SO) ZTEL (SO) 
81280 Value NOW 8350 

DEVELOPER 111---------. 
Includes OSAL ($200). OED ($150). BUSINESS BASIC 
($200) ZTEL ($SO) and TOP II ($100) 
S730 Value NOW $300 

COMBO------------, 
Includes DEVELOPER II (512S0). ACCOUNTING PACK­ 
AGE (S300). OSAL (5200) and 6502X (51 SO) 
$1930 Value NOW 8500 

LINKER - S80. A linking loader for handling the linkable 
modules created by the above assemblers 
DEBUG I - S80. A tool for debugging Z80 or 8080 code. 
Disassembles to CDL/TDL mnemonics compatible with above 
assemblers. Traces code even through ROM. Commands include 
Calculate. Display. Examine. Fill. Goto. List. Mode. Open File. Put. 
Set Wait. Trace. and Search. 
DEBUG II - S100. A superset of Debug I. Adds Instruction 
Interpreter Radix change Set Trap/Conditional display. Trace 
options. and Zap FCB 
6502X - 5150. A 6502 cross assembler Runs on the Z80 but 
assembles 6502 instructions into 6502 object code' Sirnuar features 
as our Macro assemblers 
QSAL . 5200. A SUPER FAST Z80 assembler. Up to 10 times 
faster than conventional assemblers. Directly generates code into 
memory in one pass but also to offset for execution in its own 
memory space Pascal like structures: repeaLunli1. if ... then ... else. 
while ... do. begin ... end. case. of. Multiple statements per line. 
special register handling expressions. long symbol names, auto 
and modular assembly. and more' This one uses ZILOG Mnemonics 
QED - S150. A screen editor which is both FAST and easy to 
learn Commands include block delete. copy. and move to a 
named file or within text. repeat previous command. change. 
locate. find at start of line. and numerous cursor and window 
movement functions. Works with any CRT having clear screen. 
addressable cursor. clear to end of line. and clear to end of screen 

ZTEL - S80. An extensive text editing language and editor 
modelled after DEC's TECO. 
ZEDIT - S50. A mini text editor. Characterlline oriented. Works 
well with hardcopy terminals and is easy to use. Includes macro 
command capability. 
TOP I - S80. A Text Output Processor for formatting manuals. 
documents. etc. Interprets commands which are entered into the 
texl by an editor. Commands include justify. page number. head­ 
ing. subheading. centering. and more. 
TOP II - S100. A superset of TOP I. Adds: embedded control 
characters in the file. page at a time printing. selected portion 
printing include/merge files. form feed/CRLF option for paging. 
Instant start up and final page ejection. 
ZDDT - 540. This is the disk version of our famous Zapple 
monitor. II will also load hex and relocatable files. 
ZAPPLE SOURCE - $80. This is the source to the 5MB 
ROM version of our famous Zapple monitor. It can be used to 
create your own custom version or as an example of the features 
of our assemblers. Must be assembled using one of our assemblers. 
MODEM - A communication program for file transfer between 
systems or using a system as a terminal. Based on lhe user group 
version but modified to work with our 5MB board or TRS-80 
Models I or II. You must specify which version you want. 
MODEM SOURCE - 540. For making your own custom 
version. Requires one of our Macro Assemblers. 
DISASSEMBLER - S80. Does bulk disassembly of object 
tiles creating source files which can be assembled by one of our 
assemblers 

HARDWARE 
S-100 - 5MB II Bare Board $50. "System Monitor Board" for 

S-100 systems. 2 serial ports. 2 parallel ports. cassette inter­ 
face. 4K memory (ROM. 2708 EPROM. 2114 RAM). and power 
on jump. When used with Zapple ROM below. it makes putting 
a S-100 system together a snap. 
Zapple ROM 835. Properly initializes 5MB 1111 hardware. pro­ 
vides a powerful debug monitor 

IBM PC - 8ig Blue Z80 board $595. Add zao capability to your 
IBM Personal Computer. Runs CP/M programs but does not 
require CP/M or TPM. Complete with ZSO CPU. 64K add on 
memory. serial port. parallel port. time and dale clock with 
battery backup. hard disk interface. and software to attach to 
PC DOS and transfer programs. Mfr'd by QCS. 
50% Discount on all COL software ordered at the same time as 
a Bill Blue (and for the Big Blue). 

APPLE II - Chairman ZSOboard $425. Add ZSOcapability to your 
Apple 11111 Plus computer. Runs CP/M programs with our 
more powerful TPM. Includes 64K memory add on (unlike the 
competition this is also useable by the 6S02/DOS as well as 
the Z80). TPM. QSAL assembler. OED Screen Editor. and Busi­ 
ness Basic. Mfr'd by AMT Research. 
Apple Special $175. Buy the Apple Z80 Developer at the same 
lime as the "Chairman" and pay only S175 instead of $325 

APPLE zen DEVELOPER --------, 
Includes: 6502X (51 SO). MACRO II ($100). MACRO III 
(SIS0). OSAL ($200). QED ($IS0). LINKER ($SO). DEBUG I 
(SSO). DEBUG II ($100). ZOOT (540) and BUSINESS 
BASIC ($200) 
VALUE: 81250 $325 
$17S when purchased with AMT "Chairman" Board 

COOE 
SSD 
SOD 
SXD 

SSD 
SEP 
SPC 
SXE 
SOS 
5ZA 

ORDERING INFORMATION: 
VISA/MasterCard/C.O.D. . :~~=;;~: "",,"eo,",,'~ ",,""~ sectors/Z? tracks Call 0 r Write With order1i ng !'!'j 

S" Double Density (256 bytes/26 sectorsl77lracks) Information.... . 
S" COL Extended Density (1024 bytes IS sectorm traceks ~ 616K) OEMS: VIS4 

S.25" Single Density (TRSSO Modell. Versafloppy I. Tarbell I) Many CDL products are available for 
S.2S" Epson Double Density 
S.25" IBM PC Double Density licensing to OEM's. Write to Carl 
5.25" Xerox 820 Single Density Galletti with your requirements. 
S.25" Osborne Single Density 
5.2S" ZSO Apple (Softcard compatible) 

TPM INFO When ordering TPM I or II. in addition to Disk Format. please specify one of Ihe following codes: 
CODE DESCRIPTION 
NSSD/H North Star Single Density for Horizon 110 
NSSO/Z North Star Single Density for Zap pie 110 
NSOO/H North Star Double Density for Horizon 110 
NSDD/Z North Star Double Density for Zapple 110 
TRSSO-I TRS-SO Model I (4200H Offset) 
TRSSOII TRS-SO Model II 
VI8 Versafloppy I S" 
VI5 Versafloppy I S.25" 

TPM·II: VIIS Versa floppy liS" (XD) 
VII5 Versafloppy II S.2S" 
TRSSO!I TRS-SO Model II (XD) 

Prices and Specifications subject to change without notice. 
TPM. Z80. CP/M. TRS80 are trademarks of COL. Zilog. DRI and Tandy respectively. 

computer Design Labs 
342 Columbus Avenue/TrentDn. NJ 08629 

DISK FORMATS 
When ordering software specify which disk format you would like 

TPM I: 

CIRCLE 84 ON READER SERVICE CARD 

Dealer Inquiries Invited. 

For Phone Orders ONLY Call Toll Free ... 
1-(800) 458-3491 
Ask For Extension #15 

(Except Pa.) 

For inlormation and Tech Queries call 
(609) 599-2146 



Full size smart terminal with detachable keyboard 

4Mhz Z80A CPU 
64K RAM Main Memory 
200Kbyte 51k" floppy disk 
(Osborn, Xerox, IBM, CP/M-86 formats) 
Two serial ports 

Complete software package includes: 
WordStar word processing 
Correct-It spelling checker 
LogiCalc electronic spreadsheet 
Microsoft BASIC 
NorthStar compatible BAZIC 
CP/M 2.2 Operating System 



At $1790, this computer was selling like 
hotcakes. So we dropped the price. 

Crazy? No, not really. You see in order to meet the 
demand for the Micro Decisionl" we increased our 
production. When we did that our costs dropped. We're 
passing our savings on to you, because that's our 
philosophy. 
More for less. 
So now it only takes $1590 to buy a Micro Decision with 
64K of memory, a 200K double density floppy drive and 
a full-size Morrow smart terminal with detachable key­ 
board. Not bad. But there's more. 
The Micro Decision also includes a package of business 
and professional software worth well over $2000. The 
WordStar® word processor. A 36,000 word spelling 
checker. The LogiCalclM electronic spreadsheet. And both 
Microsoft BASIC-80® and NorthStar-compatible BAZIC® 
Plus, the CP/M® 2.2 Operating System that gives you 
access to thousands of other software programs. And, 
we take the mystery out of CP/M with plain English 
commands and single-key operation. 
If you have your own terminal, you can buy the complete 

l 

computer and software package for $995. That's the 
Micro Decision MD1"!M The MD2lM includes another 
double-density disk drive, plus Personal PEARL~ the 
relational data base manager. Price? Only $1395. 
More memory? No problem. The Micro Decision MD3lM 
gives you two double-sided, double-density disk drives 
with 768K of storage and Personal PEARL for only 
$2290. Without the terminal. $1695. 
Come in for a complete demonstration at your nearest 
Morrow Designs dealer. If you don't know who that is, 
call us toll-free at (800) 521-3793. In California, call 
(415) 430-1970. At $1790, the Micro Decision sold like 
hotcakes. At $1590, we've just sweetened the deal. 

More computer, for less. 

MDRRDW DESIGNS 
MORROW DESIGNS n 

600 McCormick Street 0 San Leandro. CA 94577 
(800) 521-3793 0 (415) 430-1970 In California 

i 
i a registered trademark of Micro Mikes, Inc. 

Personal PEARL is a trademark of Relational Systems. Inc. 
CP/M is a registered trademark of Digital Research. Inc. 
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on the first device's setup, errors will occur if pro­ 
gramming delays are not taken into account. Prop­ 
erly used, however, such instruments are signifi­ 
cantly faster. 

Microprocessor control has led to one very real 
improvement is bus operation. Many instruments 
can be programmed to perform fairly sophisti­ 
cated data reduction and analysis, relieving the 
computer of this task. The digital voltmeter dis­ 
cussed above is one such device. It can take a large 
number of readings and perform many statistical 
analyses of the data. Other devices have memory 
areas into which the controller can download in­ 
struction sets and analysis programs, again saving 
the computer this overhead. 

The ultimate questions to be answered, howev­ 
er, are "How do I improve the speed in my sys­ 
tem?" and "Can I go beyond 500KB/sec?" The 
answer has two parts: hardware improvements, 
which are not always accessible, and software im­ 
provements, which can always be employed. On 
the hardware side, one should, if possible, pur­ 
chase instruments that are microprocessor con­ 
trolled, have internal memory buffers, and can be 
downloaded. They should use tristate drivers and 
present a low capacitance «50pF) to the bus. 
Cable lengths should be kept below 15 meters and 
should never exceed 1 meter per device. The num­ 
ber of devices on the bus should be kept to an ab­ 
solute minimum, and they all must be on. If it is 
necessary to use slow devices along with fast ones, 
consider using two 488 buses on separate ports. 

From the software viewpoint, take full advan­ 
tage of internal memories and download smart de­ 
vices. Whenever possible, interrupt drive the sys­ 
tem. Use as many low-level drivers as possible (as­ 
sembly language routines) and, when higher level 
routines are adequate, used a compiled language. 
Avoid unnecessary and redundant bus commands 
and UNTs and UNLs. Use bus commands rather 
than instrument-dependent commands where pos­ 
sible. Last but not least, suppress all unneeded ter­ 
minators. 

Finally, we should comment on a nonmandatory 
but frequently used aspect of the revised IEEE 
standard. It provides for "capability ID" on the , 
rear panel of all instruments. The interface func­ 
tion codes (Table 1) for all functions supported by 
the instrument may be displayed near the 488 con­ 
nector. Figure 4 shows the codes for the digital 
voltmeter. 

that is very seldom reached in a system of any 
complexity. More typical rates are 250KB/sec 
with open collector drivers, and 500KB/sec with 
tristate drivers. In a given system, the actual speed 
at which data can be transferred depends on a va­ 
riety of things, including the controller I/O and 
processing time, the instrument's speed, and the 
number of instruments attached to the bus. 

Increasing the number of instruments has two 
effects. The time needed to perform addressing 
and handshaking increases, and the loading of the 
bus increases. In the first instance, the handshak­ 
ing proceeds at the rate of the slowest instrument 
on the bus. Even if only one or two of the devices 
are addressed, they all must respond to universal 
commands. In the second instance each instru­ 
ment is a capacitive load on the bus, and such 
loads slow down data transmission. The more in­ 
struments, the more serious the problem. 

Today's computers have sufficient speed so that 
they are usually not responsible for slow rates. 
Nevertheless, a misused computer can severely 
slow down data transfer. One often overlooked 
problem is the relative slowness of a disk access, 
which often takes between 100 and 400 millisec­ 
onds. If the 488 driver routines are poorly chained 
or overlayed, bus operation will be markedly af­ 
fected. 

Ultimately however, the data rate is determined 
by the instruments themselves. The faster a device 
can transfer messages and perform the handshake, 
the faster the job will done. What determines the 
speed of an instrument? The speed depends on 
four factors: the time required to set up and ac­ 
quire the data, the internal process time, the data 
transfer time, and the interface process time. The 
user is obviously unable to make many changes 
here-he can only select sufficiently fast instru­ 
ments. However, instrument manufacturers are 
making many improvements. In particular, micro­ 
processor-controlled test and measurement devices 
are fast becoming the norm. 

Many microprocessor-controlled instruments 
have preprocessors that handle addressed and uni­ 
versal commands, with the more complex com­ 
mands being handled by the processor. This can 
speed up handshaking operations by a factor of 
100 or so. Such instruments often have small inter­ 
nal memories that allow them to handshake mes­ 
sages at the fastest possible rate and store them in 
the buffer. When the message is terminated, the 
instrument acts on the message and the controller 
goes on to its next task. This doesn't necessarily References 
speed up bus operation and, in fact, can lead to 1. S. Leibson, Byte, Vol. 7, April 1982. 
unexpected errors. After the instrument gets the 2. IEEE Standards, 345 E. 47th St., New 
message and stores it in memory, it must evaluate York, NY 10017. 
it. This takes time; the message must be read and 3. lEe Standards, 1, Rue de Varembe, 1211 
checked for errors, the operation executed, and the Geneva 20, Switzerland. 
results placed in output buffers. If the controller 4. ANSI Standards, 1430 Broadway, New 
tells a second device to perform an operation based York, NY 10018. 

For software improvement, take full advantage of 
internal memories and download smart devices; 

avoid unnecessary and redundant bus commands; and 
suppress all unneeded terminators. 
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Other reading 
Tutorial Description on the Hewlett-Packard 

Interface Bus. Available from the Hewlett-Pack­ 
ard Company, this booklet has an extensive biblio­ 
graphy on HPIB articles and instruments. 

"Understanding IEEE-488 Basics Simplifies 
System Integration." June and August 1982 issues 
of EDN. 

Introduction to the GPIB. Available from the 
Wavetek Corporation. 

Interfacing to the Interface: Practical Consid­ 
erations Beyond the Scope of IEEE Standard 
488. T. Coates, Wescon 75 Conference. 

Richard S. Newrock is professor of physics and 
department chairman at the University of Cin­ 
cinnati. He received a B.S. in physics from 
Rensselaer and a Ph.D. from Rutgers. After 
several years of post-doctoral research at Cor­ 
nell University, he joined the faculty at Cincin­ 
nati. An active researcher, he is currently in. 
volved in investigations into two-dimensional 
physics and topological phase transitions in su­ 
perconducting arrays and granular metals, He 
uses microcomputers extensively in the labora­ 
tory, office, and home for word processing, da­ 
tabase handling, scient-ific calculations and ex­ 
perimental control and data taking. m 

and quizzes for textbooks; Personal computing (rnes 
sage/reminder and note/comment management, disk file 
inventory/annotation, system protocols, procedures, 
etc.): Home Computing (Insurance inventory, Records 
management, erc.); Survey end experiment control; 
Much more. Unprecedented potential for contrectycon­ 
suhantsand systems developers 

FEATURES: Easy updating; Cursor editing; Error trap 
ping; Enghsh prompting; No syntax; Fest machine 
executable code; Simple commands (Help, Show, Add, 
Delete, rosen.Move, Edit, Print,Next, Up, Top); Garbage 
recycling; EilSY file control (Create, Delete, Backup, Mod 
ity); REQUIRES IBM PC or 2. x 56K CP/M, ASCU CRT 
WHO CAN USE QUESTEXT? ANYONE CAN! (Sys­ 
tems Developers, Business People, Educators, Consul- 

Scientists, Programmers and Nonprogrammers 

QUESTEXT III is a mature general purpose system for 
organizing and communicating textual information. It 
organizes text into tree-like menu structures. his the 
first electronic WorDsheet, a generalized information 
handler 

Unlimited uses: Dealer Demo; On-line help and docu­ 
mentation; Computer-aided instruction; On-job training; 
Top-down software documentation; Writer's outlines; 
Electronic filebox: Speech teleprompting; Classroom 
blackboarding; Addr ess/phonebook; Public access ques­ 
tion answering; Calendar/datebook; Scheduling/plan 
ning; Archiving; library and File cabinet indexing; 
Observation logging; Personnel aids (locator service, job 
description, line of command); Customer/New Product 
support and training; Technical .nformetion manage 
meru: Diagnosis support; Quality control; Price/Product 
datil; Electronic Publishing: Bulletin boarding; Tutorials 

SEE BELOW FOR ADVANTAGES OF EARLY ORDER. MONEY BACK OFFER ON MINI VERSION 

•••••••• RDERS6173695719 . OEMANDDEiIIIIiIIS"'AiB,rm 

I Mail to: iRr. 1538Main$treet,Concord,MAOI742 I 
PLEASE SEND ME QUESTEXT I!I INFORMATION REDUCTION RESEARCH 
o Mini VersK>n (6IiMslmenu, up 10 40 screens. SOO records). (Re(undable for 14 days if Mini 'Jer,ion is 

returned in goocl condition.) $49.95 
o Full SySlem (Wlincs/menu, up to 6.000 scre~ns; 32,700 records.) Wholesale (O May 30, 1983IAfler M~li 30.1983, RetaiL) $179.95 

I 0",,0"00' 52995 I o Setf·te~ching disk w/,', app!ications S 2995 
Add S3.00 Postage and Handling TOTAL COST: $_ 

*Feature'!Pnce'/Aval!~bihty.ubie(tto(hangewltholll notlC •. "1911.3 iR, 

o 8" SD 0 Osborne 0 IBM PC (Others from dedle,sl 

I 0 P""menlendosed 0 VISA 0 MASTIRCARD E"pi'atlonDale____ I 
Signature____________ T"' _ 
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PLUM HALL 1 Spruce Ave, Cardiff, NJ 08232 
Phone orders: 609-927-3770 

From Plum Hall an Introductory Book on C. 
It has been several years in the making and now it is here. Learning to 

Program in C, by Thomas Plum, teaches C language from the ground up. With 
or without previous programming experience, anyone acquainted with 
computers will find a clear description of how C works. 

You will find guidelines for writing portable programs that will run on 
a wide variety of modern computers - micro, mini, and mainframe, with 
excellent efficiency in all these environments. 

Topic areas include: 
• Environmental details - starting C 
• Data and variables - using ;ne memory 
• Operators and expressions - intuitive reasons for C precedence. 
• Control structure - readability rules 
• Functions - print and scan made easy 
• Case study - full Blackjack source, from design to documentation 
• Pointer, struct clarified 

• explains C step-by-step r------------~~~---.-- • practical "how to" I 0 send information Please send me copies of Learning to Program In C I 
on Plum Hall Seminars at $25. (plus $6% for N.J. residents) ea. enclosed find $ --- I 

approach I on C and UNIX™ NAME ---'-. _ 

• describes what happens • ADDRESS ;. 
in the computer CITY STATE ZIP I I 0 Check . . 
372 pp, 7V2X 10, Price $25. I 0 Mastercard 0 Visa . Expiration Date Card No. I 
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Illierfacing Microcoillpulers 
Vlith Laboratory Instruillents 

by Joseph W. Long 

ithin the last six years, the micro­ 
computer has rapidly developed 
into a 'very important laboratory 
tool, . since the cost of microcom­ 
puter software and hardware has 

been steadily dropping while its computing power 
has increased. Much of the new chemical instru­ 
mentation currently entering the market is micro­ 
computer-controlled. Here at Broome Community 
College, examples of such equipment in our 
Chemical Technology laboratories run all the way 
from programmable pH meters to a very sophisti­ 
cated Perkin-Elmer computerized infrared spec­ 
trophotometer. 

However, to keep the education of our students 
abreast with the state of the art, we decided that 
student involvement with microcomputers beyond 
the commercially available "off the shelf' equip­ 
ment was desirable. For this purpose, two micro­ 
computer-controlled laboratory instrumentation 
systems were constructed for the use of second­ 
year chemical technology students. The first con­ 
sists of a Gow Mac Gas Chromatograph inter­ 
faced to a Processor Technology microcomputer 
and functions as a "smart" gas chromatographic 
data analyzer, collecting and processing data in 
real time. The second system consists of Nucleus 
scintillation equipment interfaced to a North Star 
Horizon microcomputer; it functions as an intelli­ 
gent gamma scintillation spectrometer. 

The idea was to interconnect a microcomputer 
with older instruments already on hand, thus 
showing students directly how computers can in­ 
crease the power and versatility of existing equip­ 
ment. One advantage of using a separate micro­ 
computer connected to a piece of equipment is that 
students are able to see much more clearly how the 
computer and instrumentation are interrelated 
physically, logically, and electronically. Another is 
that it gives students a chance to study the control 
programs and modify the software to improve or 
extend the operation of the system. The control 
programs in commercially available equipment 
are often inaccessible to students, due either to 
their proprietary nature or to the fact that they are 
frequently written in an assembly language and 
stored in ROM. 

We acquired our first microcomputer during 
the fall of 1977. The hardware and software were 
prepared over the summer and fall of 1979, while 
the first student use of this equipment took place 
during the 1979-1980 academic year. 
Gamma acintillation apect •. omete •. 
The microcomputer-controlled gamma scintilla­ 
tion spectrometer, a scheme of which is shown in 

Joseph W. Long, Broome Community College, 
Box 1017, Binghamton, NY 13902 

Figure I, consists of a North Star Horizon II mi­ 
crocomputer interfaced to Nucleus scintillation 
equipment. (Interface hardware will be discussed 
later.) The Nucleus equipment includes a sodium 
iodide detector, pulse height analyzer, raterneter, 
and chart recorder. The microcomputer contains 
64K of RAM, an eight-channel digital-to-analog/ 
analog-to-digital converter (ADC/DAC), and a 
high-resolution graphics video terminal. 

Spectra may be run completely under control of 
the microcomputer. Controllable parameters in­ 
clude scan speed, scan energy limits, scan output 
media, etc. Available output media include the 
chart recorder and/or low- or high-resolution 
graphics on the video terminal. Once scanned, 
spectra may be saved on disk (over 250 spectra per 
quad-density disk) for subsequent re-examination. 
Disk spectra consist of 255 data points, where each 
point is resolved to one part in 28. A typical spec­ 
trum replotted from disk is shown in Figure 2. 

The Basic program that controls the spectrome­ 
ter requires about 52K of memory. The control 
program includes continuous display of prompt 
lines, making the system very simple to operate. 
The self-prompting nature of the programs makes 
it possible for a student to operate the spectrome­ 
ter under computer control, with perhaps 15 min­ 
utes of instruction. 
Chromatographic data analyzer 
The chromatographic data analyzer (Figure 3) 
consists of a gas chromatograph interfaced to an­ 
other microcomputer. The gas chromatograph 
used is a Gow Mac model GC-2, with a strip chart 
recorder. The microcomputer is a Processor Tech­ 
nology Sol, with 64K RAM and a Helios II dual 
floppy disk system. Data analysis capabilities of 
this system include the ability to calculate the rel­ 
ative areas of each peak in a series of a chromato­ 
graphic run, together with determination of the re­ 
tention time of each peak. The results of a run may 
be printed optionally on a teletype terminal for a 
permanent record. A full set of continuous 
prompts appearing during execution makes this 
equipment as simple to operate as the scintillation 
system. 

The software developed for the data analyzer is 
rather unsophisticated, requiring that three as­ 
sumptions be met for good results. These assump­ 
tions are that the baseline is drift-free, the peaks 
symmetric, and the signals noise-free. There are 
two reasons for this lack of sophistication. First, 
the software is written in Processor Technology 
Basic, an interpreted language that is too slow to 
allow much real-time calculating (the amount of 
calculation increases rapidly with increasing so­ 
phistication of the routines). Second, the amount 
of time required to develop even the simple soft­ 
ware used in this project has been very large, and a 
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Figure 1. Gamma scintillation spectrometer 

Design and construction of 
interface electronics 
This phase of the project requires comment in de­ 
tail because of its critical importance to the project 
as a whole. "Interface electronics" refers to the 
circuitry required to interconnect the computer-c­ 
essentially a digital device-a-with external items of 
equipment, most of which are analog devices. 

The electronics required to do this comes in two 
packages. The first in an analog-to-digital/digital­ 
to-analog converter. The converter used in this 
project, a Cromemco D7 A, provides eight chan­ 
nels of analog input to the computer, and eight 
channels of analog output from the computer-v-all 
on a single card that plugs into the computer back- 

great deal more additional time would be required 
in order to improve the programs significantly. 

One interesting aspect of the computers used in 
this project is their electronic architecture. Both 
computers consist of a "backplane" into which 
electronic circuit cards are plugged. Each comput­ 
er uses the IEEE-696/S-100 bus, for which dozens 
of manufacturers have produced hundreds of dif­ 
ferent boards. A computer can be made by plug­ 
ging into the backplane (also called a "mother­ 
board") the units that comprise a computer: a cen­ 
tral processor unit (CPU) board, memory boards, 
an input/output board, and so on. This approach 
can produce a custom-built computer having just 
the specifications a given situation requires. There 
are a number of advantages to this approach: One 
is that as technological advances or changing re­ 
quirements dictate, old boards may be replaced by 
newer ones, making it impossible for the computer 
to become obsolete (for a few years anyway!). An­ 
other advantage is that troubleshooting is often 
relatively easy with a modular system of this type, 
since a board can be swapped from a known good 
system to one with problems in order to isolate a 
problem quickly in a given part of the computer. 

The alternative approach in terms of architec­ 
ture is to use one of the "single" board computers, 
such as the Radio Shack, Heath/Zenith or Apple. 
In these machines, the entire computer is built 
onto one or two large circuit boards. One result of 
this approach is that a computer of this type may 
be unpacked, plugged in, and run; it is easy to get 
running. While these are excellent computers and 
have many good points, from the viewpoint of ad­ 
aptability, expandability, and ease of repair, they 
suffer in comparison with a computer using the 
IEEE-696 /S-l 00 bus. A similar situation exists in 
buying high-fidelity equipment: One can either 
buy a package system or opt for "components." 
The first gives a system ready to operate; the sec­ 
ond may want a bit of fiddling to get it going, but 
has more possibilities. 

Figure 2. Cst31 spectrum replotted from disk. !!Steps" 
are a result of using ,an 8~bit analog-to- ' 

converter. 

Using a separate microcomputer allows students to see 
clearly the interrelation between computer and 

instrument, and gives them a chance to modify the software. 
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The Well-Tempered Cross-Assembler 
Before Johann Sebastian Bach developed 
a new method of tuning, you had to 
change instruments practically every time 
you wanted to change keys. Very difficult. 

Before Avocet introduced its family of 
cross-assemblers, developing micro-pro­ 
cessor software was much the same. You 
needed a separate development system 
for practically every type of processor. 
Very difficult and very expensive. 

But with Avocet's cross-assemblers, a 
single computer can develop software for 
virtually any microprocessor! Does that 
put us in a league with Bach? You decide 

Development Tools That Work 
Avocet cross-assemblers are fast, reliable 
and user-proven in over 3 years of actual 
use. Ask NASA, IBM, XEROX or the hun­ 
dreds of other organizations that use them. 
Every time you see a new microprocessor­ 
based product, there's a good chance it 
was developed with Avocet cross­ 
assemblers. 
Avocet cross-assemblers are easy to use. 
They run on any computer with CP/M' 
and process assembly language for the 
most popular microprocessor families. 

XASM05. 6805 
XASM09 .... 6809 
XASM18 1802 
XASM48 8048/8041 
XASM51 8051 $200 
XASM65 6502 each 
XASM68 6800/0/ 
XASMF8 F8/3870 
XASM28 28 
XASM400 C~ 
XASM75 NEC 7500 $500 
(Coming soon: XASM68K ... 68000) 

Turn Your Computer Into A 
Complete Development System 
Of course, there's more. Avocet has the 
tools you need from start to finish to enter, 
assemble and test your software and finally 
cast it in EPROM: 

Text Editor VEDIT·· full-screen text edi­ 
tor by Compu View. Makes source code 
entry a snap. Full-screen text editing, plus 
TECO-like macro facility for repetitive 
tasks. Pre-configured for over 40 terminals 
and personal computers as well as in user­ 
configurable form. 
CP/M-80version $150 
CP/M-86 or MOOS version , $195 
(when ordered with any Avocet product) 

ROM Simulator -- ROMSIM by Inner Ac­ 
cess eliminates need to erase and 
reprogram EPROM. Installed in an S-100 
host, ROMSIM substitutes RAM for 
EPROM in external target system. 16K 
memory can be configured to simulate the 
2708, 2758, 2716, 2516, 2732, 2532, 
2764, 2564 in either byte or word 
organization. Avocet's configurable driver 
makes loading of HEX or COM files fast 
and easy. 
From $495 depending on cabling and 
RAM installed. 

EPROM Programmer -- Model 7128 
EPROM Programmer by GTek programs 
most EPROMS without the need for per­ 
sonality modules; Self-contained power 
supply ... accepts ASCII commands and 
data from any computer through RS 232 
serial interface. Cross-assembler hex ob­ 
ject files can be down-loaded directly. 
Commands include verify and read, as 
well as partial programming. 
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PROM types supported: 2508, 2758, 
2516, 2716, 2532,. 2732, 2732A, 
27C32, MCM8766, 2564, 2764, 27C64, 
27128, 8748, 8741, 8749, 8742, 8751, 
8755, plus Seeq and Xicor EEPROMS. 

(Upgrade kits will be available for new 
PROM types as they are introduced.) 

