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CP/ H Software Directory
More than 1700 programs from nearly 500 vendors, classified by apphcatwn

CP/M—still

Software Reviews

the I 23
’argeSt William Wong reviews three more CP/M implementations of LISP,
sonware ; including one that features object-oriented structures,

Robert Stek reviews APCBASIC. This can run North Star Basic programs
ut has important extensions that make some operations easier to design and

_base of any

m:crocomputer
operatmg
sy S tem' Hardware Reviews
F 'nd the Need to program many different types of PROMs? The Microdynamics S-100
- . EPROM Programmer, reviewed by Ian Darwin, may be the solution to your
application problem.
Teach your computer to talk! Dennis Thovson shows you how the Ackerman
p rog r?m y ou Digital Synthetalker can give your computer a voice.
need in our Inexpensive and versatile 16K and 32K memory boards from Digital
- Research Computers, reviewed by Mark Pickerill.
directory.

Other Feature Articles
Lawrence Azlin makes the debugging of C programs easier with a technique
for embedding print statements in a single subroutine called from key points.
Ted Carnevale puts CP/M’s IOBYTE function to work in the North Star,
allowing the use of multiple printers and consoles.
* Bring out those old MITS dynamic memory boards mouldering in the closet!
Bill Kibler’s simple modifications can give you 64K for no more than $60.
The Japanese gotcha! Ken Piggott tells a sad story of floppy disk hardware
incompatibilities.
Bob Lurie shows how to get around a weakness in CBasic’s implementation of
~ trig functions.
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MACROTECH INTRODUCES ADIT
THE 170 WITH A MIND OF ITS OWN.

Take a load off your CPU.

Our new ADIT DMA 1/0 boards, used in
conjunction with our complete line of dynamic
memory boards, can offer you extremely

efficient expansion of your S-100 systam.

A Z80B microprocessor provides on-board
intelligence. ADIT features up to 16 channels
per slot, full software compatibility, multi-mode
operations and will make all your user ports
good to the last byte.

Write or phone us for complete information
about how ADIT 16-channel intelligent DMA
{/0 boards and Macrotech modular memory
boards will increase the speed and capabilities
of your system.

©  777e AMacrotech family of modulax
products includes.
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SAGE™ TECHNICAL BRIEFING

When it comes to software
development, the difference between
a Sage IV computer and other micros
s like day and night.

With the Sage Computer it’ll take
you fewer days and nights to finish
your program.

Speed is the reason. Speed resulting
from the fast MC68000 microprocessor,
fast architecture, fast operating
systems, and blinding transfer rates.

The factis, even we are surprised by
the amount of software that's developed
on Sage Computers.

So if you're a programmer,
maybe you should .-
spend some time
learning how
much time you
could save using a
Sage IV.

The Hottest Languages
And Operating Systems.

Programs in nearly all of the important
languages can be written on the Sage
computer.

Included in the price is the p-SYSTEM
operating systerm which supports Pascal,
BASIC, and FORTRAN.

Other operating systems are optional.
For UNIX fans there’s IDRIS, which
runs up to twice as fast (even without
a Sage computer). IDRIS conforms to
/USR/Group Standards Committee

It’s Fast In Any Language.

standards and programs written under
it are highly portable to other micros.
CP/M advocates please note that
Digital Research has developed CP/IM-
68K for Sage hardware, providing a
truly complete software development
environment. Versions of Pascal,
BASIC, C-BASIC, C, and FORTRAN
77, as well as a very fast APL, may
be used under this operating system.
The Sage IV is also blindingly fast when

running hyperFORTH with its extended
programmer and user interfaces.
Besides IDRIS, other Multi-User
operating systems that run on the Sage
Computer are PDOS, MBOS, and
MIRAGE.
A log of excitement has
been brewing in the Pascal
World over Niklaus
Wirth's new
MODULA 2—and
it's available for Sage
computers. So is ADA,
for the record.

If you found your language here,
you just found your computer. The
16-bit, 2-million operation/sec Sage IV
micro with up to one MByte RAM and
18-MByte internal hard disk.

For more information and the name
of your nearest SAGE dealer, call us
today. And be sure to ask about our
new soft ware catalog describing over
200 application programs for Sage
computers.

Sage Computer Corporate Office,
4905 Energy Way, Reno, Nevada
89502. Phone (702) 322-6868
TWX: 910-395-6073/SAGE RNO

Eastern United States
Sage Computer

15 New England

Executive Park

Suite 120,Burlington, MA

01803 (617) 229-6868

© 1983 Sage Computer all rights reserved
Sage & Sage IV are trademarks of
Sage Computer
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WHY DEC AND INTEL
CHOSE THE MARK WILLIAMS
C-COMPILER.

DEC and INTEL wanted the best C technology avail-

able, with excellent code density, supporting the full C
language and their specific operating environments—

all at a competitive price.

They found it all at Mark Williams.

WHY YOU SHOULD
CHOOSE THE MARK WILLIAMS
C-COMPILER.

Our C-compiler supports the dominant 16-bit micro-
computers—68000, PDP-11, Z8000, 8086 —with a proven
reliable, high-technology product. We are shipping
versions of C for a large number of environments includ-
ing CP/M and PC DOS. Both cross and native compilers
are available.

Call us for the distributor nearest you. OEM’s should
contact us directly about their specific requirements.

Mark Williams Company,
1430 West Wrightwood, Chicago, Illinois 60614,
312/472-6659.

m Mark
Williams
UJ Company
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Polygon Area Fills, 2D rotation,
scaling, clipping, dither fills, terminal
- emulate mode, stroke and raster
_character sets, circles, windowing
~ and viewporting. A Microsoft com
- patible subroutine library and C driver
are included with every A-1000, atnro - |
extta cost APLOT 10driverand GBS - © =& o= 0 1 -3551
driver for GSX are available. - o




Now Our Family Tree Is Complete

SBC-1 (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 1/0 burden from host
system CPU. Round out your
multiprocessing system with an
integrated mass storage/backup
controller.

TELETEK

9767F Business Park Drive
Sacramento, CA 95827
(916) 361-1777

Telex #4991834

Answer back-Teletek

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-1l, MDZ/OS,

CIRCLE 124 ON READER SERVICE CARD
and TurboDOS.

Your Single Source Family of $<100 Products.

© Teletek 1983



Microsystems e

— .

Microsystems Reviews: Three More Lisps for CP/M by William G. Wong 3 6
Implementations that offer a broad spectrum of choices for those wishing to learn and use Lisp

Microsystems Reviews: APCBASIC by Robert J. Stek 44
A Basic interpreter that provides significant extensions to NSBasic

Microsystems Reviews: The Microdynamics S-100 EPROM Programmer by lan F. Darwin 5 2
A hardware and software package that can program a wide range of EPROMs

The Microsystems CP/M Software Directory by Sol Llibes, John Manno, and Chris Terry 60
A comprehensive listing of over 1,700 programs from nearly 500 sources

CP/M Software Vendors (Primary Sources) 8 6
Software vendor addresses: a cross-reference guide Lo
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Applications Software Developers

How
Whitesmiths’
better system

software
can help you
build a better

bottom line.

The portability of White-
smiths’ C Compilers and Idris
operating system enables you to
offer your applications to a
wide range of end-users with-
out reworking your code. Just
one development effort works
on many architectures, because
Whitesmiths’ C Compilers span
over 30 systems, and Idris, the
most complete and portable
UNIX-like system for micros,
is UNIX-compatible in both
directions. You can also lower
costs and simplify distribution
by eliminating end-users
licenses using Whitesmiths’
new “licensing under copy-
right” Authorization Seal.

SEND FOR OUR FREE BOOKLET
"THE PROFIT-BUILDERS’ CHECKLIST”

Our new booklet gives you a

products for
your opera-
tion. See for your- ' .
self how we can cut your costs,
widen your markets, and build
your bottom line.

Idris is a trademark of Whitesmiths, Led; UNIX is a
erademark of Bell Laboratories,
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There sa ceﬁam kmd of person
whobuys-a Morrew business computer.

The kind of person whe doesn't follow the crowd In business. Or away from it.
You've succeeded by making your own decisions.’

And when it comes to a decision on computers, you know that you don’t have to pay
a lot of money to get a lot of computer. Morrow-knows that teo.

That’s why we make a complete line of systems, including software, from $1599 to
$2745. Plus letter-quality printers starting at $595. All, with pexformance so reliable you'll
probably never need the nationwide service we-offer from Xerox,

But maybe you don't know about our new MD3. It may be the most powerful
value in a small business computer yet: 64K of memory, a full-size terminal and two 380K
double-sided, double-density floppies. With softwaré including word processing, spelling cor-
rection, a spreadsheet, a data base manager and the QUEST *.Bookkeeper. Plus three-
programming languages and the CP/M" Oper ating Systen. If youwant to turn }our LOIleUT@l
interest into a business mterc,st the MD23 is your computex For e
$1899, complete.

Morrow has never hullt computers to please everybod\f
We build them for people who demand value.

It's simple. Those who know buy Morrow.

The computer for mdependent pec;ple -

Morrow, 600 McCormick Street, San Leandro, CA 95477
For the Morrow dealer nearest you, call: (MJ(}\ 521-3493
(415 430-1970 In California

QUEST Bookkeeper is a copytight of L}uc&l Ine. s
CP/M is a registered trademark of Digital Research, Inc.
*Price does not include licensing fee of $37.30,
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Editor’s Pa

by Sol Libes

four years ago that I decided to

publish Microsystems. Back then
in *79, I had, for many years, been a
computer hobbyist intrigued by
these intelligent machines. It had be-
come apparent to me that there wasa
significant void in the microcomput-
er magazine field. There were maga-
zines catering exclusively to TRS-80,
Apple, Pet, Heath, and other system
users, and broad-based publications
such as Byte and Creative Comput-
ing. The result was that S-100 system
and CP/M users received only very
minimal magazine coverage. There
was a crying need for a publication to
cater to us S-100 and CP/M users.
After all, at the time S-100 and
CP/M were by far the most popular
bus-oriented microcomputer sys-
tems around. It was thus in the later
part of 1979 that the idea of starting
a magazine for this special interest
group started to take shape in my
mind.

I approached several magazine
publishers with the idea and tried to
convince them to start such a maga-
zine. Their response amounted to a
big fat zero. Basically, they felt that
the circulation of such a publication
would not be large enough to be fi-
nancially worthwhile. One publisher
told me that the S-100 bus was
dead—a thing of the past. Another
explained the magazine publishing
business to me. . .that it would take
at least three years to make it
profitable. . .if I were lucky.

But the idea would not let go of
me, and I began to think of publish-
ing it myself. It would be the only

I t seems like ages, but it was only

way a CP/M and S-100 magazine
would ever come into existence.

I had had some experience as a
writer and publisher. For four years
I had produced a monthly newsletter
for the Amateur Computer Group of
New Jersey. It was typically about 16
pages and a lot of fun to put out. Af-
ter all, I didn’t get paid for the effort,
so it had to be a labor of love. Fur-
ther, I had written about 13 books
and over a hundred magazine arti-
cles. So I felt confident that I knew
how to grind out copy and put to-
gether a bimonthly publication.

I was lucky in several other re-
spects. I had a wife and two kids
(both were in graduate school at the
time) to help me and a big basement
to work in. Then there were two peo-
ple who offered to help finance the
effort with no questions asked. When
Bill Godbout heard of what I was go-
ing to do, he sent me a check for a
whole year’s advertising paid in ad-
vance, and convinced his friend

8 Microsystems December 1983

George Morrow to do the same.
They, in effect, provided my original
working capital.

And I was lucky in another re-
spect. I had several friends who
pitched in to help me. There were
Russell Gorr and Glenn Dusch, who
helped me with production. There
was Bob Stewart, who was instru-
mental in getting the IEEE to allow
me to publish the IEEE-696,/S-100
standard. And there were Jake Ep-
stein, Jon Bondy, Chris Terry, Larry
Stein, Bill Yarnall and others who
contributed articles without asking
for payment (although they got paid
later).

Thus it was in January of 1980
that the first issue of Microsystems
rolled off the presses. I had 2,000
copies printed, and within a month I
had to order another 3,000 copies. In
July of that year we printed another

* 4,000 copies to fill back orders. That

first copy became a collector’s item,
with the last thousand copies going
for $5 a copy (the original cover price
was $2).

By the end of the first six months,
circulation was already up to 5,000.
We were working seven days a week
for ridiculously long hours. It be-
came apparent that this had become
a full-time business and I had to
make a decision. . . whether to quit
my job, hire a staff and divorce my
wife. . .or. . .sell the magazine. I de-
cided on the latter. I loved my family
and my job, and the price of becom-
ing a big businessman was just too
high.

Fortunately Dave Ahl, the pub-
lisher of Creative Computing, was




Our Products Get Used... Everywhere

In Business . . . In Government . . In Education . . .
Toshiba ITT NASA Harvard University
Sony Boeing Argonne Labs Georgetown University
General Electric Lockheed Jet Propulsion Labs University of Chicago
Union Carbide Xerox U.S. Army California Institute of Technology
ARCO TRW U.S. Air Force John Hopkins University
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CP/M, CP/M-86, PC-DOS and MS-DOS.