Progsammer .... $389 
Options include: 
Software Driver Package .. .. $ 30 
RS 232 Cable $ 30 
8748 family socket adaptor $ 98 
8751 family socket adaptor ..... $174 

Call Us 
If you're thinking about development sys­ 
tems, call us for some straight talk. If we 
don't have what you need, we'll help you 
find out who does. If you like, we'll even 
talk about Bach. 

VISA and Mastercard accepted. All popular disc formats now 
available -- please specify. Prices do not include shipping and 
handling .. call for exact quotes. OEM INQUIRIES INVITED 

• Trademark of Digital Research. 

AVOCETY 
SYSTEMS ~NC. 
DEPT. 483M 
804 SOUTH STATE STREET 
DOVER, DELAWARE 19901 
302-734-0151 TLX 467210 



Interfacing to Instruments continued . . . 
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I"'igure 3. Chromatographic data analyzer 

plane. A limitation inherent in the 07 A necessi­ 
tates the second electronics package. The limita­ 
tion is this: Both the input and output sections of 
the 07 A are designed to function over the voltage 
range of - 2500 m V to + 2500 m V. The problem 
here is that the analog peripherals to be connected 
to the converter have many different voltage 
ranges extending, for example, from 0 to 1 m V for 
output from the gas chromatograph to the com­ 
puter, to the O-to-lOV range required from the 
computer to drive the analyzer in the scintillation 
spectrometer. 

Operational amplifier circuits, functioning as 
inverting amplifiers and/or summing amplifiers 

TP volt9ge swings 
TP1 0 to 100mV 
1P2 0 to -2500mV 
TP3 1.25V (fixed) 
TP4 -2500 to +2500mV 

(or both) were used to do the required matching 
between the computer and the peripherals. These 
circuits were designed using low-cost, easy-to-use 
741 operational amplifier integrated circuits. Four 
such circuits were required for the work done in 
this project: three in the scintillation spectrometer, 
and one in the data analyzer. 

Examples of the circuits used in the scintillation 
spectrometer are shown in Figures 4 and 5. The 
first circuit matches the 0 to 100 m V output of the 
ratemeter to a ± 2500 m V input channel on the 
07 A. The second converts the OAC analyzer 
ramp output, which ranges from - 2.5V to 
+2.5V, to OV to 10 V. 

OUTPUT 
TOD7A ~--~ •............• ANALOG 
INPUT 

figure 4. Ratemeter output amplifier. This circuit converts the rate meter's 
" . O-lOOmVoutput to the -2~5 to +'2.5" output needed to drive the 

D1A analog input. The ,ircuiti$ built into the rotemeter. 

65 



Interfacing to Instruments continued 

20K 
A/\r 

R2 
5K 

T INPUT FROM 07 A ..._--J\lv"(\0v"(\K,-- -- ~ 
-2.5 TO +2.5V - 

741 ~ .• " OT010VRAMP 
TO ANALYZER 

+ .----". 

Rl ~Sl5.0V •.... ---.-<. 
NOTE: Adjust R 1 to give 2.S0V at TP1. Adjust R2 <:> 50K 

for a span of 10.0V for an input swing of 
-2.5 to +2.SV. 

lK 
v"v" + Vee 

t TPl 1/7 

Figure 5. Analyzer ramp interface. This circuit converts a compute •.... 
generated ramp signal of -2.5 to + 2.5V into a ramp running from 
o to 10V. The circuit was built into the Nucleus Analyzer. 

The software 
Two main programs were written for this project: 
one for the spectrometer, and one for the data ana­ 
lyzer. The programs were written respectively in 
North Star Basic and Processor Technology Basic. 
Each program had a highly structured, modular 
(within the limits of Basic) format containing a 
great deal of documentation. (The programs run 
to several hundred statements, with documenta­ 
tion included in each line.) 

Basic was chosen for a number of reasons. At 
the start of the project, it was the only high-level 
language immediately available for the North 
Star computer. Although Fortran IV was avail­ 
able for the Processor Technology computer, it 
was not chosen because of problems with inter­ 
weaving Fortran and assembly language pro­ 
grams. Another reason for using Basic was that its 
availability as an interpreted language allowed 
faster and easier program development and debug­ 
ging than compiled languages such as Fortran and 
Pascal. Finally, properly written Basic programs 
can be much easier for a student who does not 
have much programming experience to read and 
understand than programs In most other lan­ 
guages. This is important if students are to be able 
to examine and modify portions of the program 
within a reasonable period of time. 

However, Basic has two disadvantages when 
used in work of this sort. The first is that Basic has 

few rules regarding structure or documentation. It 
is very easy to write Basic programs that are total­ 
ly indecipherable not only to a student, but also to 
the programmer after a few days. This problem 
can impede the development or modification of a 
Basic program of any significant size. The cure is 
simple: The programmer must force himself to 
stick to structured modular programming tech­ 
niques. The other disadvantage of Basic is that it is 
inherently a much slower language than Fortran, 
Pascal, or assembly language. The speed problem 
is related to the fact that most Basics are inter­ 
preted rather than compiled. A program in an in­ 
terpreted language may typically run only one­ 
tenth as fast as the same program written using a 
compiled language. Speed can cause problems if 
the program is to provide real-time control over an 
instrument. In fact, the two chemical instruments 
chosen for use in this project were selected partly 
because they run quite slowly. Blinding speed is 
not necessary to monitor the output of a gas chro­ 
matograph, or to control a gamma scintillation 
spectrometer. 

It is important to note that there is nothing in­ 
herent in Basic that requires it to be interpreted. 
In fact, at least one company (Microsoft, Bellevue, 
W A) has identical versions of Basic, one inter­ 
preted, the other compiled. A program may be 
written and debugged using the interpreter, then 
compiled to produce a much faster version for ac­ 
tual use. 

Students benefit in two ways: They learn about the 
advantages of using laboratory computers 

and, at the same time, are able to do more chemistry 
because of increased instrument efficiency. 
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I EXTRA I I EXTRA I 
S-tOO World News 

MACROTECH International Corporation 22133 Cohasset Street, Canoga Park, California 91303 • 213-887-5737 

Megabyte S-100 Memory Here Now 
Major breakthrough made by 
Macrotech International Corporation 

M3 Family Growing 
Another product recently introduced by 
Macrotech is soaring to the top of the best­ 
seller list. The Multiuser II is a 128 kbyte 
70ns CMOS static ram memory board that is 
unquestionably without peer in the S-lOO 
marketplace. It's a 6-layer board with blazing 
speed, 8/16 data transfer protocol, and ultra­ 
low power external battery support. The 
same M3 memory mapped addressing archi­ 
tecture so in demand with system software 
professionals is now standard in the new 
Multiuser II. M3 was first developed by Macro­ 
tech for the popular Multiuser I 256K dynam­ 
ic ram board to meet the demanding require­ 
ments of today's sophisticated systems. 

Macrotech's advanced memory mapping 
scheme allows each 4K block of the 16 bit 
(64K) logical addresses to be dynamically 
translated to any 4K block of the physical 
memory. Global memory can be configured 
to any size and located anywhere in the logi­ 
cal address space. All remaining memory can 
be addressed through the remaining logical 
address space by simply reloading the map­ 
ping registers to address the desired physical 
memory blocks. This scheme permits unlimit­ 
ed use of all on-board physical memory. 

CANOGA PARK (MI)-January 20, 1983-Mike Pelkey, president of Macrotech International 
Corporation, today announced a major technological breakthrough in S-l00 dynamic memory 
board density. A full megabyte of high speed dynamic ram is contained on a single stan­ 
dard size S-lOO multilayer P.e. board. The product, dubbed 'Max' meets all IEEE/696 mech­ 
anical and electrical specifications and byte 
parity generation/checking is included as a 
standard feature. Max supports IEEE/696 24- 
bit addressing (selectable at any 128K boun­ 
dary), 8/16 data transfer protocol, phantom 
line operation, and the same ultra low noise 
bus signal filtering provided on Macrotech's 
popular high performance 256K dynamic 
memory board. 

Max is in production now and shipping at 
the all-time low cost per bit list price of $1,983 
in unit quantity. 
Bruce Kimmel, Macrotech's sales manager 

reports that customers are being served on 
a "first-in, first-out" basis and warns that due 
to a high incidence of graphics and similar 
memory-intensive applications, along with an 
unwillingness in the trade to pay exorbitant 
prices for memory, backlogs may occur for 
Max which could delay shipments against 
some late orders. With the improbability of 
second sourcing for some time, interested 
parties are urged to get orders in as soon as 
possible. Bruce can be contacted at 22133 
Cohasset Street, Canoga Park, California 
91303, or reached by telephone at (213) 
887-5737. 

Virtual Disk 
Flexibility Cited 
CANOGA PARK-January 20, 1983-Macro­ 
tech reports their Multiuser I and Multiuser 
II S-lOO ram memory boards can be used as 
both system memory and "virtual disk" stor­ 
age in eight or sixteen-bit applications. Ad­ 
dressing flexibility is the key. The Multiuser 
M3 memory mapped addressing is guaranteed 
to allow memory partitioning to fit the exact 
requirements of your system without ever 
wasting a single byte. 
Today's trend in operating systems appears 

to include extended memory capabilities to 
allow for the recent technological advances 
in semiconductor memory. A close look at 
Digital Research's new CP/M 3™ for example, 
would lead you to believe that it was especial­ 
ly created to fit Macrotech's family of Multi­ 
user memory boards. (It wasn't, but try to find 
one that fits better.) 

Where it all started: pictured is the popular 
Multiuser 1, Macrotech'sjirstproduct. This 
widely used board provides 256 Kbytes of 
dynamic ram with 4K page memory map­ 
ping (called M' ), 8/16 bit operation, 24 bit 
addressing and byte parity checking. 
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MACROTECH 
Announces 
Distribution Expansion 
CANOGA PARK-January 20, 1983-Macro­ 
tech is now establishing domestic and inter­ 
national dealer/representative networks. The 
California based firm is expanding it's cus­ 
tomer support through these channels and in­ 
vites inquiries. Volume users and retailers 
should contact the company for details. 
Macrotech's marketing director Bob Ryle 

states, "IEEE/696 has made S-lOO legitimate. 
It is rapidly gaining acceptance due to its in­ 
herently superior speed characteristics:' Ryle 
attributes the growing demand for Macrotech 
memories to Macrotech's strict adherence to 
the IEEE standard. 



Interfacing to Instruments continued 

Further work more powerful and versatile system than had been 
This project is part of a continuing series that we planned, in terms of its capabilities and ease of 
are doing at Broome Community College. Pre- use, while the data analyzer functioned almost ex- 
vious projects involving computer control and lab- actly as had been projected. 
oratory interfacing include development of a mi- The primary users of the data analyzer are lib- 
crocomputer-controlled automatic titrator and a eral arts students and chemical technology stu- 
constant-current coulometer. Other projects in- dents in their organic chemistry courses. An ex- 
elude several computer programs that students periment comparing simple with fractional distil- 
can use in laboratory work. One example is a pro- lation includes analysis of samples using the gas 
gram that assists in the preparation of samples for chromatograph. Students analyzed their results by 
liquid scintillation counting (LSC); another is a integrating peaks on their chromatogram via sev- 
Sartorius Analytical Balance interfaced to a Hew- eral methos: cutting and weighing, triangulation, 
lett-Packard desktop computer. (The latter is a and now, by use of the data analyzer. Students are 
commercially prepared package.) required to do integrations using all of these meth- 

Project evaluation ods, and they therefore see the computer-con- 
trolled integrator simply as an additional (and 

Both systems functioned as intended. The gamma very powerful) way of analyzing chromatographic 
scintillation spectrometer even emerged as a much data. 

Equipment Suppliers 

Equipment Company 

Chromatographic data analyzer Company out of business. Current source 
Processor Technology Sol computer, of this equipment: 
Helios II disk system' Computer Port 

2 I 42 N. Collins 
Arlington. TX 76011 

Model 07 A digital-to-analog/ analog Cromemco, Inc. 
to digital converter 280 Bernardo Ave. 

Mountain View. CA 94040 

LA 36 Decwriter II printing terminal Digital Equipment Corporation 
146 Main St. 
Maynard. MA 01754 . 

\ GC-2 Gas chromatograph with chart Cow Mac Instrument Company 
recorder P. 0. Box 32 

Bound Brook, NJ 08805 
", 

Scintillation spectrometer 
Horizon II microcomputer North Star Computers, Inc. 

14440 Catalina St. 
San Leandro. CA 94577 

ADM3A video terminal Lear-Siegler, Inc. 
714 North Brookhurst St. 
Anaheim. CA 92803 

Retrographic high-resolution graphics Digital Engineering, Inc. 
for ADM3A 1787-K Tribute Road 

.. Sacramento, CA 95815 
• 

Nal detector The Nucleus, Inc. 
Model 2010 amplifier analyzer BoxR 
Model L scaler Oak Ridge, TN 37830 

Model SR255B chart recorder Heath Company 
Benton Harbor, M149022 

Model 07 A AD IDA converter Cromemco, Inc. 
280 Bernardo Ave. 
Mountain View. CA 94040 , 
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Interfacing to Instruments continued . . . 

contain built-in software-controlled, program­ 
mable-gain operational amplifiers that can elimi­ 
nate the requirement for interface hardware. Such 
equipment allows interfacing the analog peripher­ 
als by simply running a two-wire pair to each piece 
of equipment to be connected to the computer. 
There is, of course, a penalty to be paid for this 
convenience: The ADCjDAC boards are.more ex­ 
pensive than the Cromemco board used in this 
project. The cost is not prohibitive; thus it should 
be possible for many more individuals with a 
knowledge of programming but little hardware ex­ 
perience to do their own interfacing, using this 
newest type of equipment. 

The era of having a computer or two in every 
laboratory is upon us. Now the newest computer 
equipment should make it possible for anyone with 
even a minimal software background to begin 
working with laboratory computer interfacing. 

Information packages for the two projects de­ 
scribed are available, each containing additional 
details of the project hardware and listings of the 
programs, at a cost of $5 per package to cover pos­ 
tage and handling. Make checks payable to Joseph 
W. Long, Chemical Engineering Technology De­ 
partment, Broome Community College, Box 1017, 
Binghamton, NY 13902 and specify either the 
Data Analyzer package or Scintillation Spectrom­ 
eter package. Copies of the programs, on disk, are 
also available at no charge (North Star single den­ 
sity). You must supply the disk and include SASE 
for return of the disk. f!I 

Users of the gamma scintillation spectrometer 
are chemical technology and medical laboratory 
technology students in their instrumental analysis 
courses. They operate the scintillation spectrome­ 
ter both in its original manual mode and in its 
computer-controlled mode, and are thus able to 
see the sort of enhancement in instrument per­ 
formance that is possible when computer control is 
used. Also important is that the students are able 
to spend more time on the chemical techniques 
and applications of gamma scintillation spectros­ 
copy because the equipment is easier to use, and it 
takes much less fiddling on the part of the student 
to get it to produce usable results. This is an im­ 
portant point. Students benefit in two ways by us­ 
ing the gamma scintillation system: They learn 
about the advantages of using laboratory comput­ 
ers, and, at the same time, are able to do more 
chemistry due to the increased efficiency of the 
computer-controlled equipment. Using each sys­ 
tem has become a regular part of the laboratory 
courses at Broome. 

Some final words 
Interfacing a microcomputer with external instru­ 
mentation requires skill in analog and digital elec­ 
tronics and computer programming in both high­ 
level and assembly language. A sophisticated type 
of ADCjDAC convertor (California Data Corpo­ 
ration, Newbury Park, CA) now eliminates the 
need for much of the electronics work (interface 
hardware) done in this project. These converters 

Save valuable time! 
5 to 50 times faster 

performance than floppy disks 
and Winchester drives 

PION'S INTERSTELLAR DRIVE is designed for use with a 
family of interfaces and software packages. Currently avail­ 
able are interfaces for IBM, SIOO, TRS80, Apple, SS50, and 
most Z80 uP, and software for most popular operating systems. 
Additional interfaces are continually being developed for the 
most popular computers. 

, 
SAVE MONEY! Basic Price for 256KB unit [includes interface and software] 

$ 1 095. plus tax (where applicable) and shipping I, .,11 VISA I 
Visa and Master Card accepted. -- 

The INTERSTELLAR DRIVE is a high performance PION 
data storage subsystem with independent power ,INC. Tel.(617J923-8009 
supply, battery backup, and error detection. It has 101 R Walnut St. Watertown MA 02172 
256KB to 1 Megabyte of solid state memory integrated TRS80 trademark of Tandy co~. Apple trademark of ~pple Computers 
to perform with your operating system. Interstellar Drive trademark of PION, Inc. 

Increase your 
computer's productivity 
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Itnpletnenting the Advanced 
Features of CP/M Plus: Part 2 

by Bruce R. Ratoff 

I n the February issue, I discussed some of the 
details of bringing up a CP/M Plus system 
with memory management. Now we will look 
at some additional routines that may be added 
to your CP/M Plus BIOS to further enhance 

system performance. None of these routines is re­ 
quired to get the system running, but each one ac­ 
tivates an additional feature or makes the system 
run faster. 

Date and time support 
One of the most asked-for features in the new 
CP/M is the ability to handle date and time. 
BOOS calls have been provided to read and set the 
system date and time. For compatibility, these 
calls use the same function numbers and data 
format as MP /M. While it's nice to be able to use 
the date and time from your programs, the most 
valuable use of date and time is the ability to time­ 
stamp your files. On each of your diskettes or hard 
disk drives, you may instruct CP/M Plus to record 
the date and time each of your files was last up­ 
dated. In addition, you may also elect to record 
either the date and time of creation or the date and 
time of last access. Since most CP/M programs 
update a file by outright replacement, the most 
useful combination is probably update time and 
access time. 

The BOOS keeps the system date and time in a 
group of memory locations in the System Control 
Block. The SCB is a special area of memory con­ 
taining a number of BOOS variables. These vari­ 
ables may be accessed from the BIOS by declaring 
them in an EXTERN statement and linking the 
BIOS with the system module SCB.REL, which is 
provided on the release disk. 

If your system has a clock chip somewhere, im­ 
plementing the system date and time features be­ 
comes extremely easy. One of the new BIOS jump 
vectors is intended for a routine called TIME. This 
vector is called whenever the BOOS wants to ei­ 
ther read or change the date and time. On entry to 
your TIME routine, if the C register contains a 0, 
the BOOS is about to read the date and time. Your 
routine should read your clock hardware and store 
the date and time into the appropriate slots in the 
SCB. If, on entry to the TIME routine, the C reg­ 
ister contains an FF (hex), the BOOS has just 
changed the date and time. In this case, your rou­ 
tine should use the date and time in the SCB to 
update the clock hardware. 

Even if your system does not contain specific 
timekeeping hardware, you can still have date and 
time support if your hardware can provide some 
kind of periodic interrupt. The most common im- 

Bruce R. Ratoff, 26 Broad St., Cranford, 
NJ 07016; (20 I) 272-1793 

plementation would be to use a counter/timer chip 
such as the Intel 8253 or Zilog Z80-CTC. Another 
common method is to pick off the unfiltered 60 Hz 
from your power supply and derive an interrupt 
from that. If your system contains video-genera­ 
tion hardware, you may also be able to obtain an 
interrupt from the vertical sync circuit, which is 
also usually around 60 Hz. 

Whatever the implementation, the object is to 
generate an interrupt at some regular interval. 
You then must write an interrupt handler that 
counts up the interrupts and updates the time and 
date fields once per second. If your hardware can 
be programmed for one interrupt per second, this 
becomes very straightforward. If the only inter­ 
rupt rates available are somewhat faster (and this 
is usually the case), you must include an extra 
counter in your interrupt routine. 

The time-of-day routine used in my BIOS is 
shown at the end of this article. 

Multisector disk 1/0 
One of the new BOOS features of CP/M Plus al­ 
lows an application program to read or write more 
than one 128-byte disk record at a time with a sin­ 
gle BOOS call. A new BOOS function, "Set Mul­ 
tisector Count," may be used by an application 
program to set the number of records read or writ­ 
ten by each BOOS call to any number between 1 
and 128. This means that an entire extent can be 
transferred in a single operaiton. The CCP and 
PIP both make heavy use of this function to speed 
up program loading and file copying. 

Several changes in the BOOS behavior occur 
when an application uses the Multisector I/O fea­ 
ture. In processing a multisector read or write, the 
BOOS will attempt to pick out the sections of the 
file which are contiguous on the disk. Whenever 
one of these sections encompasses one or more en­ 
tire physical (nondeblocked) sectors, the entire de­ 
blocking and buffering scheme is bypassed and the 
data is transferred from the disk directly into the 
TPA. This speeds up the transfer by eliminating 
the time required to copy each sector into or out of 
a deblocking buffer. This portion of the multisec­ 
tor transfer logic is handled entirely within the 
BOOS, requiring no special code in the BIOS. 

You may provide an additional speed increase 
in multisector disk I/O by adding code to your 
BIOS to read and write multiple sectors at a time. 
Before starting the transfer of each contiguous 
section of a multisector transfer, the BOOS makes 
a call to the MUL TIO entry point of the BIOS. 
This new entry point informs the BIOS that the 
next "n" disk reads or writes are to a logically con­ 
tiguous area of the disk. The BIOS can make use 
of this information on the next read or write call to 
transfer the total number of sectors requested. 

There is one major "gotcha" in the MUL TIO 
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logic. In making a multisector BIOS call, the 
BOOS does not take into account your sector 
translation ("skew") logic. Therefore, you can 
only do the disk operation correctly on the first call 
if your BIOS does not use a software skew of the 
disk sector numbers. How then can you take ad­ 
vantage of MUL TIO on a skewed disk? By per­ 
forming a bit of additional trickery. 

It is significant to observe that the BDOS will 
still make the full set of disk I/O (Set Track, Sec­ 
tor, Set DMA, etc.) for each sector of a multiple 
transfer. Note also that the BOOS does not really 
care which of these calls performs the actual disk 
I/O, as long as all of the sectors have been trans­ 
ferred by the time the "nth" read or write call is 
completed. If you are on a nonskewed disk, it is 
probably simplest to do the entire data transfer on 
the first of these calls, and ignore the next "n-L" 
read or write calls. If you are on a skewed disk, you 
can store the track numbers, sector numbers, and 
DMA addresses in a table, and perform all of the 
disk I/O on the final call. Various other schemes 
are possible, and the best advice here is to do the 
best you can on your particular hardware to take 
advantage of the added information passed by the 
MUL TlO call. 
Nondisk I/O enhancements 
You may recall that previous versions of CP/M 
have often made reference to something called the 
"I/O byte." This dates back to the original Intel 
development system for which CP/M was origi­ 
nally created. The I/O byte was a simple means of 
taking up to four physical devices, such as a Tele­ 
type, a CRT terminal, paper tape equipment, etc., 
and selecting which one to use for each of CP /M's 
five logical devices: Console Input, Console Out­ 
put, Auxiliary Input ("Reader"), Auxiliary Out­ 
put ("Punch"), and List Output. Under this 
scheme, there was a one-out-of-four choice for 
each logical device, although the four physical de­ 
vices for one logical device did not necessarily have 
to be the same as for another logical device. 

In CP/M Plus, the I/O byte has been replaced 
by five l6-bit words in the SCB, known as the Re­ 
direction Vectors. There is one Redirection Vector 
for each logical device. The upper 12 bits of each 
Redirection Vector are used to select up to 12 
physical devices. Unlike the previous scheme, it is 
assumed that the same 12 physical choices will be 
available for each logical device. The lower four 
bits of each Redirection Vector are reserved for 
internal use by the BDOS. Setting any of the up­ 
per 12 bits in one of the Redirection Vectors 
means that the corresponding physical device 
should be used as that logical device. 

This new scheme has several interesting impli­ 
cations. For one thing, a broader range of choices 
now exists for each logical device assignment, 
since 12 choices are possible instead of four. Also, 
it is possible under this new scheme to have more 
than one physical device associated with a logical 
device at the same time. This allows you to do such 
things as sending a listing to more than one print­ 
er, or simultaneously to the printer and the con­ 
sole. You might assign more than one device as the 
console, enabling you to operate your system from 
more than one location, or to let somebody watch 
what you're doing on another display. Other possi- 

bilities that come to mind are multi player games 
and operating your system via modem. 

The Redirection Vectors reside in the System 
Control Block (SCB), but the code to handle them 
must be provided in your BIOS. Two new BIOS 
routines, and some changes to your console, auxil­ 
liary input, auxilliary output, and printer routines 
are required. 

The first new routine required is called 
DEVTBL. This routine must return the address of 
a table containing the names and attributes of 
each physical device in your system. Each physical 
device is given a name of up to six characters. The 
attributes stored in the device table include wheth­ 
er the device can do input or output, whether the 
device is serial or parallel, its baud rate, whether 
the baud rate can be changed, and whether XON/ 
XOFF protocol should be recognized. You must 
create this table within the resident portion of your 
BIOS, and fill it with the names and attributes of 
your hardware. 

The other new routine is called DEVIN I. This 
routine is called with a device number, correspond­ 
ing to the relative position of one of your system's 
physical devices in the device table described 
above. DEVINI must re-initialize the indicated 
device according to the parameters set in the de­ 
vice table. Normally, this routine will be called by 
the CP/M Plus program DEVICE, to indicate 
that it has modified the indicated device's attri­ 
butes. You may also modify the device table and 
call DEVINI from your applications programs. 

Note that DEVICE is the only program pro­ 
vided with the system that uses DEVTBL and DE­ 
VINl. The BDOS itself never calls these routines 
or references the device table. It is therefore en­ 
tirely up to you whether or not to implement this 
feature. 

Once you have created a device table and pro­ 
vided the DEVTBL and DEVINI routines, you 
must modify all your character I/O routines to use 
the Redirection Vectors. The routines for each log­ 
ical device must pick up the corresponding vector, 
scan it for all the" 1" bits, and call each physical 
I/O routine whose bit is set. This is not as tedious 
as it sounds, since most of the code will probably 
be common to all logical devices. The only differ­ 
ences will be in which Redirection Vector is used, 
and whether an input or output routine is called. 

Goodbye, Control-C 
This month's final item is a no-risk way to elimi­ 
nate the need to type control-C when you change 
diskettes. This applies if your diskette drives have 
a way of signaling that the door has been opened. 
Most 8" and some 5" drives have an optional sig­ 
nal called "Disk change" that performs this func­ 
tion. If you have a way of reading this signal, you 
may use it to tell the BOOS when to check for a 
disk change. 

There is a new field in the Disk Parameter 
Headers called the Media Flag. There is also a 
Media Flag in the System Control Block. If you 
can detect the Disk Change signal from your 
drives, you should set the Media Flag in the DPH 
of the affected drive to FF hex. You also must set 
the Media Flag in the SCB to FF hex, since this is 
what tells the BDOS to look at the DPH media 
flags. Inorder to be truly useful, you must set the 
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EXTERN @SEC,@MIN,@HOUR,@DATE 

RTCINT: 
OUT 

SHLD 
POP 
CALL 

LDA 
ADI 
CPI 
JNC 

PUTMIL: 
STA 
RET 

Nf.WSEC: 
LDA 
ADI 
DAA 
CPI 
JZ 

PUTSEC: 
STA 
SUB 
JMP 

NEWM IN: 
LOA 
ADI 
DAA 
CPI 
JZ 

PUTMIN: 
STA 
SUB 
J)oIP 

NEWHOUR: 
LOA 
ADI 
DAA 
CPI 
JZ 

PUTHOUR: 
STA 
SUB 
JMP 

NEWDA.,.: 
LH:"D 
INX 
SHLD 
SUB 
JMP 

i stack and 
INT$SAVE: 

SHLD 
POP 
SHLD 
PUSH 
LXI 
DAD 
LXI 
PUS.H 
PUSH 
PUSH 

; Clear clock inter.rupt request RTCRST 

SAVHL 
H 
INTSSAVE ; Save all registers -o 

00 w - :I 
" - CD :I 
CD :::I •• _ . :::I ca 
n 
" <, I: 
" - c en •• 

; Count up milliseconds 
; (Interrupts are every 50 ms.) 

MILSEC 
5 
100 
NEWSEC ; Go do real work if a second's gone by 

; Otherwise just save milliseconds 
; and ex it. 

MILSEC 

@SEC 
1 

; Increment seconds 

; Check for a full minute 60H. 
NEWMIN 

@SEC 
A 
PUTM I L 

; Store new seconds 

; Clear milliseconds 

; Increment minutes 1l~,IN 
1 

; Check for hour hOH 
NEWHOUR 

; Store new minutes @I'HN 
A 
PUTSEC " D1 •• •• 

; Clear seconds 
LXI H,INT$REST ; push restore address on stack 
PUSH H 

RETCALL JMP 0 ; return to caller 

MILSEC DB 0 ; mill i second storage 
SAVHL DW 0 ; H!... storage 
SAVRET OW 0 ; ret value storage 
INTFL DB 0 ; interrupt flag 

OS 24 
STACK EQU $ . ; i n t e r r up t 5 tack 

INT5REST: ; restore previosly saved status 
POP H 
POP D 
POP B 
SPHL ; restore old stack pointer 
mvi a,7 
out Oc4h ; enable I.~SA I PIC-8 
POP PSW 
LHLD SAVRET 
PUSH H 
LHLD SAVHL 
EI 
RET 

@HOUR 
1 

; Bump hours 

~ 
o o ::J ..-+ 
5' 
C 
CD 
0. 

; Check for day crossing 24H 
NEWDA 'f 

@HOUR ; Update hour 
A 

; And clear minutes PUTMIN 

@DATE 
H 
@DATE 
A 
PUTHOUR 

; Bump da ys 

; And clear hours 

register save/restore routines 
; interrupt stack saver routine 

SAVRET 
H 
RETCA LL+l 
PSW 
H,O 
SP 
SP,STACK 
B 
o 
H 

; store for returning 

; old stack pointer in HL 
; set new stack. 



V" = New items 
ASHTON-TATE 
dBASE II call for price ($4??) 

CP/M® 
ARTIFICIAL INTELLIGENCE" 
Medical(PAS-3). . $849 
Dental (PAS-3). . . $849 
ASYST DESIGN"/ FRONTIER 
Prof Time Accounting. . .. $549 
General Subroutine . $269 
Application Utilities .. $439 
DIGITAL RESEARCH" 
CP/M 2.2" 

NorthStar. . .. 
TRS-80 Model II 

(P+T). 
Micropolis ..... 

CP/M-Intel MOS. 
V' PLl1-80. 

BT-80. 
MAC .. 
RMAC. 
Sid ... z-s.e. 
Tex. .. 
oeseeer. 
CB-BO 
CBasic-2. 
Link-BO. 
FOX & GELLER 
Ouickscreen 
Quickcode. 
outn . 
MICRO-AI'" . 
S-Basic. . . . $269 
Selector IV. . .. $295 
Selector V. . $495 
MICRO DATA BASE SYSTEMS" 
HDBS. .$269 
MDBS...... . .$795 
DRS or ORS or RTL. .. $269 
MOBS PKG .. $1999 
MICROPRO" 

v* WordStar.. ... .. 
Custornization Notes. 
Mail-Merge ... '. 
WordStar/Mail-Merge. 
DataStar ... 
Word Master . 
SuperSort I. 