Available from the following distributors:

Nationally Internationally
Suntex Data CompuView Products Nord-Micro Informatique Micronix
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SOFTWARE. INC. specialists in state of the art programming
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CIRCLE 190 ON READER SERVICE CARD



At last, a modem
that goes where you want.

And does what you want.

The S-100 Modem™ by U.S. Robotics. 300/1200
baud. Auto dial/answer. A limited two-year
warranty. Just $449>

And it's fully-programmable with Telpac™—
USR's telecommunications software package.

Suggested list for S-100 Modem
with complete manual and
phone cord. Telpac software
(optional) —$79.00.

S5-100 Modem, TELPAC, USR
logo and U.S. Robotics

are trademarks of

U.S. Robatics Inc.

™

U.S. ROBOTICS INC.
1123 WEST WASHINGTON
CHICAGO, ILLINOIS 60607
(312) 733-0497
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Editor’s Page
continued. . .

\

looking to increase his business em-
pire, so I agreed to sell the magazine
to him and remain as editor for three
years. In January of 1982, Ziff-Davis
bought Ahl Computing, which by
then included four magazines, and I
continued with the new company as
editor of Microsystems.

The first issue of Microsystems, in
1980, had a grand total of 62 pages,
including the front and back cover,
and the magazine was published ev-
ery other month. In January of 1983
Microsystems went monthly, and the
number of pages has increased sub-
stantially to 168. Furthermore, cir-
culation and advertising have also in-
creased at a strong and healthy rate.
Circulation is now 75,000. Who
would ever have imagined that a
magazine catering to very sophisti-
cated and advanced users of micro-
computers would become so
successful?

After being the editor of Micro-
systems for four years, I have decided
to retire. It has been a terrific time for
me. I learned an awful lot and devel-
oped many warm relationships with
some wonderful people. Although a
large part of me went into the maga-
zine, most of what is here is the work
of many other individuals. . . Chris
Terry, Bill Machrone, Dave Hardy,
Ian Darwin, Anthony Skjellum, Bill
Wong, Andy Bender. . .to mention
just a few.

I will be continuing with
Microsystems, but in a consulting ca-
pacity. My name will continue to ap-
pear on the staff page with the title
“Editorial Director & Founder.”
However, I will no longer be in-
volved in the issue-to-issue produc-
tion of the magazine. I will continue
to write the monthly “News &
Views” column, an occasional arti-
cle, and sort of ““breathe down the
back” of the editor a little.

For those who are interested in my
other activities, I will still continue
my participation in and work with
the Amateur Computer Group of
New Jersey (I produce their monthly
newsletter) and SIG/M (I produce
their infrequent catalogs). I will also
continue to write the News and
Views columns that appear in Com-
puters and Electronics magazine and
the PC Technical Journal. And lastly
I hope to have more time to devote to
my family and to my primary jobas a
professor of electronics at Union

County College. o
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MULTI-USER HARD DISC
SYSTEM

TURBO-DOS OPERATING
SYSTEM

UP TO 4 INDEPENDENT
USERS

S-100 BUS
ARCHITECTURE -6 SLOTS

8-BIT AND/OR 16 BIT
PROCESSOR BOARDS

o e IR e SN

The “Turbo-Micro” is a revolutionary new
business system designed for single or
multi-user, multi-processor networking
capabilities for fast response time. The
“Turbo-Micro” is an attractive desktop
computer with modulardesigns for fastand

PACKAGED DEALE

PRICE INCLUDES:

» Complete desktop system with 110/220V power

« Master processor board — Z80B 6MHz, 64K. Byte
memory, 2 serial/2 parallel ports, DMA

o Twoslave processorboards, ZBOB6MHz, 64K. Byte
memory, 4 serial/2 parallel ports, per board

» 25M. Byte winchester hard disk, 54" drive

» Floppy disk drive DS/DD, 1.6M. Byte, 8" drive

¢ Turbo-Dos* multi-user operating system with print
spooling capabilities

e 100% CP/M*compatibility

» Complete manuals with schematics and
diagnostics

Please call today or visit us,
to reserve one for you, and
MAY THE TURBO FORCE BE WITH YOU!

OVERSEAS INQUIRIES ARE INVITED.

*

Turbo-Micro is a trademark of Advanced Computer Technology, inc.

; CP/M is a trademark of Digital Research Corporation

Turbo-Dos is a trademark of Software 2000, Inc.

Printed in USA ©1983 ACT Inc.

e

easy maintenance, yet it is rugged and well

packaged for safe shipping and handling.
It represents a state-of-the-art
advancement with reliable components
and diskdrives. Itis a powerful, yet compact
system, 16” W x 72" H x 22V4” D.

R P
SYSTEM OPTIONS:

= 16-bit processor, Intel 186 CPU with 128K. Byte or

256K. Byte memory

Master/Slave CPU upgrade to 128K. Byte memory

o Battery back-up for up to 10 minutes of operation

« System upgradable to the powerful stand-alone
cabinet for future expansnon

o CP/M 2.2%or CP/M 3.0" operating system

» Complete library of application programs, general
business accounting, CPA, medical, dental,
pharmacy, construction, manufacturing, POS,
PTY management and many others

» Terminals and printers are optional
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by Sol Libes

News and Views

Random rumors & gossip
Microsoft is expected to shortly re-

run under Xenix. The question is:
will they put out a CP/M-68K ver-
sion? What do you think?. . . There
is a rumor that Morrow Designs may
support the low-cost Nat NET local
area network recently announced by
Kaypro. NEC i$ also rumored to be
considering doing the same for its
APC machine. . .and last, there is a
rumor that Digital Research is work-
ing on a version of CP/M-86 that
will run MS-DOS software.

According to John Rowley, Presi-
dent of Digital Research, a large-
scale IC will soon be available that
integrates the Z80 processor and
CP/M operating system, and it will
be second-sourced in both Europe
and Japan.

John Rowley predicts that this
will move the installed base of CP/M
from the current 1.5 million to over 5
million within the next 24 months.
He further predicts that video disk
technology will be widely available
for home computers within the next
two years and will radically change
the fundamental nature of home
computers. Rowley also predicts
that Coleco and IBM will each dis-
tribute over a million home comput-
ers next year, and that by the end of
next year Commodore will have sold
over 2 million C64 machines.

DEC announces a micro-
based VAX

Ken Olsen, president of DEC, re-
cently disclosed that next year DEC
will ship three new VAX machines,
all using microprocessors. Formal
introduction is scheduled for June,
with shipments to customers by
year-end. The VAX-1, scheduled for
shipment first, will be implemented
on four chips and have the perfor-
mance of the current VAX 11/730.
This will be followed by a VAX
based on a single chip, and another
version which includes a floating
point processor.