V' Spell Star. 
CalcStar. 
MICROSOFT" 

v* Basic-SO. ... .. 
Basic Compiler. 
Fortran-SO. 
Cobol-BO. 
M-Sorl ... 
Macro-80. 
Edit-80 . 
MuSimp/MuMath. 
MuLisp-80. . . .. . 
FPL: Bus. Planner. 
ORGANIC SOFTWARE" 
TextWriter III. .$111 
DateBook II.. .$269 
Milestone. . $269 
OSBORNE® (McGraw/HIII) 
General Ledger. . $ 59 

.$279 
.$449 
. $ 99 

... . $369 
.$249 
.$119 

· .$199 
.$139 
.$259 

.$199 
· .$329 

. $349 

.$589 

. $175 

.$144 

.s 84 

.$224 
· .$174 
.$595 

[ill~~[llirnJ[l[J ~lJ 
SOFTWARE 

· .$149 

Final Word 
Plannercalc 
Condor I 

SAVE $255 ON PRODUCTIVITY PAC #3! 
Everything you need: a wordprocessor, spreadsheet and 
database. And a phenomenally low, low price! 

Retail 
$300 
$ 99 
$295 
$694 

SPECIAL COMBINATION PRICE: $439 
Offer good to the end of the month of publication of this 
magazine. Call for our other PAC prices. 

.$159 
· .$175 

. $135 
· .$449 

.$179 

. $ 85 
$179 
.s 65 

..$ 90 
.s 90 
.s 49 
.$459 
.s 9B 
.s 90 

Regular 
Discount 
$270 
$ 50 
$275 
$595 

Acct ReclAcct Pay. .. $ 59 . .$1255 
Payroll w/Cost , .s 59 $4500 
All 3. · .$129 UNICORN· All 3 + CBASIC-2. .$199 Mince. .$149 Enhanced Osborne Scribble. .$149 (vandatta) Both. · $249 (Includes CBasic). .$269 The Final Word . · .$270 
PEACHTREE· WHITESMITHS· 
General Ledger. . $399 "C" Compiler . $600 
ACCI Receivable. · .$399 Pascal (incl "C"). .$850 
Acct Payable .... $399 "PASCA~' 
Payroll. .$399 V' PascallMT + Pkg. $429 
Inventory. .$399 Compiler. .$315 
Surveyor ... .$399 SP Prog. .$175 
Property Mgt ... .$799 Pascal/Z. .$349 
CPA Clienl Write-up . .... . $799 Pascal/UCSD 4.0. .$670 
PS Version .Add $234 PascallM · . $355 MagiCalc. .$269 Tiny Pascal. ... $ 76 
Other. .Iess 10% 

"DATA BASE" 
STAR COMPUTER SYSTEMS FMS-80. · .$894 

V' GIL, AIR, AIR Pay. .s 349 dBASE II . .$595 
AI14 ... .. $1129 v* Condor I. · $275 
Legal Tim~' Bilii~g' .s 849 Condor II · $535 
Property Mngmt. $ 849 FMS-81 ... $445 

STRUCTURED SYSTEMS· 
"WORD PROCESSING" 
Word Search. . $179 

Business Packages, V' SpellGuard. .$199 
Call for Price Peachtext. .$289 
SORCIM· Ma9ic Spell. .$269 

v* Supe.Catc. .$249 Spell Binder. · .$349 
Trans 86 . .$115 Select · .$495 
Act. · . $157 The Word. .s 65 

SUPERSOFT" 
The Word Plus. .$145 
Palantier-l (WP). · .$385 

Ada. . .. $270 
"COMMUNICATIONS" Diagnostic I . ..$ 49 

Diagnostic II .s 84 Ascom. .$149 
Disk Doctor. . .. $ B9 BSTAM. .$149 
Forth (8080 or Z80) .$149 BSTMS .$149 
Fortran · $219 Crosstalk. .$139 
Fortran w/Ratfor. .$289 Move-it. $ 89 
C Compiler. · $225 "OTHER GOODIES" 
Star Edit. · .$1B9 Micro Plan. .$419 
Scratch Pad. .$266 Plan 80. .$269 
StatsGraph. .$174 Target (Interchange). .$125 
Analiza II. .$ 45 Target (Planner). .$189 
Dataview . · .$174 Target (Task). $299 
Disk Edit. .s 89 Plannercalc. .s 50 
Encode/Decode II. ...$ 84 Tiny"C". .. $ 89 
Optimizer. · .$174 Tiny "C" Compiler. .$229 
Super M List. 68 Nevada Cobol .$179 
Term II. .$179 MicroStat. .$224 
Zap Z-8000. .$450 Vedit. .$130 
Utilities I. .s 54 MiniModel. · .$449 
Utilities II. .s 54 StatPak. .$449 
ACCOUNTING PLUS Micro B+ .$229 
1 Module . $3B5 Raid . · $224 

· .$135 
. $265 
.$ 65 

String/80 . 
String/80 (source). 
ISIS CPIM Utility. 
Lynx. 
Supervyz . 
ATI Power. 
Mathe Magic. 
CIS COBOL . 
ZIP MBASIC, CBASIC 
Real Estate Analysis. 

.5 84 

.$279 

.$199 

.$199 

.s 95 

.s 75 

.s 95 
$765 

· .$129 
.. $116 

APPLE II® 
BRODERBUND 
G/L (with AlP) 
Payroll. 
INFO UNLIMITED· 
EasyWriter (Prof). 
Datadex. 
EasyMailer (Prof). 
Other. 
MICROSOFT" \ 

v" Soflcard (Z-80 CP/M)' . 
Fortran. 
Cobol. 
Tasc. 

v* Premium Package . 
V' RAM Card. 

MICROPRO· 
V'" Wordstar. 

MailMerge. 
Wordstar/MaiIMerge. 
SuperSort I 
Spellstar . 
CalcStar. 
DataStar. 
VISICORp· 

V'" Visicalc 3.3. 
Desktop/Plan II 
vlslterrn 
Visidex .. 
Visiplot 
Visitrend/Visiplot. 
Visifile. 
vrstscnecure . 
PEACHTREE" 
GIL, AIR. AIR Payor 
Inventory (each). 
Peach Pack P40. 

.$444 
.$355 

.$155 
· .$129 

.$134 
. less 15% 

$239 
.$179 
.$499 
.$139 

· .$549 
.$129 

.$199 

.s 99 
$349 

· $159 
.$129 
.$175 
· $265 

.$189 

.S219 

.s 90 

.$219 

.$180 
· . $259 

.$219 

.S259 

· $224 
.$795 

SOFTWARE DIMENSIONS, INC. 
Accounting Plus II, 
GIL, AR, AR or 
Inventory (each). . . . $3S5 
(Needs GIL to run) 
"OTHER GOODIES" 
Super-Text II $127 

LOWER PRICES, COME 
MELL OR HIGH WATER. 

Data Factory. 
DB Master .... 
Versaform VS 1 
VHl 

$134 
· .$IB4 
· .$350 

· $445 
16-BIT SOFTWARE 

WORD PROCESSING 
IBM PC 

,/ Words tar . 
v* Spellstar . 

Mailmerge 
Easywriter .. 
Easyspeller 
SelectlSuperspell 
Write On. 
Spellguard 

(also available for 
8" 8086 systems). 
SP Law 
(for Spellguard). 

Textwriter III . 
Spellbinder .. 
Final Word. 
LANGUAGE UTILITIES 
IBM PC 
Crosstalk. 
BSTAM 
BSTMS. 
8" 16-BIT SYSTEMS 

v" Pascal MT + 186, SSP. 
CBasic 86. 
Pascal M/86. 
Act 86 .. 
Trans 86. 
XLT 86. 

.$279 
.$175 
.$109 
.$314 

· .$159 
· .$535 
.$116 

.$229 

· $115 
· $189 
.$349 
.$270 

$174 
.$149 
.5149 

.$679 
· .$294 
· .$445 

.$157 
$115 

.$135 
16-BIT 8" AND DISPLAYWRITER 
CPIM B6 .. $294 
MPIM 86 .5585 
OTHERS 
IBM PC 
SuperCalc. 5269 
VisiCalc. $219 
Easyfiler. . $359 
Mathemagic. . s 89 
CPIM Power. . s 65 
Condor 21 . . $265 
Condor 22. . $535 
Condor 23. . S895 
Condor 200. . $175 
~~mWR .He 
Statpak.. . ... $449 
Optimizer. . $174 
Desktop Plan II. .$219 
Desktop Plan til. . . $259 
Visidex. . $219 
Visitrend. . $259 
Many others available for use 
with the "Baby Blue Boaro'"' 
8" 16-BIT SOFTWARE 
sucercarc. . $269 
CPIM Power. . $ 65 

FORMATS AVAILABLE: 
8" single density 
8"OSI 
Superbrain 
Micropolis/Vector Graphic 
NorthStar Horizon 
NorthStar Advantage 
Osborne 
Heath/Zenith 
Cromemco 
Televideo 
Xerox 820 
Dynabyte 
Hewlett-Packard 125 
NEC 
Eagle 
Apple IIIIII 
Otrona 
TRS-80 Model IIIIIIII 
DEC VT-180 
Altos 
CP/M-B6 
IBM PC 

ORDERS ONLY· CALL TOLL FREE· VISA - MASTERCHARGE 
U.S. 1-800-421-4003 • CALIF. 1-800-252-4092 

Outside Continental U.s.-add $10 plus Air Parcel Post· Add $3.50 postage and handling per each item 
• California residents add 6Y,% sales tax - Allow 2 weeks on checks. C.O.D.$3.00extra· Prices subject to change 
without notice. All items subject to availability· ®-Mfgs. Trademark. Blue Label $3.00 additional per item. 

· CP/M is a registered trademark of DIGITAL RESEARCH, INC. 

THE DISCOUNT SOFTWARE GROUP 
6520 Selma Ave. Suite 309· Los Angeles, Ca. 90028· (213) 837-5141 
Int'! TELEX 499-0446 DISCSOFT LSA • USA TELEX 194-634 (Attn: 499-0446) 

TWX 910-321-3597 (Attn: 499-0446) 

CIRCLE 48 ON READER SERVICE CARD 



The Pickles & Trout 
IEEE-488/IEEE-696 Bus Converter 

by Richard S. Newrock 

icrocomputers are rapidly finding 
their way into the laboratory for nu­ 
merical analysis, data reduction, ex­ 

tal control and data taking. 
or the last two, there are three op­ 

tions: direct I/O via parallel ports (and occasion­ 
ally, serial ports), analog I/O via the appropriate 
A/D and D / A converters, and the IEEE-488 in­ 
strument bus (GPIB or HPIB). This last is a most 
important method, as most state-of-the-art test 
and measurement instruments come with a 488- 
bus interface. If microcomputers are to be useful 
in the laboratory, they must be able to control such 
instruments. When I decided to switch my labora­ 
tory from minis to micros, the availability of a 
good S-1 00/488 bus converter was an important 
factor. This article reviews the bus converter I pur­ 
chased, the Pickles & Trout 488 Bus Interface 
(P&T-488). 

This review discusses the hardware and soft­ 
ware aspects of the P&T-488. My conclusions can 
be summarized briefly: the P&T-488 bus convert­ 
er is an excellent product. The hardware is well­ 
designed and executed. It is simple to program in 
high-level languages or in assembler (when bus 
speed is important), and it comes with a useful and 
complete software package. The driver software, 
while slow, is good for most purposes, and ade­ 
quate information is provided to help you write 
faster routines. Many good examples of software 
are displayed. Unfortunately, as is often the case 
in this field, the manual is poor. 

In addition, and of great importance to me, the 
software driver routines are relocatable; they can 
be called from high-level languages. In particular, 
I can call them from Fortran programs, a consid­ 
erable timesaver since nearly all of my research 
software is written in Fortran, as are the libraries 
of scientific subroutines I use. 

The board is available for $450, directly from 
Pickles & Trout, P.O. Box 1206, Goleta, CA 
93116. The price includes the board, software, test 
plug, and a ribbon cable with a 488 metric con­ 
nector. The 488 connector is mounted on the rear 
panel of the computer and the ribbon cable is run 
between it and the board; a 488-bus cable is not 
supplied. 

The hardware 
The P&T-488 board is glass-epoxy and is solder­ 
masked with silk-screened labels. Each compo­ 
nent, the jumper area (for interrupts), and the ad­ 
dress switch is clearly labeled. The soldering is 
cleanly done and all components are carefully 
mounted. Sockets are provided for the ICs. The 
ribbon cable connector on the board is of good 
quality; it is keyed and has connector ejectors. The 

Richard S. Newrock, Dept. of Physics, Univ. of 
Cincinnati, Cincinnati, OH 45221 

only thing I didn't like was the 488 connector. The 
one provided looks as if it will not stand up to re­ 
peated use. The manufacturer assures me that it 
will, and that they tested several other types and 
found them wanting. 

The board power supply, which consists of a sin­ 
gle five-volt regular, looks to be more than suffi­ 
cient. There is an adequate number of O.I.uF by­ 
pass capacitors distributed about the board to sup- 
press switching transients. . 

The P&T-488 can generate interrupts, and pro­ 
vision has been made (via jumpers) to select NMI, 
pINT, or one of the vectored interrupt lines. Eight 
conditions can cause an interrupt: a change on any 
one of the three handshake lines (DA V, NRFD, 
and NDAC), four of the bus managment lines 
(IFC, ATN, SRQ, and REN) or POC/RESET on 
the S-100 bus. They are "or-ed" onto the selected 
line. Note that it is not necessary to use interrupts 
to operate the P&T-488. 

Pickles & Trout does not make any claims 
about the compatibility of their board with the 
IEEE-696 standard; indeed, the pin labels on their 
schematic are the old S-100 names. To make cer­ 
tain it is compatible with the standard, I checked 
each pin assignment; there were no conflicts. The 
board does not use any of the undefined (NDEF) 
or reserved (RFU) lines, and there are no prob­ 
lems with the new ground lines. The P&T-488 
does not support 16-bit data transfers (SIXTN* 
and SXTRQ* are not implemented), but that is 
unimportant for a device that uses ASCII codes. It 
is only addressable at the first 256 I/O ports, and, 
in that respect, does not meet the IEEE standard, 
but that is not critical. 

Insofar as the IEEE-488 standard is concerned, 
extensive checks weren't necessary. The P&T-488 
works at the data transfer rates for which it was 
designed, so we can assume that the bus timing, 
pin assignments, etc., are correct. I did check the 
line drivers; they are open collector, as they should 
be for a fully operational controller. 

Registers. The user accesses the bus through 
four 8-bit registers that appear at four consecutive 
I/O addresses. The port is addressed, via a DIP 
switch, to any location which is an integral multi­ 
ple of four (0,4,8, ... ). The board comes ad­ 
dressed at 7C and the software provided expects 
that address. A special routine allows you to use 
the software with a different board address. The 
use of these registers is straightforward, and they 
make the P&T-488 easy to use. They are worth 
further discussion. 

Register 3, a write-only register, stores the par­ 
allel poll response byte. The CPU inserts a byte 
into this register to be placed on the data lines in 
response to such a poll. 

Register 2 is the data line register; it is a read/ 
write register connected to the 488-bus data lines. 
To read the data lines, the CPU reads the byte in 
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Pickles & Trout continued 

this register. It can also write a byte to this register 
to be transferred to the data lines. Whenever an 
external controller takes over the bus, or when 
paC/RESET occurs on the S-IOO bus, flags are 
set that disable the P&T-488's output buffers. If 
so, whatever is contained in register 2 cannot be 
output. 

Register I, the command line register, is a 
read/write register that allows the user to set or 
sense the bus management and handshake lines. 
Again, if an external controller is active, the inter­ 
face is inhibited. If an external interface clear 
(XIFC) is sensed, the P&T-488 will not set any 
bus management or handshake lines. If external 
attention (XATN) is set, no lines except "not­ 
ready-for-data" (NRFD) and "service request" 
(SRQ) can be set. NRFD is made true to prevent 
an external controller from sending commands to 
the P&T-488 until its host CPU is ready. SRQ is 
set if the SRQ bit in register 2 is low; it permits the 
host CPU to signal the external controller that it 
wants service. 

The read section of register 0 is the interrupt 
status register. The bits in this register change in 
response to changes in the state of the bus man­ 
agement and handshake lines, and to pac. This 
byte is used by the CPU to monitor bus status. In 
particular, since the board uses only one interrupt 
line, the CPU must read this register to determine 
the cause of the interrupt. Two of the status bits 
are the flags XA TN and XIFC. The first of these 
flags, mentioned above, is set whenever an exter­ 
nal controller takes over the bus; the second when­ 
ever an external controller issues an IFC. 

The write section of register 0 is for interrupt 
reset. The upper six bits of this register are used to 
reset the status bits. Bit I is used to instruct the 
controller to be a listener or a talker. Bit zero ena­ 
bles or disables the interrupt. 

To someone familiar with 488-bus operation, it 
should be clear that these registers are all that is 
needed to control the bus: register three is to re­ 
spond to parallel polls; register two is to send or 
receive data; register one is to assert the hand­ 
shake and bus management lines; and register zero 
is for status. Pickles & Trout provides examples of 
assembly language routines for source handshak­ 
ing, acceptor handshaking, initialization, etc. The 
best way to understand the operation of the bus 
and the use of the registers is to examine these 
routines carefully. In addition, they are an excel­ 
lent starting place for writing your own drivers. 

Since Pickles & Trout supplies driver subr ou­ 
tines as pari of the P&T-488 package, why would 
you want to write your own drivers? The answer is 
simple: speed. Pickles & Trout note that their soft­ 
ware, with an 8080 CPU running at 2M Hz with 
no memory wait states, will transfer data at 3KB/ 
sec. This is rather slow. One reason is that the soft­ 
ware continually checks for things that may be 

nonexistent (or unnecessary) in your system. For 
example, the software checks for the presence of 
another controller, for pac on the S-I 00 bus, for 
time limits on the handshake cycle, etc. Eliminat­ 
ing these checks (and others) by writing your own 
software will speed up the data transfer rate con­ 
siderably. I have not measured the increase, but, 
according to the manufacturer, the maximum 
transfer rate should be about 9KB/sec with a 
2MHz 8080 (and, perhaps, 22-23KB/sec with a 
5Mz 8085). 

The software 
The software provided by Pickles & Trout can be 
divided into four parts. The package includes a 
routine to test bus operation; MSOFT, a package 
of Basic subroutines to operate the bus; three util­ 
ity programs; and the aforementioned assembler 
source and acceptor handshake routines. I found 
all of it useful, if only for informational pur­ 
poses. 

Test program. The function-test program is a 
nice touch; I wish more manufacturers- would sup­ 
ply such a routine. The program performs seven 
tests of the board and cable, which allow the pur­ 
chaser to check the P&T-488 when it is received 
and at any time thereafter. When planning a new 
experiment, I often need to order new equipment; 
naturally, deliveries aren't simultaneous. I have 
often been in the position of having an instru­ 
ment's warranty period elapse while waiting for 
something necessary to test it. The self-test pro­ 
gram alleviates this for the P&T-488. 

The first four tests are performed with nothing 
connected to the bus; with the last three a special 
test plug is used. The first four are simple and 
check the registers. They consist of writing a byte 
to the appropriate register and checking the P&T- 
488's response. If any of these tests fail, it is re­ 
ported on the system console. Upon (successful) 
completion of these the operator is prompted to 
connect the test plug, which connects the data 
lines to the bus management and handshake lines. 
This allows the cable to be tested for shorts and 
continuity, and allows the P&T-488 to talk to it­ 
self to test the response to external IFC and 
ATN. 

The tests are simple to use and take little time; 
my P&T-488 passed with no problems. Two ver­ 
sions of the test are supplied, because of recent re­ 
visions to the board. Be sure to check the board 
serial number and use the correct test routine. The 
test routine assumes the factory standard address; 
I found it simplest to test the P&T-488 there and 
make address changes later. 

Utilities. Three utility programs are supplied: 
BUSMON, 488TODSK, and DSKT0488. The 
latter two send data from the bus to a disk file or 
send a disk file over the bus. I generally analyze 
data as it comes in and create files in my control 

The Pickles & Trout 4BB is an excellent product, 
well designed and executed. It comes 

with a useful and complete software package. 
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MICROSTAT® - Release 3.0 
MICROSTAT® + baZic® == PERFORMANCE 
The best just got better' MICROSTAT has been the 
leader in the statistics field for microcomputers since 
1979, and the new release 3.0 outperforms and is 
noticeably faster than previous versions. Just a few 
of the features include: 

GREATER ACCURACY 
BCD with up to 14 digit precision; 

PROGRAM ENHANCEMENTS 
Missing data capabilities and many more; 

FASTER EXECUTION 
Calculation time greatly reduced; 

DYNAMIC FILE ALLOCATION 
Data can be inserted, added, or deleted; 

SPECIAL PRICE: 
For a limited time get MICROSTAT plus baZic 
complete with program disk and documen­ 
tation for each for $395.00, save $50.00' 

The MICROSTAT - baZic version requires: a Z80 CPU, 
CP/M'· and 48K of memory. Available formats: 8" SO 
disk or 5'14" North Star only. Check with your dealer for 
other formats. Also available for: Microsoft's Basic-Bfl", 
North Star DOS and IBM. For more information, call 
or write: 

ECOSOFT INC. 
P.o. Box 68602 

Indianapolis, IN 46268-0602 
(317) 255-6476 

MICROSTAT is a registered trademark of ECOSOFT. INC 
baztc is a registered trademark. of MtCROMIKES, INC 
CP/M is a registered trademark. of DIGITAL RESEARCH 

Basic-SO is a registered trademark of MICROSOFT 
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Pickles & Trout continued 

and analysis routines. As such, I don't need these 
utilities and did not test them. They should be par­ 
ticularly useful for sending data directly to a print­ 
er or plotter, for communication between comput­ 
ers, and collecting large amounts of data rapidly. 

BUSMON monitors and reports all bus trans­ 
actions. It reports in two forms: with no special 
character handling and with all control codes re­ 
placed by printable characters. BUSMON stops 
the processing on three conditions: the occurrence 
of LF, CR, or on every byte. When the processing 
stops, the user can enter bus commands from the 
keyboard, restart, and observe the results of the 
command. All instructions sent to the controller, 
and all data sent or received, are displayed on the 
console. Messages which indicate the occurrence 
of XIFC, XA TN, etc., changes in SRQ, POC and 
REN, as well as identifiers for the various ad­ 
dressed and universal commands, are also dis­ 
played. 

I found BUSMON to be useful for trouble­ 
shooting instrumentation systems, for learning 
about newly purchased instruments, and for gen­ 
eral error checking. It probably is a useful learning 
tool for someone new to 488-bus operation. 

MSOFT. I have two software packages for the 
P&T-488: MSOFT, and a set of routines called 
"CP /M-488." The CP /M-488 package came with 
the bus when I ordered it. When used, it alters 
CP/M's I/O routines to allow the P&T-488 to 
substitute directly for the console keyboard and 
display. A software switch allows the user to deter­ 
mine where the I/O goes: to the normal console or 
to the P&T-488. I found these routines clumsy, 
and the instructions unclear. When I called Pick­ 
les & Trout to get some assistance, they told me 
about the new MSOFT routines; they can be pur­ 
chased for about $50. You now have a choice when 
you purchase the package; make sure you get 
MSOFT, as it is significantly better and easier to 
use than CP /M-488. 

MSOFT is an interface program between P&T- 
488 and Microsoft Basic. It consists of two parts: 
MSOFT.COM and MSOFT.REL. The .COM file 
is used with interpreter basic; the .REL file, a li­ 
brary of relocatable subroutines, is meant to be 
used with compiled languages. A typical applica­ 
tions program has two parts: a Basic (or other high 
level language) program plus MSOFT. In a com­ 
piled language, the MSOFT routines are inserted 
at link-time; in interpreter Basic they are called 
before MBasic (i.e., at the prompt, one enters 
MSOFT MBASIC MYPROG.BAS). 

The MSOFT package defines 11 communica­ 
tions variables and 13 communication functions, 
four set-up functions and one configuration func­ 
tion. 

The variables are for communication to and 
from MSOFT. The user can choose any names he 
wishes, but he must tell MSOFT what they are. 

Several of these variables have obvious uses: the 
INPUT and the OUTPUT strings; the string 
LENGTH, POLL RESPONSE and BUS STA­ 
TUS integers; and the input and output ECHO 
bytes. 

The user should be aware of an important point 
concerning MSOFT's output. MSOFT always 
writes data into the same buffer. If the user wishes 
to save the data in that buffer he must move it 
before asking MSOFT to get more. This is a subtle 
point. The MSOFT routine LSTN(A$) tells the 
P&T-488 to become a listener. Data is read from 
the bus and stored in the buffer; the string A$ 
points to that buffer. That is, the string descriptor 
(described below) of A$ contains the address of 
MSOFT's buffer. If you now tell MSOFT to get 
more data, perhaps with LSTN(B$), the string de­ 
scriptor for B$ will also contain the address of 
MSOFT's buffer, i.e., both string descriptors now 
point to the same buffer and therefore both strings 
contain the same data; whatever was contained in 
the buffer after the first LSTN command has been 
lost. To save the data you must move the string 
between calls to LSTN. For example, between 
calls to LSTN, use the Basic statement S$=A$. It 
will store the contents of MSOFT's buffer 
(pointed to by A$'s string descriptor) in a new buf­ 
fer, pointed to by S$'s string descriptor. 

Three of the variables have special uses: 
ERROR CODE. This integer variable indicates 
if errors occurred during a bus operation. Each 
bit represents a different type of error. 
TIMEOUT. This is the amount of time within 
which a handshake must occur, or an error will 
result. TIMEOUT can take any value between 0 
and 255; if it equals 255, no check is made. It is 
important that a 488-bus operating system have 
a time limit, particularly in systems where the 
controlled instruments can be many meters 
away, and under local control. According to 
Pickles & Trout, with a 2MHz system clock, 
TIMEOUT = 254 corresponds to about 6.5 sec­ 
onds. This (maximum) time is much too short, 
more so with a 5MHz processor. Initializing 
some digital plotters, for example, can take 8-10 
seconds. 
EOT and EOS. These variables allow the user to 
set string terminators and other string parame­ 
ters. This is a necessary feature; many older in­ 
struments do not follow the new standard for 
communications over the 488-bus, IEEE 728- 
1982. 
The communications functions are used to oper­ 

ate the bus. There are three main communication 
routines which allow the user to control the bus, to 
listen and to talk. Two routines are provided for 
each of these functions. The first clears the error 
byte, performs the function, and then updates the 

The CP /M-488 routines are clumsy and the instructions 
unclear. The MSOFT interface packagefl 

now availablefl is significantly better and easier to use. 
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Pickles & Trout continued 

error byte. The second performs the function and 
updates the error byte. The difference is quite im­ 
portant as it gives the user the option of calling a 
series of subroutines and checking for errors after 
the series is complete. This speeds up bus transac­ 
tions considerably. The other communication 
functions are simpler. Some of them allow the user 
to reset the bus, clear the interface, enable or dis­ 
able remote, and update the bus status variable. 
Others are for parallel and serial polls. 

There are four set-up functions used to initialize 
MSOFT; they tell it the variable and function 
names. One, SETUP, is only used with interpreter 
Basic, where you must inform MSOFT.COM of 
the names of each the communication functions. 
This is not necessary in compiled languages, where 
the linker inserts relocatable subroutines where 
they are needed. The other set-up routines pass 
variable names to MSOFT, are needed by both 
MSOFT versions, and must be called at the begin­ 
ning of all application programs. 

The two most important set-up functions are 
IOSET and PROTCL. IOSET tells MSOFT the 
name you've chosen for the error code, the timeout 
value, the poll response byte and the bus status 
byte. PROTCL sets up the data transfer protocol, 
including the string lengths and string termina­ 
tors. These variables may have to be initialized, 
depending on the language used. (Remember, Ba­ 
sic initializes all variables to zero; other languages 
may not.) In any case, IOSET and PROTC ini- 

tialize time limit and string length to 254. 
The last set-up function, ECHO, tells MSOFT 

the name of the byte which determines if bus I/O 
is echoed on the console. It defaults to no echo. 

The last routine is the configuration function. It 
is called at the beginning of each program if 
MSOFT has to be informed of a change in the 
P&T-488's address (from 7C). 

Sample programs. Pickles & Trout provides sev­ 
eral sample programs. Four of these programs 
(BISAMPL.BAS, BCSAMPL.BAS, MTSAM­ 
PLE.PAS and FSAMPLE.FOR) allow the user to 
connect any 488-controllable instrument to the 
bus and play with it. They are menu driven: the 
user is asked what bus function he would like to 
perform and is prompted for the necessary param­ 
eters. I found these programs to be very useful. If 
you are unfamiliar with the 488-bus and its com­ 
mands, these routines will allow you to play with 
the system, controlling one or more instruments, 
sending commands and collecting data, until you 
gain familiarity with the operation of the bus. The 
programs allow you to try a new instrument, test­ 
ing it and learning about its programming quirks. 
Finally, and perhaps most important, the pro­ 
grams present many examples of the software nec­ 
essary to operate the P&T-488. Unfortunately, 
the only place much of this information is pre­ 
sented is in these programs. 

In addition to the four sample programs, Pickles 
& Trout provides examples of application pro- 
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Pickles & Trout continued 

grams written in interpreter and compiler Basic, 
Fortran, assembler, Pascal and C. These pro­ 
grams, which control a Hewlett-Packard 59309 
digital clock, also contain many valuable examples 
of the use of MSOFT's functions. Although they 
were very informative, I think they would be even 
more useful if they referred to a more commonly 
available 488 instrument, such as a digital volt­ 
meter. 

Parameter conversion. The MSOFT communi­ 
cation functions are relocatable subroutines. Since 
MSOFT is designed to interface to Microsoft Ba­ 
sic, it passes parameters to such subroutines in the 
same manner as Basic: CALL SUB­ 
PROG(PI,P2, ..... Pn) passes the parameters 
PI Pn. However, Basic passes parameters dif- 
ferently from other high-level languages. This 
means that an assembler program is necessary to 
convert from Basic's parameter passing conven­ 
tion to whatever convention your language re­ 
quires. 

One important difficulty occurs with strings. 
Basic stores strings in two parts, the string itself 
and the string descriptor. This last, a three-byte 
block, contains the number of characters in the 
string in the first byte and the address of the first 
character in the string in the second and last bytes. 
When Basic passes a string, it passes the memory 
address of the string descriptor. The called subpro­ 
gram must look into that descriptor block to find 
the string address. 

MSOFT works the same way. When a non-Ba­ 
sic program wants to pass a string to MSOFT, it 
must first convert the string to Basic's format; i.e., 
a string descriptor must be created. Similarly, 
when MSOFT returns a string (e.g., data) it must 
be converted to the form required by the calling 
program. The manufacturer provides several rou­ 
tines to perform and illustrate these conversions. 

For assembly language programmers, Pickles 
& Trout wrote CLOCK. MAC. It illustrates how 
the addresses of passed parameters (strings and in­ 
tegers) are to be placed in the various registers and 
tables for MSOFT's use. For users of PASCALI 
MT+, MT488.MAC is supplied to perform the 
parameter passing conversion. PASCAL passes 
addresses on the stack and expects the called rou­ 
tine to remove them from the stack. MT488 does 
this and places the addresses into the appropriate 
registers and tables for MSOFT. Several assembly 
language programs are provided for users of For­ 
tran: STRIN.MAC, STRXFR.FOR and 
STRSET.FOR. STRIN collects strings from the 
keyboard and creates the string descriptor for BA­ 
SIC. STRXFR copies strings from MSOFT's in­ 
put buffer into a Fortran array. STRSET gener­ 
ates a string descriptor block for a Fortran array. 
For C a routine is provided to create a string de­ 
scriptor. 

I did not attempt to test all of the sample pro­ 
grams, but looked only at the ones in interpreter 
and compiler Basic, assembler, and Fortran. All of 
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Pickles & Trout continued . . . 

to many users. Perhaps they are correct; after all, 
experience is the best teacher. But such details be­ 
long in an appendix. 

Second, the authors have difficulty in going be­ 
tween the general and the specific. They often 
start a general discussion of some aspect of the bus 
only to get bogged down in specific, nonilluminat­ 
ing details. For instance, in the middle of a de­ 
scription of uniline and multiline commands, using 
serial and parallel polls as examples, they go off on 
a tangent describing parallel poll instrument as­ 
signments. While this is important, it is completely 
out of place, and the reader quickly loses his train 
of thought about uniline and multiline com­ 
mands. 

Third, many of the important features and 
functions of the IEEE-488 bus are either inade­ 
quately described or not described at all. Impor­ 
tant instructions and comments about a particular 
function are often located in three or four different 
places in the manual. One has to search to get a 
complete description of a function or to get a "rec­ 
ipe" for its use. Sometimes the information is in 
the text and sometimes it is buried in programs. 
This is exacerbated by the lack of an index. Surely, 
if you are going to scatter important information 
about in the text, an index should be provided to 
help you find it. I spent an inordinate amount of 
time searching for remarks I recalled reading, but 
couldn't locate. It would be best if each and every 
488-bus command and function were individually 

the routines worked well. (In Fortran, I did not use 
STRIN.MAC, preferring to use a canned string­ 
handling program The STRING BIT.) I wrote 
several application programs to control various in­ 
struments in my laboratory and found it to be a 
straightforward process. The software provided by 
Pickles & Trout works, and it works well. 
The manual 
Finally, a few comments about the manual. It is 
poorly written and extracting information from it 
is difficult. There are four major problems. 

First, it is "schizophrenic." The authors ob­ 
viously cannot decide on their audience. Very de­ 
tailed explanations, suitable for the experienced 
user, are intermixed with material clearly of value 
only to the novice. While there is nothing wrong 
with writing a manual for both audiences, it must 
be done carefully; the advanced material must be 
well separated from the elementary and clearly 
identified, or the novice will get lost quickly. 

I think that some of the simple material is just 
plain silly: for example, an entire page is devoted 
to a table showing all possible settings of the ad­ 
dress switches. I would imagine that if a user is 
unable to address the P&T-488 without this table, 
he is probably unable to use it at all. However, 
Pickles & Trout tell me that they received many 
telephone calls regarding addressing before they 
included that table; now they receive none. They 
conclude that such "silly" details are of great help 
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Pickles & Trout continued . . . 

described with notations as to how to best imple­ 
ment the operation in software. 

Fourth, and of less importance, the P&T-488 is 
meant to be used by microcomputer owners, a 
group that (probably) has little previous 488 expe­ 
rience. Therefore, a (reasonably) complete de­ 
scription of the bus should be given. An attempt to 
do so is made, but more care and detail are needed. 
A glossary of bus terms (taken from the IEEE 
standards document) is provided, but it is terse to 
the point where an inexperienced user will find it 
worthless. 
Miscellaneous 
Finally, there are two miscellaneous items: 
-An interesting section of the manual contains 

a discussion of various "quirks, oddities and got­ 
cha's." You should be aware of these when pro­ 
gramming. Look here when your "bugfree" soft­ 
ware crashes. 
-I contacted the Pickles & Trout people sev­ 

eral times while trying to get their software run­ 
ning; they were unfailingly polite and always help­ 
fill. 

For more information contact: 

Pickles & Trout 
P.o. Box 1206 
Goleta, CA 93116 
(805) 685-4641 f!I 
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The "Standard" CP/M-86 
Harch.vare Systelll in the Lab 
Bringing up CP IM-a6 on an Intel single-board computer 

system interfaced to a Summagraphics Digitizer 
by Ralph L. Place and Kirk A. Bailey 

C P /M-86, as distributed by Digital Re­ 
search, Inc., comes with a bootstrap pro­ 
gram and BIOS specifically written for a 
?ardware system consisting of the follow­ 
mg components: . 

-Intel iSBC 86/ 12A single-board computer 
-Intel iSBC 204 single-density floppy disk 

controller 
-dual Shugart 800/801 disk drives 
-a National BLC 8538 I/O board 
-a CRT terminal 
-a TI 810 printer 
-at least 64K of RAM. 
This is a system which operates on an Intel Mul­ 

tibus and offers considerable potential and expan­ 
sion capability. Several years ago, shortly after In­ 
tel first announced the availability of the 86/12 
board (the first version didn't have the "A" desig­ 
nation), we decided to build a system around this 
board for use as a data acquisition computer in the 
department's particle physics laboratory. At that 
time there was essentially no software available 
for an 8086-based system outside some Intel devel­ 
opment software, so we expected to have to write 
everything-including a rudimentary operating 
system. Fortunately for us, by the time all the 
hardware actually was delivered, Digital Research 
had announced that CP /M-86 was available for 
this system, and Microsoft announced the avail­ 
ability of Basic-86.We concentrated our efforts on 
getting the system up and going. 

Bringing up the system 
Bringing the system up was, in principle, not diffi­ 
cult. However, a number of hardware problems 
complicated the process, especially since we were 
working with (to us) new and unfamiliar hardware 
on an unfamiliar bus. We had experience with 8- 
bit machines on the S-100 bus, but had had no 
previous experience with 16-bit machines of any 
kind, nor were we familiar with the Multibus. Ad­ 
ditionally, a power supply problem zapped several 
ICs, and as a result considerable time was spent 
examining the system with a logic analyzer. 

Leaving these "minor" problems aside, let's 
take a closer look at the hardware itself-specifi­ 
cally, the 86/ 12A board, since it is the heart of the 
system. 

The 86/12A board is a single-board computer 

Ralph L. Place and Kirk A. Bailey, Dept. of Phys­ 
ics and Astronomy, Ball State University, Muncie, 
IN 47306 

that plugs into one Multibus slot. The Multibus 
furnishes power to the board (+ 5V, - 5V, and 
+ 12V, all regulated) and provides a 16-bit-wide 
data bus over which data is transferred to/from 
off-board memory and ports. A 20-bit-wide ad­ 
dress path allows direct access to the entire 1 MB 
address space of the 8086. Depending on the par­ 
ticular instructions being executed, an entire 16- 
bit word can be transferred in a single access. Sin­ 
gle-byte transfers are also supported. Additional­ 
ly, there are signals for bus requests, priority sig­ 
nal and interrupts, among others. In all, there are 
86 pins on the Multibus. The 86/12A board itself 
is based on a 5MHz 8086 and includes 32K of 
on-board RAM, a serial RS-232C port, sockets for 
up to 16K of ROM, an interrupt controller that 
can handle up to eight interrupt sources, a pro­ 
grammable interval timer, and 24 programmable 
parallel I/O lines. For operation with CP/M-86, 
these on-board capabilities must be augmented 
with the other hardware previously listed. 

In order to get CP/M-86 up on the system, we 
first took steps to burn-in the boot program into 
2716 EPROMS. At the time we ordered the 
board, we also ordered a Monitor program from 
Intel that came in four 2716 EPROMS mounted 
in the ROM sockets on the 86/12A board. The 
monitor gave us some rudimentary capabilities for 
program development. This monitor program al­ 
lows the user to perform some elemental functions 
such as examine and alter memory locations, dis­ 
play regions of memory, execute or single-step 
through programs, examine registers, and perform 
data I/O via ports. Additional commands allow 
the user to communicate with an Intel develop­ 
ment system. Since ours was a stand-alone system, 
we were not interested in these latter monitor ca­ 
pabilities. This monitor goes by the name of the 
"iSBC 86/12 Interface and Execution Package," 
a somewhat extensive title for a small monitor pro­ 
gram. At any rate, it was and continues to be a 
very valuable part of the system and has proved to 
be very useful in debugging. 

The monitor uses up 6143 bytes of the 8K of 
ROM space, leaving plenty of free space for the 
boot program. The ROM address space on the 86/ 
l2A is located in the topmost part of the 1 MB ad­ 
dress space of the 8086, from FEOOOH to 
FFFFFH. Upon a RESET, the 8086 jumps to 
memory location FFFFOH in the ROM space 
where a jump instruction sends the CPU to the 
beginning of the monitor itself. The procedure ex­ 
pected by the monitor is for the user to press "U" 
twice after a RESET, setting the baud. The mon­ 
itor then prompts the user for a command. 
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We situated the CP/M -86 boot in the lower 2K 
of the EPROM's space with starting address (ab­ 
solute) FEOOOH. To execute the boot, we use the 
monitor to set the CS (Code Segment) register to 
FEOOH, then enter the command G to commence 
execution at the desired point. 

Loading CP /M-86 for this system is a two-step 
process with the boot program loading LOADER 
off the first two tracks of the disk and then jump­ 
ing to it. LOADER then loads CPM.SYS into 
memory, starting at absolute location 0400H 
OK), which is just above the reserved interrupt 
space in RAM. The system occupies space up to 
an offset of 29E4H, or a total of 10,724 bytes. This 
resides entirely in the 32K of on-board RAM. This 
on-board RAM may be accessed by the 8086 at 
any time; i.e., on-board accesses by the CPU do 
not use the Multibus. Thus, whether or not anoth­ 
er bus master other than the 8086 has control of 
the Multibus, this does not prevent the 8086 from 
accessing the on-board RAM. This RAM is of the 
dual-port variety and may be accessed through the 
Multibus by other bus masters on other boards 
(e.g., DMA devices) independently of the 8086. 
By means of user-selectable jumpers, it is possible, 
if so desired, to configure this on-board RAM to 
be accessible only by the 8086 so that it has exclu­ 
sive access rights. 

Although the early documentation received 
from Digital Research stated that CP /M-86 
would run with only a total of 64K of RAM, it 
failed to mention that although the operating sys­ 
tem would in fact boot up, you couldn't do any­ 
thing with it; i.e., ED or PIP wouldn't work. After 
considerable head-scratching (we didn't know 
whether or not we still had hardware problems, 
since we had not gotten the system completely go­ 
ing at one time) as well as sending several commu­ 
nications to Digital Research (from which we re­ 
ceived no reply about the problem), we obtained a 
128K byte board, slid it into the system, and voi­ 
lal , the problem was solved. 

With regard to the I/0 features of the 86/12A 
board, it has one RS-232C port (an Intel 8251 
USART) that is initially configured by the moni­ 
tor so that CP /M-86 really doesn't have to do fur­ 
ther initialization. Connection to the port is via a 
26-pin PC edge connector. Parallel I/0 is con­ 
trolled by an 8255 Programmable Peripheral In­ 
terface that has three 8-bit ports. As delivered, one 
of the ports is configured as a bidirectional port 
buffered using 8226 bidirectional buffers (actually 
the factory configuration is set by a jumper so that 
the port in question is by default an output port 
only). The other two ports of the 8255 are brought 
out to an array of jumper posts and four empty 
14-pin IC sockets that can be user-configured. All 
the parallel lines are accessed by a 50-pin PC edge 
connector. 

The rate generator/interval timer (an 8253) 
provides the clock signal that is input into the 
USART to control baud rate. Two other outputs 

are available that can provide real-time interrupts 
to the 8259A interrupt controller. 

Turning our attention to the other boards of the 
system, the floppy disk controller board (an iSBC 
204) is based on the Intel 8271 controller chip and 
the Intel 8257 DMA controller. There is circuitry 
on the board for two 8271 chips which would en­ 
able the board to control up to four drives (single 
sided) but the standard board comes with only one 
8271 installed. The board operates in the usual 
way whereby the DMA controller is first loaded 
with the necessary information by the CPU; the 
CPU then sends an appropriate command or 
string of commands to the controller and stands 
aside to let the DMA process work. 

Interfacing the digitizer 
As an application of this system, we can look at the 
way we have it connected to a 36" x 48" Summa­ 
graphics digitizer (Summagrid). This system is 
used in the laboratory to analyze photographic 
material ranging from bubble-chamber photo­ 
graphs of high-energy particle collisions to geolog­ 
ical maps for research on archeoastronomy. 

The Summagrid converts x-y post ions on its 
surface to two binary numbers, one proportional to 
the x-position, the other proportional to the y-posi­ 
tion. This binary data is output from the Summa­ 
grid through its controller in either a serial or pa­ 
rallel form. We chose to accept the data in parallel 
form and input it into the 86/ 12A through the 50- 
pin edge connector parallel I/0 port. In detail, the 
parallel I/0 is controlled on the 86/12A board by 
the 8255 which has three 8-bit ports, labelled A, B, 
and C in the Intel documentation for the 8255A 
and addressed at port addresses C8H, CAH, and 
CCH, respectively, on the 86/ 12A. As mentioned 
previously, Port A is factory-configured as an out­ 
put port that we changed to an input port by 
changing the jumper to tie the DIEN pin to + 5V 
instead of ground. This port accepted the 8-bit pa­ 
rallel data from the Summagrid. Port B has no 
buffers in the sockets provided as it comes from 
the factory, so we installed 7408s as buffer/drivers 
to let this port serve as an output port to send 8-bit 
commands to the Summagrid controller. Although 
the 8255A can be set up in a mode where it auto­ 
matically furnishes handshaking signals, one of 
the signals (IBF from the 8255A) would have re­ 
quired an inverter to provide an active-low signal. 
Because of this and because this was also partly a 
student project, we decided to use an 8255A mode 
where we supplied the handshaking through soft­ 
ware so that we could become more familiar with 
the details of the handshaking process. For hand­ 
shaking, we used Port C, which is divided into two 
4-bit sub-ports called Port C(upper) and Port 
C(lower) that are individually configurable as in­ 
put or outputs. We configured Port C(lower) as 
input and Port C(upper) as output (from the com­ 
puter's view). Four signals are involved in the 
handshaking process: 

Bringing up CP /M-B6 was, in principle, 
not difficult. However, a number 

of hardware problems complicated the process. 
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CP IM-S6 Hardware in the Lab continued 

STBO-output strobe from the 86/12A to the 
Summagrid controller. When low, this 
signals the controller that a data byte is 
to be read by the controller. 

STBI-input strobe from controller to the 86/ 
12A. When this goes low, it signals that 
a data byte is ready for input to the 86/ 
12A from the grid. 

ACKO-acknowledge signal from the control­ 
ler, telling the 86/12A that the data 
byte has been read by the controller. 

ACKI-acknowledge signal from the 86/12A 
to the grid controller, telling it that the 
data byte has been read. 

These signals are connected to the upper and lower 
nibbles of Port C as shown below. 
To set up the 8255A in the appropriate mode, 

we consulted the Intel Component Data Catalog 
and examined the various operating modes for the 
device. We found that Mode 0 sets Port A and 
Port C (upper) as inputs and Port B, Port C (low­ 
er) as outputs; control word #9 (91 H) was the one 

to be used. Since the particular applications for 
the system do not require maximum speed but do 
require arithmetical manipulation, we use Basic- 
86 (Microsoft) rather than the 8086 assembler 
language for our programming. The piece of code 
that does the elemental setup of the 8255A and 
subsequent data input and conversion of the raw 
data into x-y distances in centimeters is shown in 
the listing at the end of this article. 

Summary 
In summary, we have found that this computer 
system, based on the Intel 86/12A single-board 
computer, has performed very well and has been 
operating in the lab for over a year with only minor 
problems. In the meantime, we have assembled a 
second computer, also using an 86/12A, but with 
an Intel 208 disk-controller board that allows both 
single- and double-density disk storage. Addition­ 
ally, we have installed a modified track-buffered 
BIOS written along the lines of an article distrib­ 
uted by Digital Research. We hope in the near fu­ 
ture to obtain a hard disk system and go to MP / 
M-86 to allow multiple users on the system. m 
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A Garland of Utilities 
by Chris Terry 

Rearranging your keyboard 

I f you have an exotic keyboard with lots of 
function keys that you cannot use because the 
codes generated by them send your editor up 
the wall, or if you have a French or German 

. daisy wheel but no corresponding keyboard, 
or If you want to use a DSK (Dvorak Simplified 
Keyboard) layout, do not despair! Help is on the 
w~y from Heritage Software. They have come up 
With SMARTKEY, a neat program that tucks it­ 
self away just below the CCP and allows you to 
redefine the codes generated by all the keys on 
your keyboard. It intercepts all calls to the CBIOS 
keyboard input routines and translates received 
characters into codes that you have set up in a ta­ 
ble with the aid of the FIXKEY program. 

The really nice thing is that your translation is 
~ot :estricted to one character per key-when try­ 
mg It out, I defined the tilde C) as a 15-character 
string containing my logon and password, dialed 
the Xerox CP- V tim~-sharing system at my place 
of w~rk, press~d the tilde, and Presto! I was signed 
on With that slD;gle keystroke. In the same way, if 
y~:lU h~ve function keys that generate codes with 
bit ~ high, you can bypass the CP jM input routine 
(which forces that bit low) and use them to initiate 
Escape sequences such as those used by the 
MINCE editor. 

T?e 18-p~ge manual contains full, easy-to-fol­ 
low instructions for defining your translation table 
a?d installing and running SMARTKEY. It is not 
difficult to make up several versions of SMART­ 
KEY, each having a different translation table 
an? store them on the disks containing different 
editors so that you always strike the control keys 
that you are used to but generate the codes re­ 
quired by the editor in use. SMARTKEY reduces 
th~ size of your TPA by 1.75K, but this is a small 
pnce to pay for the convenience of not having to 
learn a whole new set of control codes for each 
editor you tryout. 

There's really no more to say about this one. 
The manual is clear and has all the information 
you need, and the program works like a charm. If 
you are trying out different keyboard hardware or 
layouts, or edit~rs with differing control codes, 
SM~RTKEY Will save you a lot of time and frus­ 
tration. 
SMARTKEY: $60. 
From: Heritage Software, 

2130 S. Vermont Ave. 
Los Angeles. CA 90007 
(213) 737-7252. 

CP /M disk utilities from Norway 
Contents of the package . 

• DDUMP: disk review and patching utility. 
• DDUP: copy utility with the capability of ig- 

Chris Terry, 324 E. 35th St., New York, NY 
10016 
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noring bad sectors encountered on the source 
disk and continuing to read instead of abort­ 
ing. 

• DTEST: two-option disk test. Option 1 is a 
Read-Only test for use on newly formatted 
disks. Option 2 writes E5 to all sectors and 
then performs the read test. Bad blocks found 
are collected into a garbage file. 

• DUSER copies directory entries from one 
user area to another, thereby allowing several 
users to access the same files without the need 
to duplicate the files. 

• UN ERA restores the directory entry of a file 
previously erased by the ERA command. 

$29.95 each program. or $125 for the set of 5. 

The general picture 
Programs similar to DDUMP, DDUP, and 
DTEST are available in the CPMUG or SIG/M 
public domain libraries for a total cost of $12 ($4 
each for three diskettes full of other goodies). One 
must therefore ask what special features make the 
Elektrokonsul~ utilities worth the extra money. 
The answer will depend upon your experience with 
CP /M and your needs. 

I~ you an a ne:wcomer to CP/M, or running a 
business system With nontechnical operators some 
of these utilities will soon earn their keep because 
of their transportability and ease of use. Only 
.COM files are supplied, since customization is 
considered unnecessary and undesirable. No in­ 
stallation at all is necessary, and it is claimed that 
the programs will run on most CP/M version 2.x 
systems. This is particularly valuable because 
some of the public-domain utilities will not run on 
5v." disk formats or on many double-density 8" 
formats. I can confirm that DDUMP and DDUP 
run on the following systems with no trouble and 
consistent results: Tarbell 8" SD, North Star 5" . 
DD/SD with Morrow hard disk, and Teletek 8" 
~D/SD. The programs were developed on a Ze­ 
nitb /Heath system running under HDOS. 

Thes~ programs ha.ve what I consider to be very 
well-designed and fnendly human interfaces. A 
prompt is issued for every item of data needed by 
the program, and in the case of commands all of 
the applicable command letters are listed a's a re­ 
mind~r. Entering H at any stage gets a Help menu 
showing what each command does. When numeric 
values are n~eded, you a.re told whether they 
should be decimal, hexadecimal, or ASCII (or giv­ 
en a choice). Warnings are issued when a com­ 
mand i~ potentially destructive. Error messages 
are explicit and helpful (e.g., "Error: Non-existent 
source disk drive!" 

Documentation is well organized, clear, and in­ 
cludes a "First Time Through" tutorial section for 
ea~h program. This is followed by a detailed de­ 
scription of each command, a list of the error mes­ 
sages, and comments on possible causes of each 



"EASJ-P A TH" 
Project Management Program 

$300.00 
for TRS-80, IBM and CPIM micros 

~S" 
~\)~ 

y~po. Program Complies wi Corp. of 
Engineers ER 1-1-1 1 

500 Actiuity Capacity 
Data Base wi Editor 
Compiled BASIC ui/ Source 
Easy Input project descriprion, starring dare, 

length oj week, holidays deleted, actiuity 
description, etc. 

Concise Output project pert report, Bar chart, 
project cost report, etc. 

Customized Versions Available For Reasonable Fee 

Cpo.'-''-' \~~" 
O~ ~~ EASI Software, Inc: 

2 Windsor Court 
Jackson, NJ 08527 
(201) 367-5735, 1-7 pm EST 

Demo Diskette with Manual $30.00 
Complete Line of Engineering Programs Available 

CIRCLE 147 ON READER SERVICE CARD 

R> INFORMRTION MRNRGEMENT 
PRCKRGE (indexing, 
sort & search, 
tabulation, 
address labels, 
word processor inter­ 
faces, and lots more! 

R> COMMUNICRTION SOFTWRRE 
R> For CP/M-based Systems 

CP/M Is a trademark of DI91tai Research 

Configured for a wide variety of systems. 
Disk formats include 8-inch Osborne, Xerox ... 

COMPU-DRRl-l 
1227 Goler House 

Rochester, NY 14620 
Phone; (716)-454-3188 

MasterCard, VIsa & Rmerlcan Express cards welcome_ 
Separately ordered docUmentatIon may be returned 

for full refund wIthIn 10 days! 

It·s the Yrltln on the Yol] 

CIRCLE 73 ON READER SERVICE CARD 

... with tiny-c two - the compiler 
Tiny-c two is ten times faster than tiny-c one, with many features, 
including long (32 bit) integers, lots of new operators, and re­ 
directable and direct access input/output. Viable for professional 
work, either systems programming or business applications. 
It comes with a UNIX'" style command interpreter called the "tiny­ 
shell">. Every compiled tiny-c program becomes a new shell 
command. Commands can have arguments, and dash (-) options, 
just as real UNIX shell commands do. The < and> input/output 
redirection operators are supported. 
Fifty standard library functions. and readily extended. The input! 
output functions are UNIX styles, including topen. fprintf, etc. 
Both ascii and raw (binary) input/output are supported 
Package is portable. Bringing it up on a new processor or new op­ 
erating system should take just days. And as usual with tiny-c 
products, all the source code is included. 
Tiny-c two is available now on standard 8" CP/M. 

$250_00 - Includes Owners Manual and Disk 
Manual Only $50.00 

(20% Discount to tiny-c one owners) 

The original tinv-c ONE is still available on a wide varietv of 
cassettes and diskettes. This version is an interpreter, complete 
with a Program Preparation System. Disk or cassette versions 
$100 (this price includes the Owners Manual, available separate­ 
at $50). CP/M. Apple DOS 3.2, 3.3 HBIB9 HOS. PDP-11. Flex 2.0 
Northstar. CP 1M. 

t~ 
Call or write tiny-c associates, P.O. Box 269, Holmdel. N.J. 07733 
(201) 671-2296. You'll discover tiny-c is flying higher and faster. 
New Jersey residents include 6% sales tax Visa or Master Card accepted include 
charge plate number with order. 

UNIX IS a trademark of Bell t.aboratones Inc. 
uny-c and tmv-sheft are trademarks of tiny c assoc 

CIRCLE 216 ON READER SERVICE CARD 



A Garland of Utilities continued . . . 

error. I found no information gaps, and (as is usual 
with documents from Scandinavia and Holland), 
the English is excellent. There are no ambiguities, 
and the style is neither stiff nor overly colloquial. 
In addition to instructions on use, the DDUMP 
and DDUP manuals contain some background in­ 
formation on disk formats and how CP/M con­ 
structs files. Given the helpful operating prompts 
and warnings, supplemented by the information in 
the manuals, it would take an extremely stupid 
operator to do anything disastrous to the files that 
are being processed! 
Comments on the individual 
programs 
DDUMP. I happen to like this one very much, be­ 
cause it is so easy to use. An address "ruler" over 
the main sector display allows one to pinpoint an 
address, either in the hex portion or the ASCII 
portion, without laboriously counting across the 
row (see Figure 1). Current Drive, Tack, Sector, 
and Block numbers are also displayed. Logical sec­ 
tor numbers are used-because the program can 
handle so many different formats, these are more 
informative than the physical sector numbers 
found on the disk. 

I have only one gripe: the ASCII portion of the 
display does not recognize codes with bit 7 set. 
Thus system or RIO .COM files show up with a 
file type of C.M or .. M. (See the vendor's response 
in the box.) 

Ward Christensen's DU (SIG/M Volume 16) 
is without doubt a far more powerful utility than 
DDUMP. DU allows you, for example, both to ad­ 
vance and back up one sector (DDUMP only ad­ 
vances); you can dump the allocation bit map to 
the printer, or search for an ASCII string starting 
at the current sector, print the disk parameters, 
see what file is allocated to Block "n", save a sec­ 
tor in a temporary buffer and get it back or move it 
to another place, and do several other things that 
DDUMP does not allow. However, I find the DU 
command set somewhat arbitrary and difficult to 
remember. I use it (with much poring over the 
documentation) when I want to do something 
complex or difficult. For day-to-day usage, I find 
DDUMP quick, easy, and friendly. 

DDUP. This utility copies an entire disk from 
one drive to another. It has one outstanding advan­ 
tage, which I have not found in any other copy 
utility: You may choose whether to abort or to 
continue if an unreadable sector is found. If you 
select the "continue" option on entry, the program 
ignores a bad sector on the source disk, writes a 
few lines of asterisks (*) to the corresponding sec­ 
tor of the Destination disk, and then goes happily 
on to the next sector. Since most copy programs 

are forcibly aborted by a bad sector, this file recov­ 
ery aid alone makes it worth the price. On the oth­ 
er hand, DDUP is an all-or-nothing program, and 
for day-to-day usage I prefer the Tarbell program 
and its variants, also in the public domain 
(CPMUG Volume 25). These give you the choice 
of copying system tracks only, file tracks only, or 
both, and also permit copying to terminate when a 
track containing nothing but E5 is found on the 
source disk. 

DTEST. I am not at all impressed with this pro­ 
gram. Like FIND BAD (SIG/M Volume 16), 
DTEST isolates bad blocks into a garbage file and 
sets the file to system status so that it does not 
show up in the directory and will not be picked up 
by a PIP *.* command. Unlike FINDBAD, which 
non destructively examines and checks sectors re­ 
gardless of their content, DTEST absolutely re­ 
quires a newly formatted disk to work on. It can be 
argued that this is the time to find out if the disk is 
bad-that is certainly true for hard errors. But 
soft errors are occasionally introduced by applica­ 
tion programs, line surges, or noise, and make part 
of a file unreadable-and that is the time when 
FINDBAD is most valuable. I usually need to iso­ 
late the bad block immediately and continue work­ 
ing on the current file-I don't in the least want to 
swap disks around in the drives while I DDUP all 
the files to another disk. 

A less serious (but to me extremely irritating) 
defect is that the Read-Only test falsely reports 
(and isolates) a bad block if a single byte on the 
disk is not E5, even if the sector itself is perfectly 
readable. (See the vendor's response in the box.) I 
see this as a design defect-at formatting time I 
want to know about hard errors, not stray data 
bytes that don't impair the readability of the disk. 
This defect should not occur if you opt for a 
Write/Read test, because the Write portion writes 
E5 into all sectors before the read check is per­ 
formed. In my view, DTEST is neither flexible 
enough for superficial testing, nor thorough 
enough to give a real workout to an intermittently 
troublesome disk. It is, however, useful for quick 
testing of new disks containing no data. 

For detailed testing, DISKTESI (CPMUG 
Volume 8) is far superior. This program first fills 
the data areas with 00 and then does a seek from 
the home position to each track in turn. Then it 
fills the data areas successively with FF, 55, AA, 
and E5, checking the result of each operation, af­ 
ter which it does a second (and final) seek to each 
track. On several occasions this test has found sec­ 
tors with what I can only call "sticky bits" that 
slipped through the cracks of FINDBAD because 
they were set by E5 but would not go back to 0 
under normal writing conditions. It takes 6 min 47 

The Elektrokonsult programs have very well-designed 
and friendly human interfaces ••• warnings are 

issued when a command is potentially destructive ••• 
DDUP is a copy utility that does not abort 

when a bad sector is encountered in the source. 
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THE BURNER 1/0 FOR THE 5-100 BUS 

Our BURNER I/O has a complete EPROM 
programmer, two serial ports, one parallel I/O 
port with handshaking and memory 
management. 
Programmer features: 
• Programs EPROM types 2704 thru 2764 

and TMS2508, 2516, 2716 
• Does NOT require programming modules. 
• Extensive, easy to use menu driven CP/M 

compatible programming software supplied 
in a 4K EPROM. Is easily written on diskette 
as .COM file. 