The 32-bit micro race
For over a year now, AT&T and H-P
have been in production on their 32-
bit microprocessors, which are being
used only within the companies.

lease MSBasic for 68000 machines to {

NCR began sampling its 32-bitter
last July, and National is promising
samples of its 16032 this month. This
will be followed next year by 32-bit
samples from Intel, Motorola, and
Zilog. With the exception of the
NCR device, all are rated to have the
power of a VAX and maintain some
level of object-code compatibility
with their 16-bit predecessors.

There is a rumor that IBM or-
dered 1,000 samples of the 16032
from National for evaluation. For
most companies that is a production
order. However, the likelihood is
that IBM will use the 80386 from
Intel in any desktop 32-bit machines,
and the 16032 for minicomputer
replacements.

There is no doubt that within an-
other 3 to 5 years, we should have the
power of a VAX at work on our
desks.

Hard times in the
desktop marketplace
Prices of home computer systems
such as the Commodore, Atari, TT
and Sinclair/Timex units appear to
have stabilized and, to a limited de-
gree, have even risen as we begin
moving into the Christmas gift-buy-
ing season.

However, price competition and
business losses that previously char-
acterized only the home computer
market have begun to appear in the
desktop market, where systems are
purchased by small businesses and
professionals working at home.

As reported last month, Osborne
Computer, the company that started
the portable market and innovated
by including several software pack-
ages with the system, has fallen on
hard times. In mid-September, it
found itself $5 million in the hole and
was forced to lay off all but 80 of its
workers (at its peak, the company
employed 1,000 people). Suits by

several debtors forced OC to file for
protection under the bankruptcy law
while it searched for additional fund-
ing to continue in operation. The
word is that even in 1982, when Os-
borne did about $100 million, it
failed to show a profit. And when
competition heated up in ’83 and OC
was late in delivering its promised
new Executive computer and IBM
PC compatible option, their income
nose-dived.

But Osborne is not alone in having
problems selling desktop units. Ear-
lier this year Archives Inc. closed its
doors, and Xerox has reportedly nev-
er shown a profit on the Model 820
that it has been selling for three years
now. And it is a similar tale for Vic-
tor Technologies, Vector Graphic,
Computer Devices, Intertech Data
Systems, and Fortune Systems.

It has been estimated that there
are now almost 200 companies com-
peting for the desktop market, creat-
ing an oversupply and the resulting
price competition. The companies in
trouble are those which have made
the worst mistakes. Even companies
like Digital Equipment Corporation
and Hewlett-Packard are rumored to
be showing red ink in the personal
computer divisions. And there are
rumors that sales of the Apple Lisa
are significantly less than expected,
causing Apple to reduce its price in
an attempt to stimulate sales.

IBM, with its PC, has come to as-
sume the dominant position in the
desktop marketplace. Thus any com-
pany making a computer incapable
of running IBM PC software is find-
ing itself under pressure.

Several companies claim IBM PC
compatibility because they employ
the same microprocessor (the 8088),
and run the MS-DOS operating
system. However, users and dealers
have discovered that these systems
have differences (e.g., disk formats,
display differences, different ROM
calls, etc.) that prevent them from
running some IBM PC software. The
Compaq and Chameleon computers,
which have a high degree of com-
patibility, are doing well; systems
such as the Victor 9000 and TI Pro-
fessional, which have much lower
levels of compatibility, are doing
poorly.
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If you bought your computer to save time, then you
need SUPER, the most powerful database system you
can use. Power is a combination of speed, ease of use
and versatility. SUPER has them all.

FAST - To demonstrate SUPER's speed, ISA retained a
professional dBASE programmer to benchmark SUPER
vs. the acknowledged leader. A simple mailing list
application was chosen to minimize dBASE
programming cost. The results:

@ TIMES
FASTER THAN

dBASE II”

Task SUPER Time dBASE Il Time
Set up/Program 5:20 min. 12:18:00 hrs.
Input 100 records 50:29 min. 1:27:50 hrs.
Sort & Print Labels 6:41 min. 4:18 min.
Totals 1:02:30 hrs. 13:50:08 hrs.

Notice that SUPER was faster at every task where your
time is involved—and saving your time is probably the
whole reason you bought a computer.

EASY TO USE - SUPER won because of its ease of
use. Since it is menu-driven, office personnel can easily
learn to use SUPER to set up their own applications,
speeding and simplifying dozens of tasks without the
need of programmer support.

VERSATILE - SUPER, unlike other business
programs, doesn’t dictate how to run your business.
With SUPER the computer does what you want, when
you want, the way you want it. SUPER may be the only
business program you'll ever need. It can handle
customer files, payables, receivables, depreciation,
appointments, cost accounting, time charges,
commissions, inventory, manufacturing control, and
even matrix accounting systems!

SUPER PERFORMANCE AT A SUPER PRICE -
That SUPER beats the $700 dBASE program may
surprise you, but in terms of price vs. performance
SUPER has no competitors. Among its features are:
production input, data compression, multiple databases
on line, transaction posting, file reformating, stored
arithmetic files, flexible report formats, hierarchical sort
and multi-disk files for up to 131, 068 records. It can
select by ranges, sub-strings, and field comparisons. It
interfaces to word processors such as WordStar™,
SuperSCRIPTSIT™, Model 11/16 SCRIPTSIT™, and
NEWSCRIPT™. In fact SUPER has so many features that

it takes a six-page product description to cover them all.
Write or call and we’ll send you one.

SUPER is available for IBM/PC, CP/M systems and

TRS-80 Models |, II, 111, 4, 12 & 16.
Prices: TRS-80 and Osborne versions $250.00
Other CP/M versions $295.00
Manual (Price applicable to purchase) $ 25.00
Now available for the IBM PC $250.00

MasterCard and VISA accepted.

SUPER/XT-FOR IBM

Now all of the above plus 60 fields, 32k
maximum record length, relational structure,
10 indexes, table look-up on data entry for
verification or insertion, upward compatibility
with SUPER data files, multiple screens, user
defined menus and more. Current users up-
grade for price difference during introductory
period. 299.00
Write for Catalogue

R T
Institute For Scientific Analysis, Inc.

SOFTWARE FOR HARD USE ™

Dept MM-2 Institute for Scientific Analysis, Inc.
P.O. Box 7186 Wilmington, DE 19803 (215) 566-0801

ORDERS ONLY
800-441-7680 EXT. 501

Trade mark owners: dBASEII-Ashton-Tate. SCRIPTSIT. SuperSCRIPTSIT, TRSDOS,
and TRS-80-Tandy Corp. NEWDOS/80-Apparat, Inc. WordStar-MicroPro Intl. Corp.
NEWSCRIPT-PROSOFT. LDOS-Logical Systems, Inc. CP/M-Digital Research

CIRCLE 48 ON READER SERVICE CARD



Our new Optimizing =C86" C
Compiler controls
Charlie...