• Programming socket is zero insertion 
force type. 

• Programming voltages generated on board. 
• Programmer is totally I/O mapped. 
I/O Features: (serial) 
• 2 fully independent RS-232 serial ports. 
• RS-232 data ready supported. 
• Each serial port has independent baud rate 

generators that are software programmable 
from 50 to 19,200 baud. 

• Serial ports may be polled and/or inter­ 
rupt driven. 

I/O features: (parallel) 
• Independent 8 bit output, input and status 

flags. 
• All I/O including flags are latched. 
• In addition, there are 4 direct sense lines. 
Memory management features: 
• Controls the S-1 00 address lines from 

A16-A23. 
• Uses output instruction to load the address. 
Quality construction including silk screen, 
solder mask, sockets and card ejectors. 
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We are offering this board with all options, or 
just the portions that are needed. All combina­ 
tions are assembled and tested. 
Option A: Complete board with programmer, 

I/O and memory management. 
$354.95 

Option B: Programmer only. $219.95 
Option C: I/O only. (2s + P) $219.95 
Option 0: Option Band C. $329.95 
Option E: Memory management only $1 09.95 
Memory management may be added to 
options B or C for $25.00. 
Shipping, UPS: $3.00 surface, $5.00 air 

Extended Processing 
3861 Woodcreek Lane 
San Jose, CA 95117 
(408) 249-8248 

TimeEPROMmer, 
the S-100 CPIM* compatible 
programmer that's useful every 
second of every day. A real time 
calendar/clock with lithium battery 
and an EPROM programmer that programs 
all popular eproms. Unbeatable price/performance 
ratio. Features designed for easy operation. 
Eprom Programmer: Port addressable. 
Read, Verify, Program, and Disk transfer. Handles up to 28 pins. 
Power generated and controlled on board. All software and documentation 
included. Assembled units tested with burn in. 
Real Time Calendar/Clock: Complete time counting functions with 
CMOS LSI. Allows up to 6 months power down use. Independently port 
addressable. 
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TimEPROMmer BB & software & manual $75 
TimEPROMmer Kit & software & manual $195 
TimEPROMmer A & T soft ware & manual $295 
Our DISK CONTROL UNIT that turns 8" drives off 
when not being accessed. State drive. 
DCU, kit & manual . $29.95 
DCU, A & T & manual $49.95 
P & H $2. NYS add tax. 
CP/M is T.M. of Digital Research 

OPTRONICS TECHNOWGY 
P.O. Box 81 Pittsford, NY 14534 (716) 377·0369 

THE 

4BBo~ IEEE 488 TO 8-100 INTERFACE 
-Handles all IEEE-488 1975178 functions 
-IEEE 696(S-100) compatible 
- MBASIC subroutines supplied; no BIOS 
mods required 

- 3 parallel ports (8255A-5) 
-Industrial quality; burned in and tested 
-$375 'Dealer inquiries invited 1 

S-100 

C&\N elGITAL 
1524 REDWOOD DRIVE 
LOS ALTOS, CA 94022 '4151 966-1460 
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A Garland of Utilities continued . . . 

sec to run (contrasted with the 1 min 40 sec of 
DTEST Read-Only, 3 min 28 sec for DTEST 
Write/Read, and 1 min 28 sec of FINDBAD), but 
it does a good job. In justice, however, I must ad­ 
mit that it may be hardware-dependent: I have 
used it on Tarbell and Thinker Toy single-density 
systems, under CP/M 1.4 and 2.2, but not on dou­ 
ble-density or 5V4" systems. The Elektrokonsult 
DTEST will definitely cope with any density or 
format. 

DUSER. I can verify that this program works 
as stated, and I can see that it allows multiple us­ 
ers to make more efficient and convenient use of 
available disk space. However, because I have no 
experience with multiuser systems, I can't offer 
any practical comments. (See vendor's response in 
the box.) 

UNERA. This is convenient if you are a non­ 
technical user who has just typed A> ERA FOO­ 
BAR. *, forgetting that FOOBAR.DA T contains 
test data that would be useful on other occasions. 
Just type A> UNERA FOOBAR.DA T and, as if 
by magic, the file is back in your directory­ 
always supposing you have not written anything to 
that disk since the ERA command. But if you are 
fluent in the use of DDUMP or DU, why pay $30 
to save two or three seconds in the process of 
changing an E5 back to a OO? 

Conclusions 
Elektrokonsult has come up with human interfaces 
that are worth study by anyone who wishes to mar­ 
ket a program or circulate one for general use in 
the CPMUG and SIG/M libraries. They have (in 
DDUP) created a valuable file recovery aid that is 
not already in the public domain. It looks as 
though they have also been successful in creating 
system-independent utilities, which is a distinct 
advantage-a number of the public domain utili­ 
ties do have unfortunate hardware or software de­ 
pendencies. However, these successes in them­ 
selves do not necessarily justify the selling price. In 
performance I feel that DDUMP and especially 
DDUP are well worth anyone's consideration; 
DUSER and UNERA mayor may not have some­ 
thing for you, depending on your system needs. 
DTEST (in my view) compares poorly with exist­ 
ing public domain disk tests. However, if these will 
not run on your system because of format incom­ 
patibilities, try DTEST; it will run on almost any 
format and will at least allow you to check your 
newly formatted disks. 

From: Elektrokonsult AS 
Konnerudgaten 3 
3000 Drammen 
NORWAY 

Eleklrokonsull replies: 
Our disk utilities were designed to: 
- be user-friendly 
- work with most diskette formats and some 

hard disks 
- be relatively well-documented so that the 

user may also learn something about the 
"inner works" of CP/M from the manuals 
and application notes. 

In DDUMP, we deliberately did not zero the 
8th bit so that System or R/O files would de­ 
clare themselves by the period in the filetype. 
We see this as an advantage, not as a defect. 
DTEST tests ALL tracks of the diskette, in­ 
cluding the system tracks. We have found that 
some of the public domain utilities do not test 
the system tracks. The test for all data bytes 
being E5 was designed in as a check that all 
bytes have been correctly written by the format­ 
ter, rather than merely testing for readability. 
The check for E5 may be removed in a future 
version, allowing DTEST to be used also on dis­ 
kettes containing data. 
You do not have to be a in a multiuser environ­ 
ment to take advantage of DUSER. In a single­ 
user system, the USER partitioning can be used 
to group files by topic and so help to organize 
your work. DUSER may not be of much use for 
diskettes with limited storage capacity, but for 
storage capacities of 500K or more, it can be 
very useful indeed. 

The one that does everything 
If you want to give away your PROM monitor and 
use the extra space, or to defenestrate DDT, forget 
FINDBAD, pitch PIP out the door, and stomp on 
STAT-POWER is exactly what you need. It's a 
steal at that modest price! 

POWER is, to my way of thinking, the most 
versatile, friendly, convenient, and protective utili­ 
ty ever to hit the market. It performs most of the 
functions of PIP, STAT, DDT, RgN, SAVE, 
DIR, TYPE, DUMP, FIND BAD, C~SUM and a 
system monitor much more conveniently than the 
originals do. It is a transient program executing at 
IOOH, and occupies I2K (to 2FFFH). There are 
45 different commands, including four different 
flavors of DUMP and TYPE and four user-defin­ 
able commands for each of which an 8-byte patch 
area is provided. The user interface is outstanding­ 
ly friendly and protective, and many of the crea­ 
tures are unique to this program. Four special fea­ 
tures make POWER easy for even completely 
nontechnical persons to use: 

• Once loaded and running, POWER does not 

POWER is one of the most versatile, 
friendly, convenient, and protective utilities 

ever to hit the market. 
Don't even try to get on without it. 
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BRIDGE GRAPHICS 
PLOTPAK™ is a complete plotting 
library that runs under FORTRAN-SO 
and performs a variety of functions: 
windowing, linear print arrays, automatic polygon 
drawing, annotations, plotting symbollllne selection, 
labeling, coordinate conversions. 

PLOTPAK can drive a screan and plotter simul­ 
taneously and Includes your choice of the following 
drivers: 

SCREENS 
• MicroAngelo MA 512 
• ADM + Retrographics 
• TEK 4010 Compatible Terminals 

PLOnERS 
• Houston Instruments DMP4 
• H.P. Plotters 7225B & 7470 
• Radio Shack Printer/Plotter 

PLOTPAK (. REL file) two drivers. . ... $275 
PLOTPAK (source code) two drivers. . $365 

,...-, ElRICGE'" 
Computer Company 
DIVISION UF SEA DATA CORPOKATIl).'\ 

ONE BRIDGE ST., NEWTON, MA 02158 
PHONE (617) 244-8190 
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Speaking p( Computers 

THE 
SOUNDING 

BOARD 
• S-100/IEEE 696 
• unlimited vocabulary 
• CP/M software included 
• numerous applications 

(talking terminals, morse 
code training, electronic 
music ... ) 

For more information, call or write: 

Cygnus Systems 
(303) 393-6526 
1245 ,Columbine #402 
Denver, CO 80206 

WE LISTEN! 

We're no longer the 
best kept secret in the 
universe. The Martians 
have I eneeo I n La Mesa, 
Ca. with a COMplete line 
of CP/M software. 

let U5 know your 
cOlllputlng p r eb t e e s , 
maybe we've so, ved them 
already. 

Ti.in FORTH RELEASE 3.1 •..•.•.....•.. $99.95 
Supplied with a visual editor, CP/M utility 
package, floating point, and 8080/l-80 
as s emb l e r . 

Ti.in ROMable FORTH ..•••• __ • _ ••.. __ . $199.95 
Produces applications in ROM. Contains all 
vocabulary of Release 3.1 Stand alone 
appl I ca t ions as sma 11 as SK. 

Ti.in DUAL-TASlJNG FORTH ..••. __ ... __ $239.95 
Simultaneous execution of two programs. Plus 
all the features of Release 3.1 

"The Last HAD" _. _ .•...••.•......• __ •• $99.95 
Client/mail list management system. Source 
code and documentation provided (requires 
d Ba s e I I). 

CP/M USER'S GROUP INDEX GUIDE ....•... $19.95 
Abstracts and documentation from volumes 1·78 
of public domain software. 

Martisl\ Tschnologies 
8348 Center Dr. St e. FlaM ••.• Ca. 92041 

:~ 619-464-2924 Iffi] 
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NEW! 
ATTENTION 

zao 
CP/M & NorthStar 

APC BASIC 
The ROLLS ROYCE of Basics 

2-5 times faster performance 
Accurate arithmetic 
Reduces program develop- 

ment time up to 25070 
More programming flexibility 
Better memory utilization 
Easier testing and debugging 
Simple to Use 
NorthStar compatible 

(Microsoft basic 
translator available) 

Supports NorthStar floating 
point processor board under 
CP/M 

FEATURES: 

Trace/conditional trace 
Global edit 
Multiple buffer files 
Dynamic code merging 
Dynamic array dimensioning 
Bit functions 
Local variables 
Cross reference program 
Expanded assembly language interface 
Multiline user functions 
Flexible output formatting 
Subscription phone support 
Source code protection 

APCBASIC pays for itself quickly 
ORDER NOW! 

Dealer inquiries welcome 

Includes APCBASIC, editor, cross 
reference program, library modules, con­ 
figuration and compaction programs and 
manual 

APCBASIC: 
NorthStar Dos, Gdos, CP/M $400 
Z80CP/M 8" SS SO $400 
8068/8088 (avail. NOV.) CP/M86 .. $400 

(avail. DEC.) MSDOS .. $400 
Manual only . $48 

Check VISA of Mastercard accepted 

American Planning Corp. 
Suite 423, 4600 Duke Street 

Alexandria, Va. 22304 
703-751-2574 

CP/M, CPIM86 are trademarks 
oj Digital Research, Inc. 

MSDOS is a trademark of Microsoft Corp. 
Z80 is a trademark of Zitog, Inc. 
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A Garland of Utilities continued . . . 

require the system disk. Hitting AC does not 
attempt to reboot the system; it merely up­ 
dates the directory information for the cur­ 
rent or specified drive so that you can change 
diskettes at any time. If you change diskettes 
but forget to hit AC, POWER detects the error 
and prompts you for AC before allowing you to 
continue the operation. Thus, you will never 
again get those annoying "BDOS Error: Rj 
0" error messages. You can copy and rename 
and erase files to your heart's content, secure 
that you cannot accidentally overwrite or de­ 
stroy files. Any operation that involves a disk 
write automatically asks for reconfirmation 
before performing the operation, though re­ 
confirmation requests can, if you wish, be sup­ 
pressed. 

• COPY, ERA, REN, and other file operations 
display a directory in which a decimal number 
is assigned to each file. You select the files to 
be operated on by typing in single numbers 
(e.g., 5 1531) or a range of numbers (e.g., 1-4 
8-9 34-). This eliminates many, many key­ 
strokes and greatly reduces the chances of 
making a mistake. No more repetitious typing 
of filenames and filetypes! 

• As each file in a series comes up for process­ 
ing, the operation and filename are displayed 
and the program asks for reconfirmation (Y 
or N) that this file is to be processed. Thus, if 

THE SIMPLEST WAY 
TO MIND YOUR MONEY 

A Simplified Computer Bookkeeping System 
Print complete checks, pay bills, keep checking and 

payable accounts, get reports on income, 
expenses, profit, pay and tax records. 

Chuck Atkinson Programs 
Rt. 5, Box 277-C 
Benbrook, Texas 76126 
(817) 249-0166 
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you do make a mistake in your entry line, the 
reconfirmation request allows you to correct 
it. Just type N, and that file is skipped. The 
LOG command allows you not only to select 
or reject reconfirmation requests, but also to 
show or suppress system and RjO files in the 
directory display, and to choose how many 
columns wide the directory should be. 

• The documentation is excellent. The first 
three pages of the manual contain a command 
index showing command name, page number 
for the full description, a 2-3 line brief de­ 
scription, and the syntax of the command. 
The index is followed by a four-page section 
on "Getting Started with POWER," contain­ 
ing good examples. The rest of the manual 
consists of a full description of each command 
in name alphabetic order, with copious and 
helpful examples of command variants and 
the displays that result. 

There just is not space to discuss all of the goodies 
in detail-You have to read the 60-page manual to 
grasp all the details of the power you get in this 
package. But I will give you the highlights, and say 
that after using POWER daily for three weeks I 
wouldn't be without it for all the tea in China! 

Disk medium and file commands 
• DISK reports the parameters and formatting 
of the diskette in the current drive. 

5·INCH HARD DISK SUBSYSTEMS 
WITH LOW COST PER MEGABYTE. 

Tarbell 5-inch hard disk subsystems with amazingly low cost 
per megabyte are available in 5, 10 or 16 megabyte formatted 
configurations. 

Subsystem includes 5-inch hard disk drive, 8-inch metal frame 
with 5·volt and 12-volt regulators or optional cabinet with power 
supply, hard disk controller and cable, CP/M 2.2 for Tarbell 
floppy and hard disk, and documentation. 

Data trane+er r",to> is 5 mg9:abits per second and average seek 
time 120 milliseconds. 

LESS COST PER MBYTE 

5 Mbyte _ $2095 
10M byte _ $2265 
16 Mbyte .. _. _ $2375 
Cabinet with 
power supply $200 

950 Dovlen Place, Suite B 
Carson, California 90746 
(213) 538-4251 

CPIM is a trademark of Digital Research 
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A Garland of Utilities continued . . 

• STAT reports free and used space on dis­ 
kettes in all currently active drives. 

• SIZE reports size in kilobytes, sectors used, 
and sectors unused, for each file selected from 
the numbered directory. 

• SETxxx set files selected by number to SYS, 
RIO, RIW, or DIR status. 

• CHECK computes and reports a unique 
checksum for each file selected by number. 
(A checksum for the entire diskette is handled 
by TEST.) 

• USER and XUSER select source and desti­ 
nation user areas for a COpy operation on 
files selected by number. 

• TEST nondestructively tests all sectors on the 
disk, segregates bad blocks into a file that is 
set to SYStem status, and computes a check­ 
sum for the disk. 

• REN renames files selected by number from 
the directory. The program displays the old 
name and prompts you for the new name. 

• ERA erases files selected by number from the 
directory and reports each file as it is being 
erased. 

• RECLAIM restores files previously deleted 
from the current drive, after asking for recon­ 
firmation. It will not create two files of the 

same name in the directory. Note that re­ 
claimed files are automatically set to RIO 
status, although this fact is not mentioned in 
the manual. The idea is that a file that is val­ 
uable enough to reclaim should be protected 
against further accidental deletion. If you 
want to modify a reclaimed file, you must first 
use the SETWR command to give it Read/ 
Write status. 

• COPY copies files selected by number from 
any drive to any other drive, verifying the 
copy. 

• TYPE displays an ASCII file, selected by 
number, exactly as entered. TYPEA displays 
the ASCII hex codes, 16 bytes to a line. TY­ 
PEH displays the hex code of a .COM or oth­ 
er file, 16 bytes to a line. TYPEX is like TY­ 
PEA but adds the printable ASCII equiva­ 
lents (same format as DDT). 

Monitor commands 
The monitor commands are fairly standard, except 
that they include commands to read a disk data 
into memory at any address and write the data 
back to the disk. However, the .performance of 
even standard commands is superior. 
• DS (Display ISubstitute) automatically dis­ 
plays the current address and the hex, deci­ 
mal, binary and ASCII forms of the data 

One of the finest implementations of the FORTH language. 
Field tested and reliable, UNIFORTH is available for Z-80 
and most 16-bit systems using 8" disk drives. 

As a task, UNIFORTH is compatible with and supports all 
features and file types of the CP/M, CDOS, MS-DOS and DEC 
operating systems. As an operating system, UNIFORTH will 
function "stand-alone" on most commercial microcomputers. 

The FORTH-79 Standard language has been extended with 
over 500 new words that provide full-screen and line-oriented 
editors, array and string handling, enhanced disk and terminal 
I/O, and an excellent assembler. Detailed reference manuals 
supply complete documentation for programming and system 
operation, in an easy-to-understand, conversational style using 
numerous examples. 

Optional features include an excellent floating-point package 
with all transcendental functions (logs, tangents, etc.), the 
MetaFORTH cross-compiler, printer plotting and CP/M file 
transfer utilities, astronomical and amateur radio applica­ 
tions, etc. 

Compare these features with any other FO RTH on the market: 
• Speed and efficiency 
• Variety of options 
• Ease of use 
• Quality of documentation 

You'll find UNIFORTH is superior. 

Prices start at $35. Call or write for our free brochure. 

unified 50ftware sqsterns 
P.o. Box 2644, New Carrollton, MD 20784, (301) 552-1295 
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CP/M SUMMARY GUIDE 
Tired of fanning through your CP /M® manuals or writing 
notes that remind you of the commands, functions and 
error codes? Well it's about time you ordered our CP /M® 
Summary Guide! Spiral bound and 
handy to hold, our guide is a 60 
page booklet summarizing the it 
features of CP /M® (Ver. 1.4 & 2.X) 
and 2 totally alphabetical listings .•• < 
of the commands, functions, .) 
statements and error codes of \\ 
MICROSOFT BASIC-SO Ver. 5.0 ;, 
and CBASIC® -2. Areas 
summarized are in table form 
and include all direct and 
transient commands plus 
MAC™ DESPOOL™ and .} 

TEX™. 'Our booklet is a much ii}/illlllill needed supplement to any of 
the literature currently 
available on CP/M® and has 
been recommended by Digital;1 ( 
Research. • •• 
P.S. Over 15,000 users Hi 
can't be wrong! .•.•..••.•.•••••• 
Ask your local computer store for our guide or send $6.95 
plus $1.00 (postage and handling) to: 
THE ROSETTA STONE, P.O. BOX 35, GLASTONBURY, CT 
06025 (203/633-S490) 

Name 

Street _ 

City State Zip _ 
CP/M®, DES POOL @, MAC@, TEX@ are registered trademarks of Digital 
Research.CBASIC® is a registered trademark of Digital Research. 

CIRCLE 72 ON READER SERVICE CARD 



A Garland of Utilities continued . . . 

there. The default entry mode is hex, but it 
can at any time be changed to any of the other 
forms, even in mid-line. 

• DUMP has the same variants as TYPE and 
produces similar displays. 

• MOVE moves a block of data from one place 
to another in memory. However, the move can 
be in either direction, and the target address 
range can overlap the source address range. 

• SEARCH searches a specified address range 
for a byte sequence. The target bytes may be 
ASCII, hex, or mixed, and the wild card"?" 
may be used to fill in an unknown portion. A 
target sequence may be up to 128 bytes 
long. 

• READ and READGR bring in disk data 
specified by Track/Sector or by Block to any 
specified starting address in memory. LOAD 
brings in a whole file, provided there is suffi­ 
cient free memory to hold it. The correspond­ 
ing write commands are WRITE, WRI­ 
TEG R, and SAVE. 

There are other monitor commands which allow 
execution of a program in memory with return to 
POWER or to CP/M upon completion, filling a 
memory block with a byte, etc. 

Parameter selection 
The LOG command allows you to change the way 

EPROM PROGRAMMERS 
OPT\N\A.\.. TECHN()\.OG'l, \NC. 

EP-2.tl.-1<;J • fi .. "00' _00 •••• '" ••• " 

HARDWARE CAPABILITY 
The EP-2A-87 with RS-232 and EP-2A-79 with parallel 
interfaces program the following devices: 2704, 2708, 
2716, TMS2716, 2732, 2732A, 2532, 2764, 27128, 2564, 
MCM68764, 27C16, 27C32, 27C64 EPROMS, and 2816 
EEPROM; And microprocessors 8751, 38E70. 

CP/M SOFTWARE 
The program which includes source code provides for 
extensive file management for large files including 15 
commands for programming, reading, and verifying the 
devices listed above. Easy to use, the program is menu 
driven with an expert mode which eliminates many of the 
prompts once the user is familiar with the program. 

PRICE AND DELIVERY 
Available from stock to 2 weeks, the EP-2A-87 is $650 
which includes an 8K buffer, stand alone copy, edit. The 
EP-2A-79 is $169. Personality modules $17 to $36 de­ 
pending on device. Software $40. S-1 00 parallel interface 
(S-100-3P) is $105. 

OPTIMAL TECHNOLOGY, INC 
EARLYSVILLE, VA. 22936 

804-973-5482 
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certain commands work. For example, you can set 
the directory width, select or suppress reconfirma­ 
tion requests, select or suppress read-after-write 
verification of disk writes, and show or suppress 
system files in the directory. For disk writes, if the 
target filename already exists, you can opt for 
overlaying of the previous file, creation of a 
backup, a reconfirmation request, or an automatic 
skip to the next file in the series. The options you 
select remain in force for your current session with 
POWER (unless you change them again with 
LOG). If you don't like the defaults selected by 
the vendor, you merely use LOG to set up the de­ 
faults you prefer, and then SAVE that version of 
POWER. Next time you use the program, your 
own defaults will be in effect until you change 
them with LOG. The LOG command tells you the 
last address used by POWER, so you can use 
POWER itself to do the save. 

I could go on for hours about this utility. It's 
much more than a "utility" (something useful)­ 
it becomes a necessity or an addiction, and you 
wonder how you ever got on without it. My heart­ 
felt advice is: Don't even try to get on without it! 

POWER, $149. 
From: Computing! San Francisco 

2519 Greenwich St. 
San Francisco, CA 94123 
(415) 553-0204 

C COMPARE 
COMPILERS 

New C/80 2.0 giveS you all three: 
features, performance and price. 

--- 
Compiled Loaded Compile 
Program Size (with and Load Execute 

Co mptler SIZe runnrne Time Time Price 
________ ~tes) support) (sees) (sees) 

C/802.0' 313 3181 90 24.8 s 49.95 
Aztec C' 378 4657 139 33.0 $135 
8DS C 144' 305 3696 54 44.0 $150 
Supersoft C3 300 2500 92 26.0 $200 
Ti nv-c 2 Cornpiler-' (4) (4) 96 930 $250 
Whitesmith C2 290 7384 242 15.6 $750 

Performance Comparison Using Benchmark Program 
Published in BYTE. September 1981 

lOur results on 4 MHz Zenith Z89 with 8" disks 
~Resulls reprinted by perrmssron from September 1981 BYTE. C BYTE Publications Inc 
4From Information sheet provided by manufacturer - 
Figures not <wadable 

The new (/80 compiler. Version 2 O. supports all C language features 
except float. long. typedef, bit fields. and arguments to macros. 

C/80 2 0 is available in disk formats for Heath/Zenith(HDOS & CP/M'). 
Osborne l " and 8" standard CP/M systems. Price is $49.95, add $3 
shipping ($2 for 5" disks), in (A add tax. Phone orders welcome. 

·CP M IS a registered trademark of Digital Research Osborne 1 IS a registered trademark of 
Osborne Cornouter Company 

CJ"he Software %olwark~'· 

• 14478 Glorietta Drive 
Sherman Oaks. CA 91423 

(213) 986-4885 - VISA - . Call or write for our catalog of over 20 software products. 
Dealer inquiries invited. 

CIRCLE 200 ON READER SERVICE CARD 



Heath/Zenith Users- 
Get the Information You Need: 
Read the only independent magazine with a specific 
focus on your system: Sextant, the Independent 
Magazine for the Entire Zenith Computer Com­ 
munity. 
Whether you use a ZlHl00 with S100 bus expansion, an HlZ89, Z90, 
H88, HlI, or H8-you'll fmd articles in every issue which apply to 
your system. 
Explore CP/M, HDOS, and ZOOS capabilities through Sextant's 
articles. Applications programs, compatible hardware and software, 
and the lastest developments in the Heath!Zenith community are 
among the topics included in Sextant on a regular basis. 
Sextant is a quarterly magazine, carefully edited to provide wide 
coverage of the Heath!Zenith community for the benefit of the Heath! 
Zenith user. Below are some of the topics we'll be addressing this 
spring, and in future issues of Sextant. 
• A broad range of "how-to" articles which will help you 
implement system enhancements as you need them. 

• Reviews of products from Zenith and its independent sup­ 
pliers to help you sort out the questions you have about 
hardware and software options you might consider. 

• Short program listings, including both utility programs and 
games. 

• For your system needs, you'll find over 50 advertisements 
of compatible products in each issue of Sextant. Many adver­ 
tisers find the independent magazine for the entire Zenith 

computer community the most direct medium to market their 
Heath/Zenith-speci fic products-you'll find independent 
suppliers with products you wouldn't see advertised else­ 
where. 

• And, so that you'll be informed of the latest progress and 
innovations in vour Heath/Zenith community, Sextant pro­ 
vides extensive coverage of community affairs. Read about 
major events in the Heath/Zenith community, as Heath/ 
Zenith users meet to discuss regular developments and future 
projections. Specific companies and individuals are high­ 
lighted as they make significant contributions to the state of 
the Heath/Zenith community. 

A Whole World of Information About Your System! 
Start your Sextant subscription 
today! 

CALL TOLL FREE: DATATEL"'800/341-1522 
S«~"·Nf :,:", .. , 
~~~ ",d' 
.........-- • _1 __ .10 • erCommunity 
TIle Independent Magazille lor the Entire Zenith eomput 

Which Spreadsheet is Best lor you? 

HUGCON 1 ming Under HDOS 
Interrupt Program ed 
Disk Controllers Com::chmarkin9 Math 
Getting There Faster" 

Chip VersUs CompIler 

(M-F 8 a.rn. - 9 p.m. EST. For orders only.) 

Or send in the postage-paid card provided here 
(facing page). 
Start your subscription for 8 issues for $19.94 ($23.00 to Canada); or 
4 issues for $9.97 ($] I. 50 to Canada; $14.00 overseas via surface 
mail, $35.00 via air mail). Subscriptions are payable by: check 
(checks must be in U.S. dollars, payable on a U.S. bank); Visa! 
Mastercard; or we'll bill you later. Please allow 6 to 8 weeks for 
delivery of your first issue. 
Your satisfaction with Sextant is guaranteed. If at any time you're not 
satisfied, just let us know and your money will be retumed-in full. 
Sextant Subscriptions, 716 E Street S.E., Washington DC 20003 
202/544-0900 



Decisions on the Decision I 
by Ernest E. Mau 

F ive years ago, when I went looking for a 
computer system to function as a word 
processor and general-purpose "number 
cruncher" in my business, there were 
few machines available at anything ap­ 

proaching an affordable price. Last summer, when 
I had to replace my original system-which had 
become obsolete and could no longer be supported 
or repaired-I found a variety of systems to choose 
from, all at affordable prices and all offering fea­ 
tures undreamed of in my earlier computer. 

Finally, I happened on a system that seemed 
just right-an expandable IEEE-696/S-100 bus, 
4MHz Z80 CPU, 64K memory, two 8" floppy 
disk drives, multiple serial and parallel input/out­ 
put ports, a single-user CP /M-80 operating sys­ 
tem, and the capability of being modified or 
changed to meet the ongoing needs of my enter­ 
prises. That machine was a Morrow Designs' De­ 
cision ]1. I cannot go into all the reasons I wanted 
an S-1 00 bus rather than a single-board computer, 
why I prefer dual floppy drives to a single floppy 
and a hard disk, or the rationale behind other se­ 
lection criteria. It's sufficient to say that the Deci­ 
sion 1 met my requirements, and that I purchased 
it as the new primary system for my entire consult­ 
ing and writing business. 

What I am going to do is report on things I en­ 
countered and the overall performance. First, how­ 
ever, I need to define the system in more detail. 
The unit I've tested, used, and generally given a 
thorough shakedown is the rack-mounted Decision 
1, model RIB, which cost $4,995. That price in­ 
cluded CP /M-80 2.2, Microsoft BASIC-802, and 
WordS tar revision 3.03. 

The standard RIB is equipped with two double­ 
sided double-density 8" disk drives (Shugart 850) 
with Morrow Designs' Disk Jockey- DMA Floppy 
Controller. It has a 64K high-speed static RAM 
board (Morrow calls it 65K), and a Morrow 
MULT I/O board with three RS-232C serial 
ports, one 50-pin parallel port, a real-time clock, 
and a programmable interrupt controller. 

It's equipped with a 150-watt switching supply 
to power the S-1 00 bus and a separate linear sup­ 
ply to power the disk drives. The linear drive sup­ 
plies are factory selected to match the drive con­ 
figuration, with different supplies used for systems 
with one 8" floppy, two 8" floppies, or one floppy 
and one 8" Winchester hard disk. A line filter is 
built into the unit for noise and surge suppression, 
though no specifications are published on the per­ 
formance of that filter. 

The system provides for expandability and 
growth, with the 12-s10t S-100 motherboard hav­ 
ing eight spare slots after the standard plug-in 
boards have been installed. It should be easy to 
add an external hard disk system or other periph­ 
erals later. A memory larger than 64K is possible 

Ernest E. Mau, 3108 South Granby Way, Aurora, 
CO 80114 

for multiuser or multitasking applications, since 
the system incorporates direct extended address­ 
ing to 2 megabytes. Morrow Designs also can pro­ 
vide their Micronix Operating System" (a UNIX5 

derivative) for multiuser environments. There 
even are provisions for installing a 6MHz Z80 pro­ 
cessor or a future 16-bit processor. 

All in all, the system has been designed to avoid 
early obsolescence, unlike many others that are 
limited to initial configurations or make future ex­ 
pansions impossible. Other systems often are obso­ 
lete within months, but the Decision 1 is likely to 
be around for a long time because it can and does 
grow as the user's needs grow. 

I've mentioned that my unit is a rack-mount 
configuration. That means it's a plain black box 
hanging from rails under my desk surface. And I 
do mean it's plain-there's no brand or manufac­ 
turer identification whatsoever on the front panel. 
However, the system is available in other configu­ 
rations, with desktop units being more stylish and 
possibly more visually appealing. Desktop units 
range from $2,395 for a unit without disk drives, 
to $5,400 for one with a 5v." floppy disk plus a 
16MB 5v." hard disk. For rack-mount unit prices, 
contact Morrow Designs. 

I must cite at least one functional difference be­ 
tween the rack-mount unit I use and the desktop 
configurations. The rack-mount system controls 
are on the front panel, consisting of a red rocker­ 
switch master power control and an illuminating 
red pushbutton switch that serves as the system 
reset and doubles as the power-on indicator. The 
desktop units have only the system reset pushbut­ 
ton on the front, with the master power switch on 
the rear panel. The only reason I make a point of 
this is that the dealership has commented on some 
desktop users not liking the rear-panel power con­ 
trol. The Decision 1 is just large enough to make it 
somewhat inconvenient to reach behind the system 
for power switching, but it certainly doesn't inter­ 
fere with the overall operation. 

In the first 25 weeks of running the system an 
average of 15 hours per day, seven days per week, 
there were no malfunctions. I saw a few BDOS 
errors, but only a half dozen or so were not due to 
operator error. Even those were "soft" in that a 
second try at reading the disk was successful. In all 
likelihood, the BDOS errors were caused by care­ 
less disk insertion, where the disks weren't prop­ 
erly seated and centered on the drive hubs. By 
comparison, the system the Decision 1 replaced 
had some 35 service calls during its first eight 
weeks of operation, and continued at nearly that 
rate for most of its first six months. It's obvious 
that the Decision 1 has much higher reliability. 

Morrow Designs calls the Decision 1 Rack 
Mount an "industrial grade computer package," a 
designation that should and usually does indicate a 
high-reliability unit. I did ask the factory repre­ 
sentative for a "mean time between failures" 
(MTBF) figure since there wasn't one in their lit- 
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erature, but they indicated that sufficient. 
cal data had not yet been accumulated to deter­ 
mine an accurate MTBF. However, the represen­ 
tative said they anticipated achieving an MTBF 
exceeding 5,000 power-on hours. That's not bad if 
they make it! 

From a user's view, the Decision 1 is close to 
ideal. The dual double-sided 8/1 floppies provide 
up to 2.2 megabytes of storage on line at anyone 
time; the CPU and memory speeds are adequate 
for most applications; and disk accesses are sur­ 
prisingly fast. Morrow Designs eliminated sector 
buffering by transferring data directly to memory 
via the DMA channel, so the CPU is free to pro­ 
ceed with other processing tasks during the disk 
transfers. Compared with myoId computer, based 
on an 8080 CPU and comparatively slow access to 
32-sector drives, there is an apparent increase in 
overall operating speed and throughput of about 
6-to-l for programs not requiring operator inter­ 
vention during a run. 

The physical construction is beautiful! Having 
grown accustomed to an older system packed with 
jumper wires, jury-rigged bypass circuits, sloppily 
soldered boards, and much general clutter, I was 
particularly impressed with the Decision 1. In the 
entire unit, I've found only one jumper wire (on 
the back of the MUL T I/O board), indicating that 
the boards have been thoroughly tested and proven 
before being released to the market. I've been told 
that the systems were held off the market and 
shipment delayed for some months because there 
was a problem with one of the boards and the com­ 
pany didn't want to release units until the problem 
had been resolved. 

There is no clutter. Interfacing ribbon cables to 
the four MULT I/O board connectors route clean­ 
ly from the top of the card to rear-panel connect­ 
ors where the interface cables to the peripherals 
are attached-without interfering with other cir­ 
cuitry or boards. The boards themselves are works 
of art-clean design and clean soldering-ob- 

viously designed and manufactured with a good 
degree of pride. 

Throughout, I've found the Decision 1 a delight 
to own and operate. While I don't want to get car­ 
ried away singing its praises, it certainly deserves 
them. To illustrate, there are many seemingly mi­ 
nor provisions that make life a lot easier for the 
user. Among these are: 
• Software selection of the baud rates can be 
done independently for each of the three serial 
ports. The selection may be built into system 
or utility software like the CBIOS or a com­ 
munication program, or performed individu­ 
ally with a BAUD program provided. 

• Independently strappable signal assignments 
for all three serial ports are provided on the 
MUL T I/O board. Depending on the CBIOS 
and other system requirements, changes from 
"data set" to "data terminal" operation, mod­ 
em to non-modem communication, or for the 
individual RS-232C signal line assignments 
are easily implemented in the hardware. 

• A special disk-formatting program called 
(FORMTDJ.COM) allows a choice of densi­ 
ties and sector sizes and also verifies the sec­ 
tors of each formatted disk. On an 8/1 system, 
disks can be formatted for either single or 
double density and then for 256, 512, or 1024 
bytes per sector. 

• The disk controller automatically adjusts to 
single-sided, double-sided, single-density, 
double-density, and sector size parameters of 
the inserted disk on booting the system. And it 
does so without the operator having to input 
any disk parameters from the keyboard. This 
allows a single-sided single-density CP/M 

The Decision 1 is a thrill to use. It does everything I'd ever 
ask of a hard-working computer system, and has 

provisions for many more things than' ever expect to need. 
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Decision 1 continued 

distribution disk to be copied from Drive B to 
a double-sided, double-density disk in Drive 
A. It also allows writing single-density disks 
for distributing software in a standard format. 

• A special SINGLE.COM program allows us­ 
ers having only a single drive to copy CP 1M 
files from one disk to ano er. The program 
converts the one drive to a "logical" two-drive 
system and prompts for disk swaps as neces­ 
sary to accomplish copying that otherwise 
could not be done with PIP.CpM. 

Documentation 
All these features and many more are included in 
the system. However, like any other computer, pe­ 
ripheral, or software product, the Decision 1 does 
have some shortcomings that prospective users 
should recognize. The first and most easily recog­ 
nized is that the hardware documentation is not 
oriented to the end user. The system comes with 
Morrow Designs' own reprints of the CP 1M, BA­ 
SIC-80, and WordS tar manuals, plus a binder full 
of technical information on the system. 

The latter item is exactly that, a technical man­ 
ual, and it takes a technician to make much sense 
of it. It contains information that might be needed 
by a service technician, an advanced programmer, 
or a system designer integrating the unit into other 
OEM equipment. It does contain things like sys­ 
tem schematics that would be invaluable for ar­ 
ranging"third-party" service or for modifying the 
system. However, it doesn't tell the end user how 
to get the system up· and running. It briefly de­ 
scribes programs available on the system disk fur­ 
nished, but it describes a disk with a different set 
of programs from the one I received. 

The documentation does lack information about 
the switching power supply, linear power supply, 
and line filter. That could be a problem later, but I 
suppose the philosophy is that anyone needing 
such detailed information could obtain it from the 
original manufacturers of the power supplies. 
Getting the system operational 
The lack of effective user documentation gives rise 
to the most serious difficulty I've encountered­ 
getting the system operational the first time 
through. The first problem I hit was formatting 
diskettes and recording the CP 1M operating sys­ 
tem on them. Running the Morrow formatting 
program had me facing a menu for selecting disk 
type (8/1 obviously), single- or double-density 
(double looked good), the drive number, and then 
the bytes per sector. Coming from a single-format 
system and finding a choice of 256, 512, or 1024 
bytes per sector sent me scrambling to find some 
information in the manual-it wasn't there. My 
first evening with the machine, I spent six hours 
trying to get a copy of the CP 1M operating system 
onto a new disk formatted for 256 bytes per sec­ 
tor-unsuccessfully. I tried every combination of 

MOVCPM, SYSGEN, DDT, and SAVE, and any 
other operations I could imagine, all with no luck. 
I then spent another two hours trying the same 
with a 512-byte disk. Finally, I got around to try­ 
ing a 1024-byte disk, and it was the only format 
that worked. 

Four weeks later, I happened to find two sen­ 
tences in an on-disk information file I would never 
have read until after I had made a backup system 
disk. The statements explained that added fea­ 
tures and functions increased the size of the Mor­ 
row CP 1M system to exceed the capacity of the 
first two tracks of any disk formatted for other 
than 1024 bytes per sector. Therefore, CP/M can 
only be put on 1024-byte disks. Since that format 
is the most efficient data storage for the system 
(1.1 megabytes per disk), it's not particularly trou­ 
blesome unless there's some special reason for 
wanting to use another format. Even then, about 
the only thing you can't do with other sector sizes 
is put on the CP 1M operating system, so you can 
work with the others. I just wish the manual would 
have made a point of it and kept me from wasting 
hours. 

Still, I didn't anticipate all the ramifications of 
an "oversize" CP 1M. When I later tried to recom­ 
pile some Basic programs transferred over from 
my older system, the Microsoft version 5.24 BAS­ 
COM2 compiler and LINK-802 loader would run 
out of memory just a few seconds before complet­ 
ing the linking. The COM files from compilations 
done on the other machine could be run without 
difficulty; only the linking process was trouble­ 
some. As a result, I could not recompile and rei ink 
programs I had been using for years. 

With BASIC-80 and some other tools as a 
check of free memory, I found the Decision 1 was 
providing 3900 fewer memory bytes for program 
use than was myoid system. That doesn't sound 
like a big deal, but my programs use maximum 
available memory for large data arrays and can't 
be shortened easily, so the loss of 6% of usable 
memory space did prove a problem. Finally, I had 

Unlike many other systems limited to their initial configuration, the 
Decision 1 is designed to avoid early obsolescence. . 
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8048 IN-CIRCUIT 
EMULATOR 

-IEEE-696 (S-100), CPIM compatible 
- Emulates 8035, 8039, 8048, 8049, 
8748, 8040,8050, and 80C48 CMOS. 

- Hardware Breakpoints allow Real Time 
Emulation up to 11 MHz 

- Trace includes disassembled code 
- Display/Modify Program & Data Memory, 
Registers, 1/0 Ports & Flags 

- Scope trigger from breakpoint locations 
Emulator -comes on one S-1 00 board with a 3 ft. 
cable and buffer assy. that plugs into the user's 
uP socket. The board with all supporting 
software is $995. For 8048 MACRO Assembler 
add $150. 
A portable development system with CRT. two disc 
drives and emulator is $ 3200 (213) 4515382 

@O@IliJ{!D[lIj) @~@'ii'§[lIj)@ 
726 Santa Monica Blvd. 

SANTA MONICA, CA. 90401 

CIRCLE 112 ON READER SERVICE CARD 

MicroAngelo Graphics Board (MA-512) with 
Screenware Pak II. $795.00 
MicroAngelo Graphics Board (MA-520) with 
64K memory. $995.00 

GRAPH·PAK Fortran Plotting Software for 
MicroAngelo and pen-plotters. $270.00 
Complete systems available· call for prices. 

Laboratory Computer Systems. Inc. 
1::19 Main Street. (ambridge. MA 02142 
(617) 547-47::15 

. Trademark of SCION Corp 

CIRCLE 106 ON READER SERVICE CARD 

80 CHARACTER VIDEO BOARD-S·100 

All This on ONE BOARD: 
• Keyboard port with TYPE-AHEAD buffer 
• 8275 CRT controller with light pen port 
• Two 2716's~program & character rom's 
• Optional 2716 for CHARACTER GRAPHICS 
• All screen & keyboard ram 
• SIMULTANEOUS 110 or Memory mapped 
• Z-80 MPU - 2 or 4 Mhz system clock 
• Easy to adapt Software 
• Usesonly EASY· TO-GET parts 
• Use In any S-100 system 
• 696 Bus Compliance: D8 M16 18 T200 
• Build for less than $200 
.INow includes Crystal and Heat Sink. $9.85 value. 

Introducing The VDB-A 
Bare board with Documentation $49.50 

+ $2.50 s&h (III. res. add 6% tax) 
Add 3% for MC & Visa 

Simphwa'j PRODUCTS CO. 
P.O. Box 661, Hoffman Estates, IL 60195 

Dealer inquiries Invited 
312/359·7337 

CIRCLE 67 ON READER SERVICE CARD 

FREE BASIC 
Z-80 BOARD 
COMPUTER 

The MASTER CONTROLLER 
BOARD contains: 

-Z-80 Microprocessor 
72-Parallel 1/0 lines; three 8255s 

-Keyboard controller: 8279 
12K-EPROM: three sockets for 

2708,2716,2732 
2K-RAM: 2114s 
8-Sixteen bit counter timer 
channels: one 8253 and one 
AMD 9513 

2-Serial 1/0 ports; one Z-80 SIO 
Chip. One port is RS-232 
W/DB-25 

1-High speed arithmetic 
processor: AM D 9511 

A bus expansion connector is 
provided . 
All this on one board less than 

nine inches on a side 
Bare Controller Board with Doc. $49.95 
Free Controller Basic is a public domain 
Tiny Basic that can IN and OUT ports, 
PEAK and POKE RAM, CALL assembly 
language programs. and use either 
DECIMAL OR HEXIDECIMAL numbers. In a 
2716. Requires 2k RAM,SI0,8253 (baud gen.) 
With the BARE BOARD $14.95 Alone $19.95 
ret. monitor program allows a CRT or TTY 
to control the MASTER CONTROLLER 
BOARD. Requires 2k RAM.SI0.8253 (baud 
gen.), 4Mhz XTAL. Includes Complete 
Listing on a2732 $69.95 
Assembled TINY BASIC CONTROLLER 
BOARD has 2k RAM,SI0.8253 (baud gen.). 
8255. This arrangement gives 24 1/0 lines, 2 
spare counter timer channels. and a serial 
channel available after using one counter 
timer channel as a baud gen. and one serial 
channel to talk to a terminal or computer. 
Functions can be expanded by adding 
additional RAMIROM, 110 and processing 

chips. EXPANDABLE SPECIAL $299.99 

OEM & Dealer Inquiries Welcome 
USA & CANADA include $4.95 
postage & handling. We ship 

World Round. Please include 20% 
for shipping plus $5 handling 

we refund the excess. 

SPACE-TIME PRODUCTIONS 
2053 N. Sheffield 

Chicago, Illinois 60614 
(312) 327-0391 

CIRCLE 157 ON READER SERVICE CARD 

S100 
Div. of 696. Corp 

COMPUTERS: 
COMPUPRO B/16 Systems CALL 
COLUMBIA [LIKE IBM-PCl 
12BK RAM/2 Drives $2546.00 
EAGLE II w/ software 2339.00 
MICROOECISION w/2 Drives 
& B SW. Pkgs. 1185.00 
SD SYSTEMS 
DISK-LESS COMPUTER CALL 

BOARDS: 
ADV. DIGITAL 
Superquad & Slave CALL 
CALIF COMP SYSTEMS 
ZBO CPU 259.00 
COMPUPRO 64K 
STATIC RAM 374.00 
CROMEMCO DPU 
68000/Z80 839.00 
SCION'S Microangelo Graphics 
MA520 986.00 
SD SYSTEMS 3 BD SET 
w/1 yr _rranty: 
SBC 200 W/MONITOR PROM 
VERSAFLOPPY II w/CP/M 3.0 & BIOS 
256 K EXPANDORAM III 1295.00 
SEATTLE IBM-PC 64K 
RAM + w/ serial 359.00 
SSM [2 para/2 serial) I/O 4 232.00 
TARBELL DO FD Controller 396.00 

MONITORS/ TERM INALS: 
ADOS VIEWPOINT A3 
LIBERTY FREEDOM 100 
[emulates Tele. 9251 
TELEVIDEO 950 

PERIPHERALS - ETC. 
EPSON'S NEW FXBO 
CROMEMCO Z2X Box w/o 
ZPU BDS 
HARD DISK SUBSYSTEMS 
HAYES Smartmodem 1200 
INTEGRAND BOO DB/2F 
w/options 497.00 
MORROW Floppy Subsystems CALL 
OPEN SYSTEMS S/W 500.00 ea. 
PARA DYNAMICS 
201BR Mainframe 675.00 
**NEW PRONTD*~~ 1225.00 

TECMAR 5 MEG Cartridge for 
IBM-PC 1525.00 
VOTRAX Speech Synth. 275.00 
TANDON 100-2 DS/DD Drives 
for IBM-PC 245.00 

475.00 

535.00 
915.00 

CALL 

845.00 
CALL 

519.00 

OUME 8" Drives D.S'/DD 
Thinline 242 
Standard 842 

445.00 
445.00 

FULL DEALER SUPPORT 
VISIT OUR SHOWROOM 

Hr.. 9:00 A.M.-5:30 P.M. M-F 
Subject to Available Quantities 

Prices Quoted Include Cash Discounts 
Shipping & Insurance Extra 

5-100 
14425 NDrth 78th St •••• t, Suite B 

ScDtted.I., Arizol1ll 85280 
SALES 800-528-3138 

TECHNICAL 802-981-7870 
TELEX 185025 
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Decision 1 continued . . . 

to update the BASCOM/LINK-80 package to 
version 5.3 and use the "runtime" feature to arrive 
at a recompilation that would link the large files 
within the smaller memory. Ultimately that 
proved a real advantage because the runtime 
COM files are only half the size of the older COM 
files and allow much more efficient disk storage. 
Disk drive considerations 
The disk drives require some special consideration. 
I've stated that they can work with single-density 
disks or ones formatted as double density in 256-, 
512-, or 1024-byte sectors, recognizing and auto­ 
matically adjusting for the formatting of the disk 
in a drive at the time the system is cold or warm 
booted. They can read standard single-sided sin­ 
gle-density (SSSD) disks and copy those to dou­ 
ble-sided double-density (DSDD). They can even 
write data to an SSSD disk. However, in my sys­ 
tem there was no provision for formatting SSSD 
media, and the single-density function of the 
FORMTDJ.COM program turned out to be dou­ 
ble sided on double-sided drives. This meant that 
writing SSSD disks for distribution required hav­ 
ing single-sided drives or using disks preformatted 
on some other machine's drives. According to 
Morrow, the failure to format SSSD disks resulted 
from an outdated PROM on the disk controller. 
When I installed a replacement PROM, format­ 
ting SSSD disks could be done normally. 

I also had to grow accustomed to a delay be­ 
tween the completion of a disk operation and the 
time when I can remove the disk. It's a character­ 
istic of the controller, the drives, or both that 
there's a 7- to 10-second delay between the end of 
a disk operation and the "in use" light going off. 
During that time, the drive doors are locked. The 
first time it caught me, I had just received the CP / 
M prompt back on the screen after a PIP copy, 
reached over and pressed the drive release, and 
nothing happened. Panic! I first thought the drive 
door had jammed. It hadn't! It's a normal feature, 
keeping the user from possibly damaging a disk 
while the drive is in use. Yet after four years on a 
system without such protection, I still get caught 
trying to remove a disk before it's allowed. 

I've tested the Decision 1 with a variety of com­ 
mercial and custom software. As part of a series of 
book projects I've been preparing under contract 
to publishers, I've used 35 CP/M-based word pro­ 
cessors and related programs, about a dozen disk 
and general system maintenance programs, and 
numerous other packages. All but two commercial 
packages ran successfully, and both "failures" 
were disk diagnostic or recovery programs that in­ 
volved special disk handling. In both cases, I sus­ 
pected a flaw in the software instead of the com­ 
puter system-the programs didn't seem to read 
the disk-format information properly and subse­ 
quently malfunctioned when accessing the DSDD 
formats. 

One problem program is Advanced Micro 
Techniques' D'Patchv, a useful utility providing di­ 
rect disk alteration, direct file alteration, I/O ER­ 
ROR file recovery, erased file recovery, and sur­ 
face analysis. Only that last function fails. I like to 
do my own surface analysis or "certification" on 
every disk to minimize data losses. Even the sector 
verification function built into the Morrow for­ 
matting program doesn't satisfy me-I've had two 
bad sectors sneak past it and "trash" files on top­ 
of-the-line premium-grade disks. I had hoped 
DPatch would prove a useful certification check; 
however, running the surface analysis registers 
hundreds of sector errors on a perfectly good disk. 
In fact, the function has never run to completion, 
eventually detecting what it "thinks" is a bad di­ 
rectory track and aborting because there's no way 
to store the bad-sector information. 

The other program that fails is SuperSoft's 
Disk Doctor", a program designed to recover disk 
crashes or accidental file erasures. This one can't 
even be "installed" for the system. Any disk pa­ 
rameters fed into the installation routine generate 
errors at one point or another. I've talked to Super­ 
Soft personnel, and they indicated they've been 
having trouble with other DSDD systems, and 
their new magazine advertisements specifically 
state that the program is not designed for double­ 
sided disks. So once again, its a software problem 
rather than the fault of the Decision 1. I must 
point out, however, that I've experienced no prob­ 
lems with SuperSoft's Disk-Edit? or Diagnostics 
IP programs; both appear to operate properly with 
any disk format available on the system, and the 
Diagnostics II software gives me good assurance 
that the system is indeed functioning properly at 
all times. 

One final observation concerns uninterruptible 
or standby power supplies. Since residential power 
in my locale is subject to frequent interruptions 
and brownouts, I want to equip the system with a 
suitable unit that would allow time for an orderly 
shutdown. So far, I've not found a workable, af­ 
fordable unit. The ones I've tried either aren't 
powerful enough or generate an unusable output. 
The Decision 1 is rated at 5.0 amps (about 550W) 
according to the back-panel label, with my com­ 
plete system totalling 9.7 amps (about 1070W). 
Typical 200- or 400-watt (200VA or 400V A) sup­ 
plies aren't enough. Even a 600W unit would sup­ 
port only the computer and drives, leaving me 
"blind" and helpless with no keyboard or display. 
Ideally, I need a l200W (1.2KVA) or larger sup­ 
ply-an expensive proposition at best. 

The situation is complicated by needing a sine­ 
wave output from the uninterruptible or standby 
power supply. Several units on the market provide 
a square-wave output, but the ones I've tried have 
caused the internal regulated switching power sup­ 
ply of the Decision 1 to oscillate and "buzz" loud­ 
ly. A call to Morrow Designs' customer support 

There is no clutter ••. The boards themselves are works of 
art-clean design and clean soldering-obviously 

designed and manufactured with a good degree of pride. 
'-------- 
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has informed me that the system "probably" can't 
tolerate a square-wave input and that attempts to 
use such could prove destructive. However, that 
has not been confirmed by the system engineers, so 
I can only advise extreme caution in installing 
power backups. 

Even with these few difficulties, the Decision 1 
has been a thrill to use. It does everything I'd ever 
ask of a hard-working computer system and has 
provisions for many more things than I ever expect 
to need. I don't anticipate any situation where the 
system will be unable to accommodate my busi­ 
ness operations. 

In short, anyone in the market for an expand­ 
able, reliable, state-of-the-art computer system 
would be well advised to look at the Deci­ 
sion 1. Additional information and lists of local 
dealers are readily available from Morrow De­ 
signs, 600 McCormick St., San Leandro, CA 
94577; (415) 430-1970. 

Notes 
1. The Decision 1 is a trademark of Morrow De­ 

signs. 
BASIC-80, BASCOM, and LINK-80 are trad­ 

emarks of Microsoft. 
3. WordS tar is a registered trademark of Mi­ 

croPro International. 
4. Disk Jockey and Micronix Operating System 

are registered trademarks of Morrow Designs. 
5. UNIX is a registered trademark of Bell 

Laboratories. 
6. DPatch is a trademark of Advanced Micro 

Techniques. 
7. Disk Doctor, Disk-Edit, and Diagnostics II 

are trademarks of SuperSoft, Inc. f!J 

THE VERSATILE EPROM HANDLER 
.Reads programs 2704, 2708, 2758. 2508, 2516,2716(1supply) 
2532,2732, INTEL'S 2732A and Ihe 8755A (INTEL/NEC) . 

• Reads/erases/programs Hitachi 48016 EEPROM'S 
-No personality modules required. 
• All signa Is are S-1 00 com patible (can ada ptto most other buses 
·Porl mapping occupies NO memory space. 
• Bus clock rates exceeding 6mhz. 
·AII software is 8080/808S/Z80 compatible. 
• Software "user" friendly. 
• All software is fully CP/M® & CDOS.compatible. 

Board (A&T) with extensive documentation .. $199.00 
Disk software (8" or NORTHSTAR 5.25") $38.00 