Like a Puppet
on a String!

N .

Take control of Charlie with
our new Optimizing=C86 ™ ¢
C Compiler...now available for _
the IBM PC-DOS and the
MS-DOS operating systems.
Take the upper hand with:

e Significantly faster and tighter code

e Standard object module format, linkable
with the MS-DOS linker

e Compile time switch for big machine addressing

(Programs can be as large as the memory you
can afford!)

e Compile time switch to produce in-line 8087 code.
(We still provide our floating point package, too!)

¢ Significant performance increases for our |/O
library

MS-DOS version 2.00 I/O library

Many additional library functions

Expanded manual with numerous examples
Librarian for maintenance of MS/DOS libraries

Optional assembly source output (It's not
NECESSARY to produce assembly source, but it
CAN be assembled using MASM!)

Pull Charlie’s strings with our new Optimizing =
C86™ C Compiler. See your local dealer or call
Computer Innovations for information and to
order the C86 Compiler Diskette and
Manual...still only $395.00!

Computer Innovations &&
10 Mechanic Street The‘l sav it ﬁ"-..
We Do It All!

Suite J-507
Visa and MasterCard accepted.

Red Bank, N.J. 07701
(201) 530-0995

*C86 is a trademark of Computer Innovations, Inc. CPM-86 and MPM-86 are
trademarks of Digital Research. MS-DOS is a trademark of Microsoft. PC-DOS is a
trademark of International Business Machines.
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News & Views
continued . . .

DRI announces personal
CP/M on a chip

Watch out, Microsoft! Digital Re-
search has formed a “Consumer
Products Division™ that has already
announced two OEM products. The
first is a ROM version of CP/M for
low-cost home computers; this is
menu-driven with help screens and
prompt lines.

The second is the “Visual Infor-
mation Processor,” a set of I/O
routines to give window facilities and
mouse cursor control to low-cost
machines. It is rumored that this
software is being considered by
Commodore for a system now in de-
velopment. The system would pro-
vide a Lisa-like interface using stan-
dard ASCII characters instead of
icons. Thus, a menu appears along
the right-hand side of the screen,
with prompt boxes along the bottom
and a large working window above.

Also, DRI has appointed Ken
Harkness, formerly president of
Atari’s Arcade Division, as the man-
ager of the new Consumer Products
Division. Previously, Harkness was
with General Foods and Pepsico.

User group news

Some new user groups have come
into existence. They are:

® CPRO Users Group—devoted to
supporting CompuPro (Godbout)
products. Membership is $10/yr.
The group plans a newsletter con-
taining technical information,
bugs/fixes, etc., and group pur-
chases. Write: CPRO U.G., Box
1479, Woodbridge VA 22192.

® S.U.G./U.S.A.—devoted to sup-
porting the Sanyo systems, will pub-
lish a newsletter and distribute pub-
lic domain software. Write:
S.U.G./U.S.A,, Box 8069, Boston
MA 02114.

e CP-PLUG—devoted to support-
ing CP/M Plus, mainly on Apple,
but on other systems as well. They
will publish a quarterly newsletter
and distribute public domain soft-
ware. Membership is $5/yr, which
includes newsletter and access to
software library. Write: CP-PLUG,
c/oJames M. Scardelis, Box 295, Lit-
tle Falls NJ 07424; (201) 256-7249;
on Compuserve write 75665,436
(member of both MAUG and CP-
MIG), or on Source write STT190.
e CP/M SIG (Central Florida Com-
puter Society)—This group, which
has been in existence for some time,




News & Views continued . . .

holds meetings on the 3rd Wednes-
day of each month at Florida Feder-
al, 919 W. Hwy., Orlando. For infor-
mation, call Tom White (305)
851-3243 or write: CFCS, Box 8019,
Maitland FL 32751.

The top software
suppliers

Software News each year reports on
the “Top Fifty Software Vendors.”
This year seven microcomputer soft-
ware vendors made the list, up from
three last year. Furthermore, four of
the software vendors who previously
sold only mainframe software have
also decided to get into the micro
business as well. The micro software
companies, their rank on the list, and
sales (in thousands) for 1982 are:

9 MicroPro Intl. $39,120
Corp.
13 VisiCorp 35,000
14 Softsel Computer 34,485
Products Inc.
22 Digital Research Inc. 22,032
23 Microsoft Corp. 22,000
37 Lifeboat Associates 15,000
44 Ashton-Tate 12,000

The mainframe software suppliers
who are now into micro software are:

1 Management Science $101,244
American
2 Cullinet Software 69,691
4 Informatics General 68,034
Corp.
26 Information Builders 19,200
Inc.

MSA entered the micro business
by acquiring Peachtree Software.
Cullinet is selling software to IBM
PC owners to allow them to use
Cullinet software on mainframes. In-
formatics has entered into a joint
agreement with VisiCorp to develop
software that will allow machines us-
ing VisiOn to communicate with
mainframes. Information Builders
has announced that it is converting
its DBMS software to run on the
IBM PC.

I should think that readers of this
column need no introduction to
Micropro, Digital Research, and
Microsoft. Softsel is the largest inde-
pendent distributor of micro soft-
ware selling mainly to retail outlets.
Lifeboat is the largest independent
distributor of CP/M-based software.
Ashton-Tate produces the dBASE 11

and DBMS packages, as well as sev-
eral others.

The WARGAMES
computer

By now I would imagine that every
micro hacker has seen the movie,
“WARGAMES” with its NORAD
supercomputer called “WOPR”
(pronounced whopper), and the
command control center that con-
tained a dozen large overhead dis-
play screens and 52 terminals. And
then there was the teenage computer
wizard with his old IMSAI, who

cracked the system to play a thermo-
nuclear war game that turned out
not to be a game.

Now we learn that everything was
done on a microcomputer. Steve
Grumette of the Artrifical Intelli-
gence Research Group was responsi-
ble for the whole thing. The system
used was a CompuPro 8/16 System
with 1 MB of memory. The termi-
nals were actually displays con-
trolled by a CompuPro video card
with a reprogrammed character set
to display graphics. Screen images
were created and saved on disk, then

i

IEEE-696 / S-100 BUS

©Computalker, 1983

TELEPHONE INTERFACE
= FCC Approved
* Initiate & Answer Phone Calls
¢ Touch-Tone® Generator & Decoder
* Detect Phone Line Status
(busy, ringing, answered, etc.)