EPROM-based software with source listing $55.00 
Expansion console, 24 pin $50.00 

coos I~ a registered uademorl\ of CROMENCO 
CP/M R I~ a registered rrcoernork of DIGITAL ["ESEARCH INC 
NOfl,1H5TAR,so registered nocemcn- of NORTHSTAR (OMPUrm INC 
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CIRCLE 15 ON READER SERVICE CARD 

BACK ISSUES OF 

Microsy_stems 
Add to your Microsystems collection today, while copies are 
still available. The more complete your library of back 
issues, the more authoritative and useful it will be to you. 
The earliest available issue is January/February 1980. 
Order any issues you wish, being sure to specify the month 
and year for each. If a particular issue is out of stock, your 
payment will be refunded promptly. 
Back issues of Microsystems are priced at $4.00 each, 
postpaid. Outside the U.S.A., $5.00 each. 
r----------~------~ 
I Microsystems I 
I Dept.NA9Q, 39 East Hanover Avenue, Morris Plains, NJ 07950 I 
I Please send volumes of Microsystems listed below: I 
I Month & Year Quantity Unit Price Tolal Price I 
I 
I 
I 
I 
I 
I PAYMENT ENCLOSED $ (NJ residents add I 5% sales tax.) 

I 
I Mr./Mrs./ Ms.----;::==-==;;c::-:-~------­ 

(please print full name) 

I Address ~ 

I City/State/Zip _ L _ 



BDOSERROR 
ON B:BAD SECTOR 

:tFAO*?:#'o~ 
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Before disk errors ruin your work again order BADLIM. 
• BADLIM assures the reliability of your CP/M 

computer. 
• You can use your disks 10 times longer without 

losing your data AND your time. 
• BADLI M checks 'rhor ouqhlv your disk marking all 

the blocks which have defective sectors. The 
operating system will know that those sectors 
should be skipped. 

• BADLI M is the only program that gives protection 
for soft and hard errors. 

• The first time BADLIM will list which files in your 
disk are on bad sectors, so you can take action to 
correct it. 

• But thereafter the bad areas in your disk will be 
automatically by-passed. 

• For CP/M 1.4 single density and for CP/M 2.xx of 
any format and density. It is a must for Winchester 
as the media cannot be replaced. 

BADLIM cost only $73. Wh"lever the reason you have 
to use a computer you need BADLI M. Con tact your 
dealer or call us today 
BLAT R&D Corp., 8016 188th. St SW, Edmonds 
WA 98020. Phone: [206J 771-1408 BADLIM 
DEALER INQUIRIES INVITED. 

CIRCLE 57 ON READER SERVICE CARD 

EXPAND YOUR CP/M OPERATING SYSTEM WITH 
SCP/80 

SCP 180 IS AN ENHANCEMENT 
OF THE CPIM 2.2 OPERATING SYSTEM 

BUILT IN FEATURES INCLUDE 
• WORKS WITH MOST ANY TERMINAL 
• EASY INSTALLATION 
• OVER 50 COMMANOS ANO AIDS 
• DISPLAYS CURRENT MEMORY MAP 
• HEX MATH CALCULATOR 
• OISPLAY MAP OF INPUT PORTS 
• MEMORY BLOCK MOVE 
• MEMORY BLOCK SEARCH ASCII 
• MEMORY TEST 
• MEMORY ENTER ASCII 
• MODIFY MEMORY 
• SAVE FILE OF ANY MEMORY BLOCK 
• PRINT ASCII FILES W /TITLE 
• OIR WIOROEREO UST W /PARAMETERS 
• CRT TEST PATTERN 
• CONVERT ABSOLUTE TO HEX FILE 
• CONVERT HEX TO ABSOLUTE FILE 
• USER COMMANDS MAY BE ADDED 
• NO TPA LOSS FOR APPUCATION USE 
• NO CBIOS CHANGES ARE REQUIRED 
• MOST COMMANDS CAN BE BATCHED 

• CP 1M FILE COMPATIBLE 
• BUILT IN CPIM "HELP" AIDS 
• OPTIONAL BELL WITH PROMPT 
• BUILT IN DIS-ASSEMBLER 
• LOG TERMINAL TO A FILE 
• PRINT NOTES ON PRINTER 
• MEMORY BLOCK COMPARE 
• MEMORY BLOCK SEARCH HEX 
• MEMORY Fill WITH CONSTANT 
• MEMORY ENTER HEX 
• DUMP DISK TO CRT HEX/ASCII 
• LOAD FILE ANY WHERE IN TPA 
• TYPE ASCII FILES 
• CONVERT ASCII/HEX ON CRT 
• PRINTER TEST PATTERN 
• ERASE CRT SCREEN 
• CHANGE DISK 
• AUTO COMMAND 
• PIP MENU 
• CLEAR TPA FEATURE 
• BATCH (SUBMtn OPERATION 

SCP 180 IS SUPPLIED ON 8" CP 1M DISK WITH MANUAL 
A.B, HUTCHISON ENGINEERING ALLOW 20 OAYS 
1354 SW 12th AVENUE PRICE ONLY $100.00 
POMPANO BEACH, FL 33D60 CP/M is 1M OF DIGITAL RESEARCH 

(305) 943-1530 

CIRCLE 47 ON READER SERVICE CARD 

Bring the flavor of Unix 
to your Z80 CP/M system 

with Unica 
"Unicum: a thing unique m its kind. especially an example 01 writ mg. 
Unica: the plural of unicum." 

The Unica: a umque collection of programs supporting many features of the 
Unix operating system never before available under CP M. The Unica are 
more than software tools: they are finely crafted instruments of surgical 
quality. Some of the Unica are: 

bc 
cat 
ep 
dm 
fid 
he 
In 
Is 
mv 
rm 
sc 
sfa 
sp 
sr 
srt 
tee 
tr 
wc 
wx 

binary file compare. display differences In hex 
catenate files (vertically) 
copy one or more files. even between users 
disk mapper. reports free blocks and directory space 
file identification by unique numbers (CRes) 
horizontal file catenation and column permutation 
create file links (multiple names for one file) 
intelligent directory lister. optional multi columns 
move (rename) files, even between users 
remove (delete) files. with optional verification 
source file compare, with resynchronization 
set, reset file attributes, optional verification 
spelling error corrector, with 80,000 word dictionary 
search multiple files for a pattern 
inmemory file sorter. optional duplicate line omission 
pipe fitting (copy input stream to multiple outputs) 
transliterate (translate character codes) 
word counter, counts characters, words, and lines 
word extractor. copies each word to d separate line 

Each Unicum understands several flags ("opTions" or "switches") which 
control program alternatives. No specialtshell" is needed; Unica commands 
are typed to the standard CP M command interpreter. The Unica package 
supports several Unix like facilities. such as filename user numbers: 

sc data.bas.Z data.bas.S 
(compares files belonging to user 2 and user 3): 
Wildcard patterns: 

rm -v *tmp* 
(types each filename containing the letters TMP and asks whether to delete 
the file); 
I/O redirection: 

Is a >proj.dir 
(writes a directory listing of all files to file "proj.dir"): 
Pipes: 

dm b: I sr free >Ist: 
(creates a map of disk B:, extracts those lines in the map which contain the 
word "free". and prints them on the listing device). 

The Unica are written in XM-80. a low level language which combines 
rigorously checked procedure definition and invocation with the versatility 
of 2S0 assembly language. XM·SO includes a language translator which turns 
XM·80 programs into source code for MACRO·SO. the industry standard 
assembler from Microsoft. It also includes a MACRO·SO object library with 
over forty"software components", subroutine packages which are called to 
perform services such as piping. wildcard matching. output formatting, and 
deviceindependent I 0 with buffers of any size from I to 64k byres 

The source code for each Unicum main program (but nor for the software 
component library) is provided. With the Unica and XM 80. you can 
customize each utility to your installation. and write your own applications 
quickly and efficiently. Programs which you write u~ingXM·80 components 
are not subject to any licensing fee. 

Extensive documentation includes tutorials, reference manuals, individual 
spec sheets for each component. and thorough descriptions of each 
Unicum. 

Update policy: each Unica owner IS informed when new Unica or 
components become available. At any time. and as often as you like. you can 
rei urn the distribution disk with a $10 handling fee and get the current 
versions of the Unica and XM-80, with documentation for all newor changed 
software. 

The Unica and XM-80 (which requires MACRO 80) are priced at $195. or 
$25 for the documentation. The Unica alone are supplied as '.COM 
executable files and are priced at $95 for the set. or $15 for the 
documentation. Software is distributed only on 8" floppy disks for 280 CP M 
version 2 systems. All orders must be paid in advance; no COD's or 
purchase orders. please. Quantity discounts are available. Shipment outside 
of the US or Canada costs an additional $20. Bank checks must be in US 
funds drawn on a US bank. 

Knowlogy 
POBox 283 A 

Wilsonville. Oregon 97070 

Visa, Mastercard customers call (503) 6393420 for nex: day shipment. 
CP M b ,I trodemar k of Dlg\l.ll Rvseorc ... h. Unicum <11lCl Unic., <lIT trodernorks of 
Kn()\.vl(l~)-r. Unix i-, d rr.idern.u-k of R~'II Telephone Llh~ XM rlO l~ d tr.uk-mark of 
Sl'!{:'nllfi( Fnll'rpri:-.p:-<. ZHO 1:-' ,I tredem.u-k of Ziloq Inc 



Hooking Made Easy 
An inexpensive 5-100 circuit card extractor 

by Kenneth M. Piggott 

I f you're the owner of an 5-100 system or any 
system with a circuit card cage and mother­ 
board arrangement, you have probably en­ 
countered difficulties when one of your sys­ 
tem's circuit cards had to be removed. Very 

few of the S-l 00 circuit cards have ejection ears to 
aid in their removal from the card cage. Unfortu­ 
nately, even fewer card cages have provisions for 
using the ejector ears. To complicate matters even 
further, the S-1 00 card cage is based on 3,/.,/I spac­ 
ing between circuit cards, resulting in a difficult 
time for fingers as they try to grasp the circuit 
cards. To remedy the situation, I devised a pair of 
simple card extractors. 

Each card extractor is made by bending an 18/1 
length of Va x Yl6 aluminum welding rod into a "T" 
with a hook (see Figure 1). I purchased a 36/1 alu­ 
minum welding rod at a hobby shop for 30¢. When 
constructing the card extractors, make a 900 bend 
at (A). Then slide an 8/1 piece of heat-shrink tub­ 
ing down the long portion and work it around the 

Kenneth M. Piggott, 16166 Chesterfield, East De­ 
troit, MI 48021 

hook. When the 
entire hook is 

covered, shrink 
the tubing. 

Then make a 
900 bend at 

(B) and a 1800 

bend at (C) 
and (D). To 

finish the card 
extractor, slide 
a 2/1 piece of 
heat-shrink 

over each half 
of the Tee-han­ 
dle and shrink 

the tubing. 
To use, sim­ 

ply slide a card extractor down the rear side of 
each end of the circuit card, hook under the circuit 
card and apply a gentle rocking, upward pull. The 
circuit card will slide out easily for user access. If 
the card extractors are to be used with cards other 
than the S-l 00 type, the 7 'h/l dimension should be 
adjusted for the particular cards used. I!I 
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Software Directory 
Program name: MultI/NET 
Hardware system: Z80, 8080, 
8085 
Minimum memory size: 32K 
Language: Assembly 
Description: MultI/NET is a 
logical extension to MultI/OS, 
UNI/OS, and I/OS. MultI/ 
NET broadens InfoSoft's line 
of functions from single-user 
through single-CPU multiuser 
to complete network containing 
any mix of single-user and mul­ 
tiuser CPUs. 

The basic structure of Mul­ 
tI/NET follows the ISO open 
system interconnect structure, 
with the interunit message 
structure allowing flexible pro­ 
tocols. Some features of the 
system architecture are: Net­ 
work nodes can be either single 
user with disk, single user with- 

. out disk, or multiuser with disk. 
Shared resources, such as disks 
and printers, operate as a serv­ 
er for the network nodes. Mul­ 
tiple servers and users can be 
set up at the same location us­ 
ing MultI/OS. 

Standard facilities include: 
Directory, subdirectory, remote 
task, password protection, in­ 
terunit file transfer, multiple 
printers (both local and re­ 
mote), file sharing, record/file 
lock, remote disk, directory as­ 
signing, and remote spooler 
control. 
When released: August 1982 
Price: $300; OEM prices avail­ 
able on request. 
Included with price: No. of sta­ 
tions (1-255) depends on hard­ 
ware configuration. 
Where to purchase it: 

InfoSoft Systems, Inc. 
80 Washington St. 
Norwalk, CT 06854 
(213) 866-8833 

CIRCLE #159 ON READER 
SERVICE CARD 

Program name: Tarbell Data­ 
base System 
Hardware system: CP/M, 
MP/M 
Minimum memory size: 48K 
Language: CBasic (source and 
.COM files provided). 
Description: The Tarbell Data­ 
base System consists of a series 
of programs that use a common 

file format for random and se­ 
quential files with optional in­ 
dex files. The main menu pro­ 
gram chains to other programs 
and to HELP files. Nineteen 
files may be open with no limit 
on record length or number of 
records. Field names may be 
any length. 

A QUERY language that 
may be used interactively or 
written in command files allows 
the user to define search area 
and scope or search, as well as 
conditions to be met. It in­ 
cludes a report writer that uses 
most of the QUERY com­ 
mands, a file copy program, 
sort, mail label, and personal­ 
ized letter programs. 
When released: December 1982 
Price: $100 plus $1.50 S&H; 
CA residents add tax. 
Included with price: Disk (8" 
SD or North Star SD/DD) 
and manual. 
Where to purchase it: 

Elliam Associates 
24000 Bessemer St. 
Woodland Hills, CA 91367 
(213) 348-4278 

CIRCLE #160 ON READER 
SERVICE CARD 

Program name: CPMGREP 
Hardware system: CP /M-80, 
CP/M-86, Cromemco 5", Su­ 
per Brain, 1MB-PC, Apple 
Language: Object code. 
Description: A pattern-match­ 
ing utility similar to the "grep" 
command of UNIX. Recog­ 
nizes patterns and can use reg­ 
ular expressions. Includes a 
free dictionary file. 
When released: 1980 
Price: $29.95 
Included with price: Disk 

Where to purchase it: 
AGS 
Box 366 
Englishtown, NJ 07726 

CIRCLE #161 ON READER 
SERVICE CARD 

Program name: HexPrintR 
Hardware system: CP/M with 
WordStar 2.26 or 3.0 
Minimum memory size: 48K 
Language: Assembly 
Description: HexPrintR is a 
modifier to WordStar which 
allows the user to send any 
codes at all (even 8-bit codes) 
to his printer. It does this by 
modifying the printer control 
code 'R. For example, "'RIB, 
OR" would send an Escape fol­ 
lowed by a null. HexPrintR is 
available in Osborne, Attacke, 
NEC, and IBM 3740 formats . 
When released: April 1982 
Price: $39 delivered. 
Included with price: Installation 
disk, 40-page manual, and 
demo files. 
Where to purchase it: 

CI Software & Computer 
Products 

1380 Garnet Ave., E149 
San Diego, CA 92109 
(619) 483-6384 

CIRCLE #162 ON READER 
SERVICE CARD 
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Program name: DES-Crypt 
Hardware system: CP /M-80, 
CP/M-86 
Minimum memory size: 36K 
or user memory 
Language: 8080 and 8086 as­ 
sembly 
Description: Des-Crypt is a 
software implementation of the 
NBS data encryption standard 
(DES) algorithm. DES-Crypt 
protects the privacy and integ­ 
rity of information contained 
in any file. It includes functions 
for encryption, decryption, ver­ 
ifying encryption, data authen­ 
tication, destroying plaintext, 
creating hex keys, comparing 
and listing files. DES-Crypt is 
menu-oriented with extensive 
error checking and on-line help. 
It accepts either hex or ASCII 
keys. Data authentication func­ 
tion is based on cryptographic 
checksums and can be used in­ 
dependently of encryption to 



Software Directory continued 

protect files against undetected 
accidental changes or deliber­ 
ate tampering. It encrypts/de­ 
crypts at 40-60KB/min. Con­ 
venience/safety features in­ 
clude: default file names, am­ 
biguous file names, automatic 
maintenance test, optional 
checksums on hex keys, redun­ 
dant key entry (with or without 
screen echo); first block of all 
ciphertext files automatically 
verified. 
When released: December 1982 
Price: $149 
Included with price: Disk, doc­ 
umentation, support 
Where to purchase it: 
Trigram Systems 
3 Bayard Rd. #66 
Pittsburgh, P A 15213 
(412) 682-2192 

CIRCLE #163 ON READER 
SERVICE CARD 

Program: BOBCAT 
Hardware system: CP jM Z80, 
8080 
Minimum memory: 48K 
Language: Object code 
Description: BOBCAT is a very 
user-friendly disk catalog pro­ 
gram that takes all the work 
out of keeping track of disk 
contents. It creates, adds, de­ 
letes, and updates catalog en­ 
tries. It provides four report 
formats sorted either alphabeti­ 
cally or numerically. It has 
three date format options of 
MMjDDjYY, DDjMMjYY 
or YY jMMjDD, and a select­ 
able reminder date for updat­ 
ing. The program automatically 
numbers disks and provides for 
disk titles in the catalog. BOB­ 
CAT is written in PLjl. 
When released: Sept. 1982 
Price: U.S. residents, $25 
USD; Canadian residents, $25 
CDN; other countries, $30 
USD; all postpaid. 
What is included with price: 8" 
standard CP/M SSSD disk and 
2l-page documentation. 
Where to purchase it: 

R & L Micro Consulting 
Services 
6 Lipstan Ave 
Nepean, Ontario 
Canada K2E 5Z3 
(613) 225-7904 

CIRCLE #164 ON READER 
SERVICE CARD 

International Software Directory 
A reference source giving ex­ 
tensive details of over 10,000 
packaged software products 
from major software houses 
throughout the world. Two vol­ 
umes are available: Vol. 1 for 
microcomputer software, Vol. 2 
for minicomputer software. 
Each is fully indexed for Com­ 
puter Model, Application (Sub­ 
ject), Operating System, Lan­ 
guage, Program Name, and 
Software House. The database 

is also accessible on-line inter­ 
nationally through the Lock­ 
heed Dialog Information Ser­ 
vice. An annual update sub­ 
scription service is available. 
Vol. 1,$59.95; Vol. 2, $69.95. 
Add $2.95 shipping in U.S.A. 
Where to purchase it: 
Imprint Software 
1520 South College Ave. 
Fort Collins, CO 80524 
(800) 525-4955; 

CIRCLE #165 ON READER 
SERVICE CARD m 

AWESOME POTENTIAL ... 
FOR THE DEMANDING CUSTOMER 
Columbia Data Products 'MPC' (IBM-PC clone) ... from $2595 

IBM "PC" - BUS MEMORY BOARDS 

512K RAM with parity .....................•.......•.•.......................... only $879 
256K RAM with dual RS232 & parallel 1/0 .....................•................... only $669 
256K RAM with parity (expands to 512K) ..........•.............•.•.........•..... only $549 
192K RAM with parity (non-expandable) .......•...............•.....•............. only $359 
64K RAM with parity (non-expandable) only $189 
Disk emulator and print spooler software w/purchase $39 

WE BEAT EVERYONE'S PC-BUS BOARD PRICES! 

AVL Ea_gle II, III, 1600 SERIES . . CALL! 

....... CALL! 

. ...•.•.•..................... Irom $2395 

Convergent Technologies/Burroughs B20 systems 

Corona PC Desk-Top & Portable Models ... 

Dynabyte 'Monarch' 6600 & 6900 systems ....•.•.•..••.............•.•.••............ from $9990 

MoMorrrroo:PLesslig~~~2iocrCo~;eSrmion,.'na·l· .........•.•.•.•.............•.•.•.•........ from $1195 
A ....•......•.•.•.••••.•.....•...•.•.•...•................. only$595 

Morrow 'Decision l' S 1 00 systems ..................• ..•.•..... .. •. •. •. • . . . . . . . .. CALL! 

Molecular 'Super 8' & 'Super 32' systems 

NEC HO-2 'Advanced Personal Computer' ...............•. . , .••.... 

.. from $6990 

.. from $3295 

Parallel Computer 'CPU' fau" tolerant 8-32 user 
UNIX systems with up to 2MB RAM and 400MB disk .......•.••.........•....••...•............... CALL! 

VECTOR 4/20 .. .. .. . . .. .. .. .. . .. .. . .. .. .. . .. .. .. .. . .. . . .... ..........•.•.•.•....•... .. .... CALL! 
VECTOR 4/30 (with 5MB rigid disk drive) ....•.. . . . . . .. .. .. .. .... . .. . •.•.•.•. .•.. . •.. . .. CALLI 

ADDS Viewpoint series terminals . ...••. .............•.... . . .. . . .. .• •. .••. . from $549 
IDS MicroPrism 480 printer . . . . . . . . .. .• . . . . . . . . . . .. •. • .•. . $599 
IDS Prism 132 with sprint & color options ..............•.•.•.•..............•..••................ $1799 
NECletterqualityprinters .. ......•..•.•.. .. ........•.•...........•.....•.... from$1799 
TEC (Hoh) Fl0-40 letter Quality printer .....••.........•.•.••.•.•.•.....•.•....•......•.......... $1499 
TEC (IOH) Fl0·55 letter Quality printer. .... ... ....•.•.•.•.•.•.. .. •.••................ $1699 
TeleVideo 970 terminals .................•• .................•.•..••.. . $1395 
UDS modems (all models) 10-15% savings ...•.•.•.•..•............•.•.•.••....... CALL! 
Visual 50 CRT terminals . .....•.•.•.•.•...•..•..•..•.•.•.• , CALL! 
Wyse Technology WY-loo CRT terminals . .. .. .. from $699 

Call for details other popular product lines 

INTERNATIONAL MICROCOMPUTER 
BROKERS 
607 NE Highway Ten 
Blaine, MN 55434 

(612) 786-5545 -or- 780-5361 
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New Products 
Portable computer 
ACCESS is a complete porta­ 
ble computer system with all 
the peripherals integrated into 
a single compact unit. Designed 
for business, education, profes­ 
sional and home use, ACCESS 
has the features, capabilities, 
and versatility to handle every 
application. 

ACCESS contains a high­ 
speed dot matrix printer, a di­ 
rect-connect modular telephone 
jack and acoustical coupler, a 
7/1 amber monitor, two high­ 
performance double-density 
5v./I disk drives, a low-profile 
detachable keyboard, 64K of 
user memory, a Z80Z central 
microprocessor, a comprehen­ 
sive software package, multiple 
I/O ports, a storage compart­ 
ment for 10 diskettes, and a 
leather carrying case. All are 
standard features. 

The ACCESS built-in print­ 
er delivers quality hard copy at 
a rate of 80 characters per sec­ 
ond. Users can print up to 132 
characters per line on standard 
8Y2/1 paper. In addition to the 
96 ASCII character set, there 
are graphic capabilities as well. 
A program included in the soft­ 
ware package allows various 
type styles to be printed. 

The internal modem, adjust­ 
able for 0-300 baud, gives the 
utmost in telecommunications 
capabilities and flexibility. 
There is a direct line modular 
telephone jack as well as an 

acoustical coupler. There are 
four operating modes: manual 
originate, manual answer, auto­ 
matic dialing, and directory 
support. The 7/1 amber screen 
displays 80 characters per line 
on 24 lines. An extra 25th line 
has been included as a status 
line. Data and time information 
are available on the status line. 
The screen has several user-se­ 
lectable attributes: inverse, 
blink blank, underline, double 
underline, half intensity and 
normal intensity. 

ACCESS has one parallel 
port that is Centronics compat­ 
ible or bidirectional, one fully 
implemented IEEE 488 port, 
and two RS-232C serial ports 
with software-selectable buad 
rates up to 9600. 

The two 5v./I single-sided 
double-density disk drives pro­ 
vide 184KB of data storage per 
disk. Offered as an option are 
dou ble-sided dou ble-densi ty 
disk drives for a total of 736KB 
of disk storage. ACCESS also 
supports two external 8/1 disk 
drives. 

Included in ACCESS' soft­ 
ware package are CP/M 2.2., 
Perfect Writer, Speller, Filer, 
and Calc. Fancy Font by Soft­ 
craft provides various type style 
selections. MBasic from Micro­ 
soft, CB-80 from Digital Re­ 
search, and a communications 
package are also included. 

Price: $2495. 
Access Matrix Corporation, 

2159 Bering Drive, San Jose, 
CA 95131; (408) 263-3660. 
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system consists of an S-100 
controller card, a manual con­ 
trol panel, and CP/M driver 
software. Of the many options 
available to the system designer 
for controlling digital motors, 
the MCI00 is the only one de­ 
signed specifically for S-100 
computers. This fact allows re­ 
duction of the total system cost 
because the motor control func­ 
tion is integrated within the 
computer chassis and does not 
require a separate stand-alone 
unit. 

The MCI00 will directly 
drive two moderate-power four­ 
phase motors. The universal 
translator interface allows high­ 
er power motors to be con­ 
trolled by the system. Other 

5-100 stepper 
controller 
The MCI00 motor controller 

significant features of the sys­ 
tem include motor ramping, au­ 
tomatic limit sensing, and in­ 
ternal or external step pulse 
count functions. 

The controller is a 5/1 X 10/1 
card and is fully compliant 
with the IEEE-696 standard 
for interfact to the S-100 bus. 
The manual control panel 
measures 6/1 X 4/1 and gives 
the user control of motor step 
and variable jog rates in either 
direction. 

The CP/M-compatible soft­ 
ware package for the MCI00 
allows complete control of all 
system features with a simple 
software interface which may 
be accessed from Basic, For­ 
tran, or assembly language pro­ 
grams. 

Prices: controller (A&T), 
$350; manual control panel 
(optional), $135; CP/M driver 
software, $35; MCI03 (combi­ 
nation of above), $449. 

Snow Micro Systems, Inc., 
P.O. Box 2201, Fairfax, VA 
22033; (703) 378-7257. 
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BATTERY BACKUP 32K 
CMOS RAMI EPROM 

S-100 MEMORY BOARD 
8 or 16 BIT DATA PATH 
$199 KIT, $279 A&T 

* 6MHZ * bank select 
* phantom option * activity indicator 
'" IEEE 696 ( S-lOO ) compatible 
" extended addressing switch selectable 
* all address and data lines are buffered 
* window selection at 2K boundary 
* EPROM can be mixed with RJ\I'I 

Yang Electronic Systems. Inc. 
307 Compton Avenue, Laurel, MD 20707 

(30l) 776 -0076 
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WORD PROCESSING - PLUS 
SPELLBINDER 

A Word Processor for CP/M and MS-DOS Systems, 
with built-in mail list, sorts by zips, alpha and cues, 
forms generator, column addition and more. 

LIST PLAN·A PLAN·B PLAN·C 
$495 $356 $321 $285 

Other CP/M, MS· DOS and Apple software available 
with same terms. Write or call for full spec sheets or 
further information. 

PLANS: 
A· Phone support, exchange privilege, 90 days 
B· Phone support, exchange privilege, 30 days 
C . Support limited to supplied documentation, no 

exchange except for bad disk replacement. 

Additional support available at $20/hour. 

TERMS: 
Prices include cash discount. Add 4% for charge or 
COD orders. Add $5 shipping and handling_ 

(205) 883-8113 
Hunstville, 
AL 35801 

Suite 14-03 
3322 Mem. 
Pkwy., SW_ 
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PRO TALKER 
High Quality Voice Digitizer/Synthesizer 

At A Great Price! 

.CflsP,clear ~Olce r eprcductron . e veo mUSIC, sound eflects 

.S100 c cmpsnere board WIth Jacks for rrnc ropbone Speaker 

.Unllmlted vocatll.llary" record and stcr e any wcrds 0' messa<;Jes 

.SWI)cn selectable data r ate s 15,2,225.3,4k bytes/second 

.Comptete manual WItI'! sOltware sou.ce code IIstln<;JS 

ONLY $149.50 
PRO TALKER n.ce et PT"St 

Manual only Icre mr on tns t order) $1150 

addanyappl,cabtesaleStax. add350sh,p/handtlngonPT"Slorders 
send cne c x or money Older to 

ZENCOM, INC. 
2685 Homestead Road 
Santa Cla'a.CA 95050 

lor VISA Or Me orders, or lor more InformatIon. call 

{40S)244"S552 

Another ZENCOM Firstl 
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MIDWEST MICRO 
WAREHOUSE 

3437 Holmes. Kansas City, MO 64109. Phone (816) 753-1304 

LIST MMW LIST MMW 

IEE-696 S-IOO (PURE!) SYSTEMS: 8" MS-DOS SOFTWARE: 
I MS-DOS 1_2X IO_ASM FOR COMPUPRO COMPUPRO SYSTEM A 5495_ 4295 DISK I & SCP CARDS (MMW/COMPUVIEW 

COMPUPRO SYSTEM B 7995_ 4995 PRODUCTS) 150_ 135_ 
COMPUPRO SYSTEM C 8995_ 7195 ASCOM (DMA-THE ULTIMATE MODEM 
SEATTlE GAZEllE 5995. 4395. PROGRAM) 195_ 160_ 

ASHTON-TATE DBASE 11-86 700. 420_ 

PRINTERS: 
MICROSOFT MULTIPLAN 500_ 345_ 
MICROSOFT BASCOM 86 400_ 270. 

DIA8LO 620 1595_ 1175_ MICROSOFT FORTRAN77 400. 270_ 
NEC 3510, 3515 1995_ 1385_ MICROSOFT PASCAL 400_ 270_ 
OKIDATA 83-A 995. 70Z EM-86 (LIFEBOAT) 75_ 70_ 

OKIDATA 84-A 1395_ 995_ SUPERCALC 86 (RUNS 
W/EMUlATOR-86!!!) 295_ 165_ 

SORCIM SUPERWRITER (8ETTER 
TERMINALS: THAN WORD*!) 395_ 24Z 
HAZElTINE ESPRIT I 595_ 489. COMPUVIEW VEDIT-86 195_ 175_ 

TVI925 995. 725_ PERFECT WRITER (PERFECT SOFTWARE) 395_ 280_ 
WATFIV FORTRAN '66 (SUPERSOFT) 425_ 325_ TVI 950 1195_ 925_ 

VISUAL 200 1295_ 975. 5-100 EQUIPMENT: 

VISUAL 300 1195. 975_ COMPUPRO 256-K (STATIC) MDRIVE) 1595_ 1445_ 

VISUAL 50 745_ 675_ 
PARA DYNAMICS PRONTO 1595_ 1355_ 
HAYES SMARTMODEM (1200 BAUD) 695_ 549. 
TEl DFD-O (DEMO) 595_ 445_ 
COMPUPRO APPROVED 20 MB HD 

SUBSYSTEM 3695_ 3295_ 

TAPE DRIVES, SEATTlE & COMPUPRO CARDS, NORTH STAR ADVANTAGE, MS-DOS 
FOR COMPUPRO 8/16 SYSTEMS, ETC. IT'S HERE! CALL!!! 

TERMS: COD CERTIFIED CHECK OR CORPORATE PURCHASE ORDER W/BANK REFERENCE 
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New Products continued ... 

Compact 5-100 
computer 
California Computer Systems, 
Inc., has announced the Slim­ 
line 3000, an 8-bit general-pur­ 
pose microcomputer with 16-bit 
upgrade capability. Contained 
in a single 19" cabinet, it can 
be desktop or rack-mounted. 

The Slimline 3000 includes 

S-100 bus compatibility, Z80 
CPU, high-density 5v." Win­ 
chester disk, dual floppy disk 
capability, expansion to 1024 K 
RAM, 27 MB hard disk, and 
20MB streaming tape cartridge 
drive. It comes with CP 1M; 
Oasis and MP 1M are available 
for multiuser support and may 
be upgraded for 8 users. 

Price: 16 configurations 
available: $4,295-$10,995. 

California Computer Sys­ 
tems, Inc., 250 Caribbean Dr., 
Sunnyvale, CA 94086; (408) 
734-5811. 
CIRCLE #168 ON READER 
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05BAUD 
The OSBAUD baud rate gen­ 
erator allows the Osborne 1 
user the versatility of baud 
rates from 50 to 19,200 (1200 
baud is the maximum available 
from the standard Osborne 1). 
The 16 different baud rates are 
switch-selectable via a dip­ 
switch accessible through the 
front panel of the Osborne 1. 

OSBAUD is a small auxilia­ 
ry circuit board attached via 
four terminals that solder di­ 
rectly to four corresponding 
points on the main circuit 
board of the Osborne 1 com­ 
puter. One circuit trace must 

Binary Protocols: CLINK, XMODEM (with opt. CRC 
and BATCH), HAYES terminal program, IBMPC (text 