VOICE DIGITIZER

* Record Speech

* Speech Storage in RAM or Disk
* Speech Qutput

* Choice of 5 Bit Rates

CompuFone: comPuTER INTERACTION BY TELEPHONE

Access and enter data to your computer from any telephone via the
Touch-Tone® keys. Verify your transactions by recorded speech.
So many exciting applications for the CompuFone are possible:
voice maui, telephone answering machine, electronic funds transfer,
telephone soliciting and data gathering, electronic Rolodex® data
base query with voice output, order entry and inventory control, tele-
phone banking—and that’s just the beginning.

L COMPUTALKER, 1730 21st St., Santa Monica, CA 90404
Call us at (213) 828-6546
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USE MAGIC/L
TO WRITE

JUST ONE PROGRAM

Bet you can’t ‘ with one.

For just $295 MAGIC/L™ is yours. And suddenly
you find you've bought more than a language.
MAGIC/L is an entire interactive environment;
an assembler, a compiler, an editor, an 1/O pack-
age, and a system call facility are all wrapped up
and delivered. And now MAGIC/L is available
for CP/M-based computers.

MAGIC/L is easy to learn. It has syntax similar
to C and Pascal, and because it's extensible as well
as interactive, it dramatically increases productivity.

Program development features include a built-in
text editor, command line recall, CCP, STAT, and
PIP command emulation, and the ability to store
keyboard dialog on disks.

Key language features include: CHAR, INTEGER,
LONG, REAL, and String data types; record struc-
tures similar to the STRUCT facility in C; and a
complete |/O package that can provide random
access, variable length /0 to any CP/M file.

And MAGIC/L offers great portability. Source
code which runs on CP/M can be compiled
unmodified and run on any other processor.

Typical applications include hardware interfac-
ing, process control, games creation, interactive
graphics and image processing. MAGIC/L has
made programming easier for DEC, 68000, and
Data General users. Now it's working for CP/M
users too.

MAGIC/L provides everything you need to
write a complete program. But the only way to be
convinced is to try it yourself. Send us your $295
check or money order—we also accept Master-
Card and VISA—we’ll send MAGIC/L for CP/M to
you at once. A full money back guarantee is part
of the package. Once you've sampled that first
program, you'll have to try another . . . and
another . . . and another. MAGIC/L . . . it's more
than a language.

MAGIC/L . . . It's more than a language

g

LOKI ENGINEERING, INC,

55 Wheeler St., Cambridge, MA 02138 (617) 576-0666
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MAGICIL is a trademark of Loki Engineering, Inc.
DEC is a tfrademark of Digital Equipment Corporation.
CP/M is a frademark of Digital Research, Inc.
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News & Views
continued . . .

recalled onto the terminals. Pro-
grams were written so that when an
actor hit the correct number of keys
(any of them) the computer respond-
ed with a preprogrammed message.
The overhead screens were created
by computer-controlled projectors.

Moving from one OS to
another

The problem of moving software
from one operating system to anoth-
er has been made easier by the intro-
duction of software to do the transla-
tion. Some of these packages have
been mentioned in this column previ-
ously, and some are currently under
test by Microsystems reviewers. |
thought I would mention the ones I
am aware of (if readers know of oth-
ers, please let me know):

Name/Vendor Description
The Bridge CP/M «— UniPlus+
Unisoft Systems
Berkeley CA

(415) 644-1230

OS Converter CP/M «— MS-DOS
Dynamic Microprocessor Assoc.
New York NY
(212) 687-7115

Getfile CP/M «— MS-DOS
Professional Data Systems
San Diego CA
(619) 291-2300

Module 8/16 8080/Z80 — 8086
Professional Data Systems
San Diego CA
(619) 291-2300

XLT-86 8080/7280 — 8086
Digital Research
Pacific Grove CA
(408) 649-3896

MTRANS MBasic — Oasis
Phase One Systems
Oakland CA
(415) 562-8085

Random news bits
Microsoft, in an effort to promote its
products with independent software
suppliers, has dropped its runtime
royalty fees for users of MBasic, Busi-
ness Basic, and its Cobol compiler
...IBM has decided to drop its 4"
drive, citing lack of acceptance by
OEMs—which probably means that
the IBM PC division didn’t want it. €3

TIRED OF MAKING BACKUPS?

USE ERROR-CORRECTING dataCURE™

EASY TO RUN NOTHING TO LEARN PAYS FOR ITSELF
With dataCURE you request operations simply by typing a function number and a drive letter.
Everything else is automatic.
You don’t use PIP to make a backup copy of a diskette. Instead, you use’'a PROTECT function.
This causes the diskette to be scanned track-by-track at high speed, creating special information
in a pair of concealed files. This information is used by the CURE function to identify and fix errors.
The special files reside on the original diskette. (They take up only about 5% of diskette space.)
There are no backup diskettes to mount or dismount, and you can do it all with just one drive.

The diskette savings alone will pay for the product.

dataCURE 1S BETTER THAN EVER
NEW single-drive operation — NEW total directory rebuild
NEW TurboDOS® 1.21 — NEW skips unallocated groups
NEW P&T 2.2e — NEW space overhead cut to 5%
CPIM® 2.2 — fixes an entire track
menu and command modes — supports all (!) formats
THREE WAYS TO BUY IT
— NEW %19 demo diskette (310 upgrade credit)
— NEW $149 slave overlay, called from your programs
y — $99 standard system
Distributed in 8" CP/M format. NJ residents add 6%. All US residents add $5 shipping and handling.
Outside US add $5 plus 20% and prepay in US dollars. Quantity discounts dvailable.
Dealer and manufacturer inquiries invited.

COLORADO ONLINE

40 Balfour Lane Ramsey, NJ 07446
201-327-5155
800-225-0103

VISA MASTERCARD

CP/M is a registered trademark of Digital Research Incorporated.
TurboDOS is a registered trademark of Software 2000, Inc.
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Happy Holidays
- from Components
Express . . .

COEXS80FT
Paralle! .
Printer

A1 -
*Bulk Boxes of 100 Diskettes. Tyvec
Sleeves Available.

**Bulk Boxes of 100 Diskettes w/Hub
Rings. Tyvec Sleeves Available.

“Kiss Your Computer For The Holidays” - Y
Components Express,Inc. —

offer Expires Dec 31, 1983.

Santa Ana, Calif. 92705 ® 714/558-3972
TWX 910- ® ADVACON SNA e International Orders Welcome
Terms of Sale: Cash. Chec ards, MO, C.0.0. FOB Santa Ana. Calif. residents add 6% sales tax
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In the Public Domain

by Chris Terry

double density was the exception

rather than the rule, programs
tended to be compact, and disk space
was seldom a problem. Double den-
sity and double-sided drives have
vastly expanded the real estate avail-
able, and yet many floppy disk users
are quickly running out of
Lebensraum,

There are several reasons for this.
Compiled programs with runtime li-
braries are inherently larger than
tightly coded, assembly language
counterparts. Software vendors, re-
sponding to the demands of nontech-
nical users, are including prompts
and friendly messages with gay aban-
don, and disk-hungry database man-
agers generate a multiplicity of small
files. There are more than 200 vol-
umes of public domain programs,
many of which one wants to keep
online—and text files eat space at an
even more frightening rate than do
programs.

What to do? Get a hard disk?
Maybe, but without ruthless pruning
and archiving, you can fill 20 MB al-
most as quickly as 2 MB. Fortunate-
ly, there is at least a partial solution:
data compression.

I n the early days of CP/M, when

Data compression
There are many techniques for com-
pression. One possibility is recur-
rence coding, in which a string such
as ABbbbbbHCD (10 bytes, where b
is a space) might be encoded as
AB*6CD (6 bytes, where *6 repre-
sents the six spaces). This would give
good compression of columnar data
using spaces instead of tab codes, but
very little in straightforward text.
Another possibility would be pat-
tern substitution based upon the fre-
quency of various letters, using short
patterns for frequent letters and
longer patterns for the rare ones. The
prime example of this is the Interna-
tional Morse code, in which the let-
ter E (avg. 13%) is a single dot and J
((avg. 0.13%) is a dot followed by
three dashes (a dash being three
times as long as a dot). In 1952, D.A.
Huffman published an article on the
construction of such “minimum re-
dundancy” codes. Use of Huffman
codes can yield text compression
varying from 75% down to as little
as 40%, depending on the type of
data being compressed. There are
two public domain programs for file

compression, both of which use
Huffman codes.

COMP2 and EXP2, in SIG/M
Vol. 40, are compression/expansion
programs based on those published
in Harold Corbin’s “Introduction to
Data Compression™ (Byte, April
1981) and were adapted for CP/M
by Kelly Smith. I have not used
these, and I suspect that they are for
demonstration only, since the docu-
mentation states that ** . . . process-
ing of the input stream continues un-
til a period (.) is detected, when
control returns to CP/M.”” This, if
literally true, would make compres-
sion of continuous text impossible.

SQUEEZE, UNSQUEEZE are
more sophisticated programs written
in C by Richard Greenlaw and up-
graded by various other benefactors.
.COM files are supplied and are
ready to run on most systems. The C
source code is available, and can be
modified with an editor and recom-
piled with the BDS C compiler.

SQUEEZE first compresses repet-
itive characters, then constructs a
Huffman code that is optimized for
the data being compressed. The table
of codes is incorporated into the
squeezed file for use by
UNSQUEEZE. Considerably great-
er compression is obtained by these
techniques; a fixed Huffman code
optimized for mixed upper/lower
case text would be inefficient for an
all-upper-case assembly source file.
However, the inclusion of the table
in the squeezed file may actually
lengthen the output if SQUEEZE is
used on a short file.

UNSQUEEZE has facilities for
displaying the first N lines of a
squeezed file on the console. Both
SQUEEZE and UNSQUEEZE have
1/0 redirection via pipes, and anoth-
er program (FLS) allows full use of
this capability in combination with a

command file.

TYPSQ is a version of
UNSQUEEZE that allows an opera-
tor to display the unsqueezed version
of a squeezed file without actually
creating an unsqueezed disk file.

The latest versions I have found
are 5Q-16 and USQ-19 in Vol. 85 of
the CPMUG library. These were ob-
tained from the Hyde Park (Chica-
go) RCPM systems run by Ben
Bronson. The previous version (SQ-
15) is available on SIG/M Vol 60.

Partly to conserve space and part-
ly to reduce the transmission time re-
quired for large files, most RCPM
systems store their .ASM form. You
therefore need some version of
SQ/USQ if you are planning to
download from RCPMs.

Data encryption

For those who require some security
either in storing files or in transmit-
ting them, an encryption/decryption
program by Ward Christensen,
called SCRAMBLE, is available on
CPMUG Vol. 36. Ward cautions,
however, that although he knows of
no way of unscrambling a file if the
password is lost, he makes no claim
to being a cryptography expert and
does not guarantee the security
against determined attack by ex-
perts. He also cautions that, since the
data is encrypted “in place” without
creating a backup file, a disk error
may make the encrypted file impos-
sible to recover. With these caveats,
however, the program is recom-
mended for those who need some de-
gree of security for sensitive files.

Where to get the
programs
I was reminded that I have not listed
sources since the first of these col-
umns (Microsystems, March 1983.)
Here, then, are the sources of public
domain software.
1) SIG/M Software
Box 97
Iselin, NJ 08830

2) CP/M Users Group
1651 Third Avenue
New York, NY 10028

3) Your local computer club
(the preferred source)

4) RCPM systems—see July *83
Microsystems for list. o
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THE ULTIMATE DISK CONTROLLER

STATE ALL
OF SIGNALS
THE [ERE
ART 696
(S-100)

$299
Assembled and Tested

e Runs 5" and 8" drives simultaneously

® Double Side, Double Density (1.4 MB 8")

e On board extended address bus driver (16 Meg)
¢ On board shadowable ROM (up to 8K)

This controller was designed using the very latest in state-of-the-art technology. The board is
made of highest quality epoxy-fiberglass and all components used are available “off the shelf".

® 8 bit or 16 bit data bus ® Reads & writes formats of the following
* Low power consumption systems: IBM 3740, System 34, IBM PC,
® Compatible with all 1771, 179X & 279X Cromemco, Televideo, Morrow, Osborne,
software Kaypro, Lobo, Xerox,TRS 80 models 1, 2, 3,
® |/O mapped (does not take up any memory 4, 12, 16 and most other soft sectored
space) systems
® Very fast - runs at maximum transfer rate ® Comes with format program & other utilities
(.5 Meg B) including Bios for CP/M 2.2
e Comes with free bios & instructions for your CP/M 2.2 w/Bios - $100.00
CP/M CP/M 3.0 w/Bios - $250.00

TQOORDER, PHONE:

MICRO DESIGN ASSOCIATES, INC. 1 YEAR WARRANTY:

25 S. 8th St. (314) 874-2777 il
. _ than ath

COlumbla, MO 65201 an’]anrene\.&'\]fnboarijrF;ff
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within 24 hours.