files only) 
Macro Strings: 10 of up to 64 characters, fully interac­ 
tive, able to tie into function keys, supports fully auto 
logon 
Command Style: Menu OR Command 
Parameter Control: Full control on ALL hardware im­ 
plementations (over 20 systems) 
Text File Upload Features: XON/XOFF support, 
programmable turnaround character, programmable 
intercharacter delay 
Text File Download Features: Programmable flow 
control characters 
System Commands: Disk directory, display remaining 
disk space, display size of any file(s), type file to con­ 
sole, list file to printer, erase file(s) with opt. query, 
rename file, login new diskette for read/write, set file 
attributes, set user number 
Utilities: Text file compression/expansion, TRSDOS to 
CP/M text file conversion, Line Numbered Text Editor, 
MFT for single drive systems 
Installation: Simple to use INSTALL program 

Binary Protocols: CLINK 

Macro Strings: 4 of up to 40 characters 

Command Style: Command only 
Parameter Control: (baud rate, parity, data bits, etc.) Only 
on 3 implementations (Hayes SIOO/PMMI SIOO/ IBMPC) 
Text File Upload Features: None 

Text File Download Features: None 

System Commands: Disk directory 

Utilities: None 

Installation: Requires DDT 

Price: $150.00 Price: $19().()() 

A product of 

mYCROFT 
Laf35INc 

Post Office Box 6045 
Tallahassee, FL 32301 
Telephone (904) 385-2708 

Dealer and distributor inquiries welcome. 
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~ illJrrgIDXaxm 
to Progress. 

Move up to the speed and power of a true 
16 bit Key Micro System 5-100 Computer. 
Unlock the door to your future now with a 
Key Micro System. 

KEY 
SYSTEM 16 

KEY 
SYSTEM 16H10 

The same as KEY System 16 
but includes one 8" DD DS 
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Assembled and unit tested 
using CompuPro boards 

• CPU 8086 (10 Mhz) 
• 128k memory (16 bit wide) 
.3 serial 2 parallel 1/0 ports 
• DMA Floppy Controller 
.2 DD DS 8" Floppy Drives 

in enclosure with power 
supply and cables 

• 20 slot S-100 Enclosure 
·CP/M86 

.... $519500 

8~KE,Yi--- 

Floppy and one 10 Mb 8" 
Hard Disk instead of two 
Floppies. 

$759500 
• 

We Specialize in 
Single and Multi-user Systems 
Based on CompuPro 5-100 Products 

G Your Authorized 
ompuPro 

SYSTEMS CENTER 
MICRO SYSTEMS, INC. 

1606 Nooseneck Rd., Coventry, RI 02816 • 401/828-7270 
822 Boylston St., Suite 201, Chestnut Hill, MA • 617/738-7305 
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Professionals 
Prefer Q/C. 

For only $95, O/C is a professional, fully-supported C com­ 
piler for CP/M. O/C supports a large subset of C, and is upward 
compatible with the UNIX Version? C compiler from Bell Labs. 
The Q/C library includes over 50 input/output and other support 
functions, all written in C. 

When you buy O/C, you get a working compiler that gener­ 
ates assembly language. You also receive the complete source 
code for the O/C compiler and the function library. The O/C 
compiler is written in C, with a few functions hand-coded in 
assembler to enhance performance. Most compiler options 
can be customized to suit your taste by using the configuration 
program we supply. 

What really sets O/C off from the competition is our 138-page 
User's Manual. The tone of the manual is informal and per­ 
sonal. Jim Colvin (the author of O/C) tells you how to use the 
compiler, and clearly describes each library function. There's 
even a chapter that explains in detail the "internals" of a/c. 

O/C is a fully-supported professional product. We continue to 
develop and enhance O/C, and provide updates at a nominal 
cost. Write or call for details of QJC Version 2.0. 

5266 Hollister 
Suite 224 
Santa Barbara, CA 93111 
(805) 683-1585 

THECODE 
WORKS 

CPIM is a trademark of Digital Research. 
UNIX is a trademark of Bell Laboratories. 
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S-100 COLOR GRAPHICS! 

• Display consists of backdrop and pattern planes plus 32 sprite planes; each pixel in a plane 
can be colored or transparent to reveal the underlying plane(s); 16 colors (includmg transparent) 
are available. 

It Four display modes: 
1) TEXT - twenty-four 40·character rows in two colors. 2) MULTICOLOR - 64H x 48V 
pixels; each pixel can be one of 16 colors. 3)GRAPHICS 1-256H x 192V pixels; each 
8 x 8 group of pixels can contain two different colors; all 16 colors can be on screen 
simultaneously. 4)GRAPHICS 11-256H x 192V pixels; each horizontal group of 8 pixels 
can contain two different colors; all16 colors can be on screen simultaneously. 

• Composite video output connects directly to color monitor or RF modulator. 
• On-board 16K RAM occupies no system memory space; board uses only two I/O ports. 
• Uses powerful Texas Instruments TMS9918A Video Display Processor; DIP switch selection 

of 0·4 wait states, 110 port numbers and vertical retrace mterrupt options. 
• Comprehensive documentation includes user's manual with listings of demonstration software 

and TI's manual for the TMS9918A video display processor. 
SPECIAL 

INTRODUCTORY PRICE! 

$249.95 
MlcroDllnamlcs 

Corporation 
P.O. Box 17577 2233 Cornwall S1. (assembled & tested) 

Memphis, TN 38117 Germantown, TN 38138 rr~p~~~~~ i~~U;~0~i~6~g a~d t;;~8n~:i~i~i 
(901) 755-0619 U.S. add $15.00 TN residents add 6% sales tax. 

DEALER AND OEM INQUIRIES INVITED VISA and MASTERCARD welcome. 
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New Products continued 

the 68000 microprocessor, des­ 
ignated CPU 68K, that ac­ 
cesses a full 16MB of nonseg­ 
mented memory available on 
the IEEE 696-S-100 bus. The 
CPU 68K handles both 8- and 
16-bit memory and permits 
mixing of both types in the 
same system. The board can 
change from full speed to half­ 
speed operation with a simple 
jumper change. 

It includes a socket for the 
68451 Memory Management 
Unit, and sockets for up to 
16KB of EPROM (8K x 16), 
and accept 2716, 2732, or 
2764-type EPROMS. There is 
a provision for power-on jump 
using EPROMs. 

be cut to disable the standard 
Osborne I baud rate generator. 
The installer has the option of 
making a small opening in the 
front panel of the Osborne 1 if 
repeated access to the dip­ 
switches is desired, or replacing 
the front panel unaltered. Time 
required for installation is ap- 

proximately 30 minutes. 
Price: $59.95; includes in­ 

stallation instructions and 1- 
year warrantee. 

Advent Products, Inc., 965 
N. Main St., Orange, CA 
92667; (714) 997-0800. 
CIRCLE #169 ON READER 
SERVICE CARD 

68000 $-100 CPU 
board 
CompuPro has introduced a 
10MHz CPU board based on 

UNLIMITED 
VOCABULARY 
SPEECH 
SYNTHESIS * 

SENDS & 
RECEIVES 
ALL 16 
TOUCH· TONES 

COMMUNICATIONS (703) 379·9660 
(l'oIomac Micro-Magic, Inc.) <Ii 

5201 leesburg Pike, Suite 604 Falls Chllrcll, VA 22041 

DOII'T LET LACK OF A TERMINAL TIE YOU DOWN! 
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An on-board wait state gen­ 
erator accommodates all types 
of machine operations, and as 
many as five waits can be ad­ 
ded to any cycle. 

An on-board interrupt struc­ 
ture works with either the in­ 
ternal vector-generation circuit­ 
ry or an external source. 

Fully compatible with Com­ 
puPro's entire IEEE-696 IS-l 00 
bus product line; CPU 68K is 
capable of sharing the bus with 
CompuPro slave processors in 
order to run 8-bit or 16-bit 

• Uses popular 1K or 8K b~, wide rams lor €lpansion to 14K or 56K b~es. 
• AutOOlalic adjusbnent for ram size. 
• Diagnostics CIId status indicalOfs supported. 
• Parallel inlenace (Cenlronics and epson compatible). 
• Clear. copy and pause sw~ches supported. 
o Only) non riIIl IC's ""u,ed, 
o Small 6"16" 'ze. 

~~ ...........,. 
~ 

P.o. BOX 345 E3 IVILFORD. OHIO 45150 
[5131831-1561 

Ohio Residents Add 5,5%. Add $3,00 For C.QD. Orders 
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the friendliest cat around 

BOBCAT 
only $25.00 

'he MASTER DISK CATALOG program lor (PIM File names 

• creates, adds. updates, and deletes a filename catalog 
• provides lour report formals and three search routines 
• numbers disks and provides titling In catalog 
• pnnts disk contents lor disk jacket 
• 24 (22 OSBORNE) page MICROGUIDE' documentation 
• 8" CP/M SSSD 
• OSBORNE for Single or double oensrty 
• 94K (78K OSBORNE) 01 really friendly compiled PUI 

REQUIREMENTS CP/M 1.4 and up 
- 56K and up memory 
- two or more drives 

U,S, residents. $25.00 U.S 
Canadian residents S25.00 Con [Ont res.oems add $1 75 osu 
Other countries. $30.00 U.S 

all pes! paid 

~I ~ NAME.NUM8ER.EXPOATE 1'WIrJ.... IMe FOUR EXTRA OIGITS) 
Bank dralts, ceft checks, money orders. no personal checks please 

R&L Micro Consulting Services 
6 Lipstan Ave. •••• 
Nepean. Ont. IIIiIiI 
K2E SZl (6Il) 22S-7904 'H'HO"'O"HEOOBW 

-MICROGUIOE IS allmlot R & L Mcrc Ccnsun.Svs. CP/M rs atm otDlgllal ' 
Research OSBORNE IS a lrn at Osborne Computer Corp 
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C SCREEN EDITOR 
CSE: A full-screen text editor written in C 
• Powerful command set includes cursor control, 

find/replace, block move, file inclusion, and nested 
macro commands 

• Installation program allows easy customization for most 
popular terminals 

• Available for CP/M-B61, MP/M-B61, CP/M 2_2'. 
MS-DOS2, and IBM PCl 

• Requires 64K CP/M-56 or equivalent MP/M-86; 56K 
CP/M 2.2; 64K MS-DOS; 64K IBM PC 

• Includes object code, C source code, and manual 
• Available in 8" 5550 format for CP/M-86, MP/M-66, 
CP/M 2.2, MS-DOS 

• $60.00, induding UPS; additional versions $20.00 each 

8080 SIMULATOR 
SIM80: An 8080 simulator for the 8086/8088 
• Run CP/M object code (.COM files) on any CP/M-66 
or MP/M-86 system: ASM, DDT, dBase II', C/80, 
MBASIC, etc. 

• Retain applications software when upgrading from 
CP/M to CP/M-86 

• Develop and debug CP/M software on CP/M-86 
• 8K overhead, TPA can be 61K 
• 113 to 1110 as fast as a 5 Mhz 8085 (not recommended 

for highly interactive programs such as WordstarS, or for 
very large, slow interpreted BASIC programs) 

• Includes object code, ASM-86 source code, and manual 
• Available in 8" SSSD format for CP/M-86, MP/M-86 
• $50.00, including UPS 

Both CSE and SIM80 for $90.00 

M(/\/tO Northwest 
Mic~osystem 
DeSign 

P.O. Box 10853 • Eugene, OR 97401 • (503) 689-7010 
'trn, Digital Research: 11m, Microsoft; lIm. IBM; -tm. Ashton-Tate: 

~tm, Micropro 
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CP/M®~IBM 
CP/M~DEC 

Compatibility with 

Exchange data files with most IBM and 
DEC equipment through REFORMATTER disk 
utilities. With REFORMAT-TER, you can read 
and write IBM 3740 and DEC RT-II formatted 
diskettes on your CP/M s-ystem. Programs fea­ 
ture bi-directional data transfer and fuU direc­ 
tory manipulation. ASCII/EBCDIC conversion 
provided with CP/M-IBM. 

Each program $249.00 from stock. Specify 
CP/M-IBM or CP/M-DEC when ordering. 

Program Data Sheets and Application 
Guide available from MicroTech Exports, Inc., 
467 Hamilton Ave., Suite 2, Palo Alto, CA 
94301 0 Tel: 415/324-9114 0 TWX: 910- 
370-7457 MUH-ALTOS 0 Dealer & OEM 
discounts available. Z. 
CP/M® is a registered trademark of Digital Research. 
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NORTH 
STAR 

USERS 
UNITE! 

* Get the information you need from the user's 
point 01 view 

* Over 150 pages of members newsletter articles 
last year 

* nos and cp/m disk library for members 

* Solve problems 

* Gel assistance 
Membership dues $20 

International North Star Users Association 
P_O_ Box 2789 M. Fairfield, CA 94533 
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EPROM PROGRAMMING SYSTEM RUNS UNDER CP/M 

~OMMA!!D l!UMMAR:t 
-PROGRAM EPROM(S) FROM OISK FILE -flEAD EPROM INTO RAM 
-PROGRAM EPROM FROM RAM -DISPLAY/MODIFY RAM 
-READ DISK FILE INTO RAM -VERIFY EPROM IS ERASED 
-COMPARE EPROM W/RAM -COPY EPROM 

~ 
-STAND ALONE SINGLE BOARD (6X7.5) PROGRAMS 2708,2758. 
2716,2732, 2732A AND 2764 EPROMS. 
-NO PERSONALITY MODULES OR DIP SWITCHES TO CHANGE - 
100% ELECTRONIC SWITCHING OF EPROM TYPES. 
-INTERFACES THROUGH ONE 8 BIT INPUT PORT AND ONE 8 BIT 
OUTPUT PORT. 16 WItES - NO SPECIAL HANDSHAKE LINES. 
-ALL SOFTWARE IS PROVIDED - YOU WRITE NOTHING! 
-SIMPLE CONFIGURATION TO YOUR COMPUTER USING DDT. 
-DESIGNED WITH LOW COST EASY TO GET PARTS. 
-OPERATES WITH ANY COMPUTER THAT RUNS CP/M 
AND HAS A PARALLEL PORT. 
-COMPLETE ON BOARD SUPPLY - NO BACKPLANE CONNECTIONS. 
-SUPPLIED WITH 25 PAGE USER/ASSEMBLY MANUAL. 

Now you can afford to build a' professional EPROM programmer. 

BARE P,C. BOARD WITH COMPLETE DOCUMENTATION 
AND SOFTWARE ON AN 8" SINGLE DENSITY DISKETTE-$7S.00 

TO ORDER SEND CHECK,MONEY ORDER OR CALL 

WRITE OR CALL FOR MORE INFO ". I 5131752-7218 

Add $3.00 '0' C.O.O_ I VISA OR M.CJ + AndraTech 
01'1£0 re. add 5.5'\ tax ACCEPTED 1235 VILLAGE GLEN 

* CP/M I. a trademark 01 Digital Re •• arch I BATAVIA, OHIO 45103 
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Graphic s software from 
quadric systems 
mp1 (mesh·plot) is a versatile surface 
plotting package for Anadex 9000/9500 
series printers. 
mp1 includes an easy-to-use data editor, 
plot generator, plot dump utility, and 
printer control utility. 
mp1 requires CP/M«» and is available 
only in 8 inch ss -sd format. 

$5995 postpaid within U.S. 
$5.00 extra outside U.S. 

quadric systems 
p.o, box 1547 eugene, oregon 

())tm, Oi_gital Research, Inc. 
97440 
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CP/M & MP/M 

COMMUNICA TlONS 
It's love at first byte with LOGON, 
full-feature communications software 
that's really simple to use. 

With LOGON, you can dial the call 
yourself, or you can store in a file 
everything you need to know about 
systems with which you communicate. 
Your computer will dial for you and set 
the baud rate and other parameters. It 
can enter your lD and password for 
timesharing systems, and it can even 
execute commands on the remote 
system. You can override the standard 
parameters when you sign on, or 
change them in mid-session. 

For CP/M'" or MP/M@ systems using 
PMMI's MM-103 Modem Board, LOGON 
offers unparalleled convenience and. 
reliability. Under MP/M, LOGON can be 
interrupt driven, so that you don't lose 
data when another program is executed. 

Fully documented, only $69.95. 
UTILITIES 

Pamper your processor with our 
CPIM or MPIM utilities disk. 

Use UTILITY to execute standard 
CP/M and MP/M utilities from a menu, 
and DCAT to keep track of the files on all 
your floppy disks. Use IDS to send con­ 
trol codes to your IDS printer, and SETPF 
to program your TeleVideo@ 950's func­ 
tion keys. SETPF can also put your per­ 
sonal logo on the screen, and it comes 
ready to use with worostar= functions. 

You get ZAP, a file-level dump and 
modification utility that works with MP/M 
too; FILES, which places a group of 
filenames into a SUB file, with submit file 
tokens if you wish; and USERLlB, a 
group of handy assembler routines. 

Our CP/M disk brings you background 
printing with SPOOL, a print despooler, 
and ERAO, which asks you to confirm 
which files should be erased. 

Our MP/M disk includes TODSET, to 
set the time and date at. startup, and 
MSG, a terminal-to-terminal message 
program. Whatever your logged disk and 
user number, AUTO lets you execute a 
program which can be on a different disk 
and user number, and then returns you to 
your starting position. You also get per­ 
formance enhancements for WordStar, 
VEDIT™. and SuperCalc@. 

There's much, much more on our 
utilities disks. Specify CPIM or MPIM. 
Either disk is an exceptional value at 
only $29.95. 

ODD 
Redford Microcomputer Services 

9535 Woodbine 
Redford, Mich. 48239 

(313) 537-0109 
Check. VISA. or MasterCard. 

CP/M and MP/M are regislered trademarks of Digital 
Research, WordStar of MicroPro International, Super­ 
Calc 01 SORCIM. TeleVideo of TeleVideo systems. 
VEDIT is a trademark of CompuView Products. 
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New Products continued 

AC power from controlled ap­ 
paratus. A 4-min time delay, 
followed by automatic self-re­ 
set, helps avoid wide voltage 
fluctuations associated with 
power line malfunctions. An 
optional line voltage monitor is 
available. 

Intended for installations 
operating unattended for long 
periods, the self-reset power in­ 
terrupter provides safety and 
protection for equipment and 
personnel. 

software programs. CompuPro's 
software support includes CP I 
M-68K and an advanced 
FORTH operating system (the 
latter includes a complete mac­ 
roassembler and a full set of 
utilities that allows users to 
read and write CP 1M files). 
Users can also employ existing 
CP IM-80 or CP IM-86 files to 
create programming tools. 

Price: CPU 68K, $695 
(8MHz); $850 (10MHz CSC). 
Optional FORTH OS: $200. 

CompuPro, Oakland Air- 

port, CA 94614; (415) 562- 
0638. 
CIRCLE #170 ON READER 
SERVICE CARD 

Self-reset power line 
interrupter 
Electronic Specialists, Inc., ex­ 
pands their AC power line in­ 
terrupter series to include auto­ 
matic reset models. Should AC 
line voltage be disrupted or ex­ 
ceed preset safety limits, the 
power interrupter disconnects 

CO-POWER-88: THE EXTRAORDINARY 8088 
COPROCESSOR FOR ZSO/SOSO COMPUTERS USING CP/M 2.2 
CO-POWER-88 is a powerful 16-bit, 8088 coprocessor for l80 and 8080 
computers using CP/M 2.2. It is available in three RAM sizes: 64k, 128k and 
256k. CO-POWER-88 runs CP/M-86 or MSDOS, the operating system of 
the IBM-PC. Simple commands move the user between the Z80-8080 CP/M 
2.2 system and the l88 CP/M-86, MSDOS system. While running CP/M 2.2., 
the RAM of CO-POWER-88 can be used as a "memory" drive ("M"). When 
programs are compiled or run in M, disk access time is eliminated, making 
job operation time faster. Currently available for the Xerox 820 and 820-11, 
the Bigboard and the ATR8000. 

PRICING: 
*64k CO-POWER-88 699.95 
*128k CO-POWER-88 799.95 
256k CO-POWER-88 1049.95 
CP/M-86 for 
CO-POWER-88 250.00 

256k CO-POWER-88 with 
CP/M-86 1250.00 

MSDOS for 
CO-POWER-88 -CALL- 

* Add-on RAM units are available. 

OTHER PRODUCTS: 
Dual Density for the Xerox 820 is still available. 5'/4' disks have up to 185k 
of user storage per side. 8" disks have up to 674k of user storage per side. 
Software includes a parallel and several serial printer drivers, as well as 
double density CP/M disk utility programs. Available for single or double­ 
sided drives. $199.95 
Dual Density for the Bigboard is available in 2.5 MHz and 4 MHz versions. 
Manual includes instructions for using 5%" drives with the Bigboard. 5%" 
disks have up to 185k of user storage per side. 8" disks have up to 674k 
of user storage per side. Printer drivers are included. Available for 5%" or 
8" drives (SS or OS). SPJ;.t!JIII. ()p;:e~: a/4CJ.q~ 
Extended Dual Density for the Xerox 820-11 is available for systems with 8" 
drives. This increases user storage from 486k to 674k (per side). $100.00 
The ATR8000. This 4 MHz, Z80, 64k RAM, double density processor inter­ 
faces to the ATARI 800/400 or to a RS-232 terminal. The FLOPPY DISK port 
runs up to four 5%" or 8" drives of mixed definition. It has a parallel 
PRINTER port and a RS-232 port. CP/M 2.2 and several double density 
CP/M disk utility programs are included. The ATR8000 and the ATARI 
800/400 also run ATARI DOS and OS/A+. $750.00 

(Other related products also available.) 

SOFTWARE PUBLISHERS, INC. 
2500 E. Randol Mill Rd., Suite 125 Arlington, TX 76011 

(817) 469-1181 

CP/M 2.2 and CP/M-86 are trademarks of Digital Research. Inc. MSDOS is a trademark of Microsoft. IBM-PC 
is a trademark of IBM. Xerox 820 and 820-11 are trademarks of Xerox Corp. ATARI 800 & 400 are trademarks of 
ATARI. Inc. 
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Connecting to the AC line 
with a standard 3-prong plug, 
the self-reset power interrupter 
can accomodate a IS-amp re­ 
sistive load or a 10-amp induc­ 
tive load. 

Price: Model PI-SR-15 self­ 
reset interrupter, $204.95. 
Model PI -SR V -15 self-reset & 
voltage monitor interrupter, 
$226.96. 

Electronic Specialists, Inc., 
171 South Main St., P.O. Box 
389, Natick, MA 01760; (617) 
655-1532. 
CIRCLE #171 ON READER 
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RS-232-INTERFACE TESTER 
connects in series with any RS-232 interface. LED's clearly 
dsplay status of 7 functions: transmit data, receive data, 
request to send, clear to send, data set ready, carrier 
detect, data terminal ready. Requires no power; may be left 
in permanently. Satisfaction guaranteed. ORDER NOWI 
Only $39.95, plus $1.75 for postage & handling. Illinois 
residents add 5% sales tax. We accept MC and Visa. Pur­ 
chase Orders from rated Corps accepted. FREE, illustrated 
catalog of problem detecting equipment. 

B&B electronics 
Box 475 T, MENDOTA, IL 61342 
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PROGRAM EPROMS 
FROMCP/M'OR MP/Mt 

.I?==~ USING EPM ~-==l 
EPM IS A SOFTWAR!: MONITOR THAT INTERFACES HOMEBRfW OR 
COMMERCIAL EPROM PROGRAMMERS TO CP/M Of! MP/M. 
BINARY OR HEX FORMAT, MEMORY OR I/OMAPPEO EPROM 

PROGRAMMING HARDWARE INTERFACED THROUGH SIMPLE 1/0 ROUTINES. 
SKELETAL 1/0 ROUTINES ARE PROVIDED IN SOURCE FORM 

FOR BINARY AND HEX FORMAT PROGRAMMERS. 

FE,o.TURES OF EPM : 
- EPROM prOQ"mrnlng hom CP/M Of MP/M dl,lo:. m,. 

- EPROMS can bl ,.ad 10. dllk fII. for wenNing 

- Progr,mmlng without Iddr ••• Of EPROM "ngth ulcul.tlonl 

-M,nuop'flliion and ut,n"v.op.r.torlM ••• " •• lOr ••• , 01 un 

- Blink EPROM v"I"e.'lon b,lor. programming 
- •••• rmeeuen 01 EPROM ,lI,r proQr.mmlng 

- U.,r wrltt.n 110 roulln •• tin b. In,'llild lot y.,~lnli h,rdw,,. 

- Virtulily any EPROM Iyp, cln b. progtlmm.d u,'n; EPM 

- EPROM .dltor optlo/l p.rmlt. byte '.v., mod,l'c.t'o/l' 
- HEltROM utility C'/I eenv •• t • h.x Ille ORO·.d '/lywher, In m.mory 

- RIItI' "l'Id'r CP/M v,r,101'l 2.1 or MP/M II wlth.t I, •• t 24 K 01 RAM 

EPM ON 8 INCH S.D.DISK WITH COMPLETE DOCUMENTATION ·$75 
EPROM EOITOR OPTION -$45 

SHIPPING-12.50 
C.O.O.-$2.50 

For Nore Il'IlormaUol'l Contact; 

DANlEK 
SOFTWARE,INC 
4550 SCHOOLHOUSE ROAD 
BATAVIA. OHIO 45103 
15131752-1921 

Disk 1 
Disk 2 
RAM 16. 
DBasell . 
Interfacer 4 . 
Enclosure 2(Desk) $625.00 
Dual Processor (8085/8088) 
CPU 8086/87(8 MGHZ) 

WRITE OR CALL FOR COMPLETE 
PRICE LIST 

(415) 453-0865 

MORROW DESIGNS 
MICRO DECISION 
Includes Wordstar. Logicalc. 
Spelling corrector. CPIM 2 2. 
MBasic. N/Star. Basic & Pilot 
programs plus smart terminal. 
"includes personal pearl. 
Data Base value to $295.00. 
See February Microsystems 

1 driVej200Kj $1.590. 
2 drive 400K $1.990. 
2 dr. D sided [768K] $2.290. 
Extra drive $ 350. 

Specify Morrow or Liberty Tarminals 
11 Mb Winchester $2.200. 
22Mb Winchester $2,750. 
Okidata 82A $ 450. 
Okidata 83A $ 650. 

COMPUTER MARKETPLACE 
1708 Yankee Trader Plaza 
Stuart, Florida 33494 
(305) 692-2455, V, MC, AE 
We export worldwide! 

Electronic 
Circuit 
Analysis 
• DC and AC analysis 
• Very fast. machine language 
• Infinite circuits on multiple passes 
• Worst case, sensitivity analysis 
• Dynamic modification 
• 64 Nodes. 127 branches 
• Compare circuits 
• Log or linear sweep 
• Full file handling 
• Frequency response. magnitude and phase 
• Complete manual with examples 
• CP/M $150.00 

YES you can save up to 90% on a compute 
system by ROLLlNG- YOUR-OWN 
TECHNOLOGY! 

68000 Microsystems (8MHz) with 
128KB & three RS-232C ports. 
$252.00 
8086 microcomputer with 128KB & 
three RS-232C ports. $204.00 

Z80A 4MHz micro with 64KB & two 
RS-232C ports. $110.00 
Floppy Interface as little as $60.00 

FREE BROCHURE TODAY 

DIGATEK CORPORATION 
Suite 10 
2723 West Butler Drive 
Phoenix, AZ 85021 

350 Computer Book Titles. 
List $1.00 

DYNAMIC RAM 
64K 200 ns 
64K 150 ns 
16K 200ns 

$4.85 
5.10 
1.25 

Tatum Labs 
P.O. Box 722 
Hawleyville, CT 
06440 
(203) 426-2184 

SAVE 900/0 

S-100 
COLOR GRAPHICS 
MUSIC SYNTHESIS 
DUAL 1/0 PORTS 

SINGLE BOARD DESIGN USES DNLV 22 IC'S 

COLOR GRAPHICS 
-TM$ 9918A Vid~(I Dllpl'1 PrOC.II(I, -On bo.!'" RF Modulalor 

-256 • 1112 plael !~Solulion -NT5C composite y;d.o connllClO' 

_I 'lI.t and 3 g •• phlc mod~a 

-32 aprlles lor 3D .'mu'll;on 

EPROM 
300 ns 
450 ns 
450 ns 
450 ns 

STATIC RAM 
6116p·3 150ns 
2016 100 ns 
2114 200 ns 

2764 
2732 
2716 
2532 

$8.00 
4.15 
3.33 
4.70 

-16uniqullcolo" 

-16K 01 Ilisplay RAM [41 16's) 

COMPLEX SOUND GENERATION 
-AY-3-8910 Plog. Sound Genlluo, -16 'llvel amplit"de cont.ol 

-P'oGucII.3-nolllcho,,;IS -En.II'oplt,hap_teyelltcont,ol 

-Ton •• I.om 3l.5H. 10 lZ5KH. -Spllcl~1 ooul'ld _"eclo 

ORDI!A by mall '"'OU9''' 
FORESIGHT TECHNOLOGV 

AMUSIGAaF SYSTEM 
Int,oduCl0,yolt •• 

$95" 
AGd 53.00 lor C.O.D. 

01110,.1:. add 5.5'\0 sal •• , •• 
Send c~'IIIIIIG chllck O. mone1 o,d •• 

10f imm~dlil. d.I;.~.y 
P"'onl' cl'leck. allow Z w~ •. 

CPtM il a I,.G_mark 01 DlgiUI R ••• arch 

$4.40 
4.00 
1.60 

ADVERTISE! 

Microsystems Mart ads really 
. generates sales $205 each, 
6x $185 each, 12x $170 each. 
Send ad and paymentto: 

microsystems 
CLASSIFIED AD DEPT. 
ONE PARK AVENUE 
NEW YORK. NY 10016 

OR CALL COLLECT: 
LOIS PRICE (212) 725-4215 



RESET AND RUN 
COMPLETE s-ioo SYSTEMS 

FEATURING: 
Integrand Enclosures 
Mitsubishi 8" Drives 
Ampex H.D. Options 
CP/M © Installed 

ACCESS I 
ACCESS II 
ACCESS III 
ACCESS IV 

10 slot mainframe 
7 slot, with wood sides 
4 slot, Y2 high drives 
5 slot rackmount 

Teletek Systemaster 
Choice of Terminal 

2 Serial Ports 
2 Parallel Ports 

$2995 
$3050 
$2950 
$2950 

For hard disk option, add to above prices 
5M-$995 lOM-$IIS0 ISM-$129S 2SM-$l6S0 
Multi-user/processor options available with Turbodos © 

COLOR GRAPHICS PACKAGES rs-ioo: 
512 x 480 res. Piot-IO Calls 
CAD Packages Business Graphics 

Complete subsystem with Amdek II and 4 color plotter 
(includes business graphics)-$3000 

Optional CAD Drafting Package $900 
Bit pads and other plotters available 
Daisywriter 2000 48k buffer $1100 

Many other items available - all discounted 
Call or write for a catalog. 

TOTAL ACCESS, Suite 202, 2054 University Ave. 
Berkeley, California 94704 

415-540-8066 
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W&A 
(213) 796-4401 

Workman & Associates 

112 Marion Avenue, Suite 2 A 

Pasadena, CA 91106 

Marry A Port Today!!! 

with the Transporter 
Now your CP/M machines can have one-sided 

conversations! One copy of the Transporter (on the 
sending machine) will transfer any file from one 
computer to another. It requires matching ports 
(serial or some parallel) or modems. Detailed 
manual included. The Transporter $69.50. 

Pascal Made Easy 
"A Primer on Pascal for CP/M Systems" 
Full of examples and suggestions to make learning 
Pascal easier. Contains both a disk and a detailed 
manual with a glossary and an error-correcting guide. 
Pascal Primer-5-1I4" $89.50 -8" $79.50 
The Pascal Primer is for either Pascal/M or MT +. 
The programs are from Grogono's "Programming in 
Pascal" and Kernighan & Plauger's "Software Tools 
in Pascal", $20.00 each (not included). 

Disk formats include: 8", Apple CP/M, NorthStar, 
Osborne, KayPro, and Otrona. 
All U.S. orders are postpaid. Catalog on request. 
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leading Edge I-BO. S100 Dislribuled Processing. 
8475.00 

Memory transfer rates of 517Kbytes/second, 
direct memory access, memory mapping and 
host to slave requests via interrupt control make 
the CPS-MX fast. And easy to integrate. Fully 
compatible with TURBOdos™, Intercontinental 
Micro System's slaves are available in four 
versions: synchronous or asynchronous serial 
port, 4Mhz or 6Mhz. The choice is yours. The 
CPS-MX also allows the bus master to utilize 
slave memory at the user's discretion. The 
slave then acts as a 64K RAM card. 

The CPS-MX is also easy to integrate with 
Intercontinental's full line of S100 products: 
CPZ-48000 SBe single board computer with 

64K on board RAM, 41/0 channels, memory 
management, on board floppy controller, 
DMA and vectored priority interrupts; and 
256K bank selectable or contiguous memory. 
A complete line of personality boards allow 
easy interface to anything from a floppy to a 
winchester, including modems and printers, and 

don't take up any S-100 bus space. 
Best of all is the price. The CPS-MX starts at 

$475.00. That's right, up to 65% less than what 
you have been paying for products that may not 
measure up. 

Call Intercontinental Micro Systems today. 
We'd like to send you information on the S-100 

slave alternative. 

1733 South Douglass Road, Suite E, Anaheim, California 92806 (714) 978-9758 Telex: 678401-TAB-IRIN 
TURBOdos is a trademark of Software 2000.lnc. 
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ho Uses (ompu Pro! 
Company specializes in word processing, mailing services, mailing list 

ton!:lnl"o and computerized typesetting. This kind of workload demands reliability and 
rT("\lrrT\,!::anl"'O not found in "personal" computers ... so Henry Dakin chose CompuPro. 

His systems work long and hard: they run 8 and 16 bit word processors, mailing list 
p spreadsheets, and custom software. However, reliability wasn't the only reason 
for ch CompuPro equipment-cost-effectiveness was equally important. Mr. Dakin 
estim his CompuPro systems cost % less than equivalent dedicated systems capable 
of pe ing similar. tasks. 