MANUAL — $15.00 — Deductible From Purchase of Board




If you know

dBASENl .............. 5389
Smartmodem 1200B. /... ..$439
Quickcode , .. .4 .\ - ¢ a5 8185
Multiplan ... o.du .. ... 8169
fotus1-2-3 ... ...........5329

IBM PC SOFTWARE Pascitros

SERIES 4 PAK
(PC/MS DOS) (GLARAP) ... 5] 505 349
Select information Systems
. Select Word Processor . . 595 329
Business Soltware Arts
American Training TKiSolver .............. 299 219
International LIST  SALE Softward
Power for PCDOS .. ..... 75 56 Multimate ............. 340
Power for Multiplan...... 75 56 Sorcim
Wordstar Combo ........ 75 56 Supercale .............. 195 115
Ashton-Tate Supercale 2 ... . 205 159
Financial Planner ........ 700 479 Visicorp
Friday e ... 295 198 Visicale . .............. 250 159
OBASEN............... 700 380 Visispell ...... .. 26 158
- wiusers guide ......... 720 400 Visiword ............... ¥5 269
Aspen Saftware Visischedule ............. 300 185
Grammatik . . .. e 7% 56
Proofreader 32K......... 5 38 Database
Proofreader 50K......... 50 38 Alpha Software LIST SALE
Proofreader 80K......... 50 38 Mail List . .. 9 85
Best Products Database Mnr 0 295 269
Personal Financial Pgm . 95 64 Applied Software hﬁniogy
Comprehensive Software Su.warr Versaform .. ... 389 245
PC Tutor 2.0 60 45 Ashion-Tate
Continental sanme dBASEN.............[5] 700 389
FCM (First Class Mail).... 125 n dBASE Il w/user's guiﬂeis] T29 409
Home Accountant Plus 150 94 Conceptual instruments
Emerging lmmkm' Desk Organizer .. ... .. 245
- s 1950 149 Condor Computer Gm'pmﬂon
Wordix . ceee.. 195 149 Condor 3 ........ 650 398
Edix + Wordix....... 390 289 Fox & Geller
Edix/Wordix/Spellix . ._[5] 325 Quickcode.............. 295 175
Howard Software dGRAPH ......... 295 189
Real Estate Analyzer ..... 250 185 dUTIL ... 99 59
Information Unlimited Software FYl, Inc
Easy Planner ........... 250 178 Superfile ............... 195 129
Easy Speller 2 ....... . 25 129 Humansoft
Easy Writeril ........... 350 195 DBPMS: ..o sninmansss 125 95
Lexisoft Information Unlimited Software
Spellbinder ............. 495 229 Easy Filer ..... : 400 249
Lifetres Inngvative Software
Volkswriter ....... 195 119 MW ..ecoovaae. 496 2
Mark of the Unicorn Link Systems
The Final Word.......... 300 199 Data Fax ............... 209 224
Mincg .......... e 115 139 MDBS
Matasoft Knowledge Man ......... 500 327
Benchmark Mail List ..... 250 179 Micro Pro
Benchmark Infostar..............[5] 495 327
Word Processor ......... 500 299 North American Business Systems
Micro Pro < < Answer > > ... 250 159
Mailmerge.............. 250 165 Optimal
SRS st 250 165 Accelerator ............. 195
Word/Mail ....I8] 695 426 dCLONE. . s 295
Word/Spell .......... [5] 695 426 Software Publishers
Word/Spell/Mail ... .. .[5] 845 558 PFS: Filg........ . 140 95
Wordstar. ............[5] 485 327 PFS: Report . . sz 18 L]
Microsoft © Supersoft
Multiplan™ . ... 75 169 Personal Data Base ...... 126 93
Multitool Budget......... 109 Visicorp
Muttitool Financial . ... .. 69 Visifile .. ........ 300 195
Northwest Analytical
Al L e Home/Education/Games
Dasis Bible Research LIST SALE
Punctuation & Style. .. .. 125 99 THE WORD Processor. . .. 144
The Word Plus ... ... 150 105 Blue Chip
PBL Corporation Millionaire .............. 100 75
Personal Investor ... ... 145 98 Friendly Software

PC Inbro. Set .......... 50 38
Infocom

Deadfing ............. 50 ¥

Starcross .. 40 30

Suspended .. . 50 38

F/ 4 Ot 0 N
IsM

Mathemagic . e 90 65
Lightning

Master Type 50 38
Microsoft ©

Flight Simulator™ .. ... .. 50 38
Language
Digital Research LIST SALE

SIDgs ....... el | 94
Microsoft ©

CBASICS86 ............. 200 150

C Compiler™ ... ... .. .. 500 349

Mumath/Musimp™ . ...... 300 225

muLisp/MuStar™ .. ... .. 250 188
Ryan-McFarland

RM/Cotol

Full Dev System ... . 950 713

RM/Cobol Runtime Omy 250 188
Utility/Comm/Graphics
Alpha Software LIST SALE

Apple-IBM Connection.... 195 129

Typefaces .. ............ 125 Il

-1 S — 200 149

BSTMS . Vi 200 149
Central Pa.'nl

Copy NPC............. 40 35

Smaricom 2............ 119 n
Innovative Software

Fast Graphs ............ 285 159
Insott

DataDesign ............ 225 169
IsM

Graphmagic ............ 9 65

Graphmagic Combo. . ... 150 119
Microstuf

Crosstalk/

Smartmodem .. ....... 19 19
Peter Norton

Ut s v 80 59
Visicorp

Visitrend/Plot . ........ 300 195
Woolf

Move It ... e 150 99

IBM PC HARDWARE

Corvus

PC Interface, Cable,

Man. . 300 239
Hayes Mlcmmmpum Pmﬂwﬂ

Smartmodem 12008B...[5] 599 439
Hercules

Graphics Card .......... 499 359
Microsoit ®

Mouse™ . ... . 195 149
Programming mmmmj

PC-Hayes Cable ......... 35 29

Bl B e 595 449
Quadrum

256K QUADBOARD ...... 595 435

64K Quadboard ........ 395 269
TG Products

i 65 49
Tandon

TM100-2 Drive

(5%"DS)............[5] 650 249

PC SOFTWARE CP/M-86

Ashton-Tate LIST SALE
dBASEWN.............[5] 700 389
Fox & Geller
Quickcode . ............ 295 175
dGRAPH ........... 285 189
duTIL . . 99 58
Digltal Research
CBASIC86 ............. 200 150
CPIMBB ...pvuniucin 60 45
Pascal MT+86
With SPP-86............ 600 450
Concurrent GP/l 350 249
Woolf
Mo lt.....oooveescnss 150 09

APPLE II/I1- DOS ©

Business
Artsel LIST SALE
Magic Mailer ......... 0 49
Magic Window Il ... . 150 99
Magic Words .. ... ... 0 49
P
it 385 285
AR.... 385 295
nv..... 395 285
Broderbund
General Ledger w/AP . .. 495 305
Bank St. Writer ....... 0 45
Continental
CPA #1,234 (ALL 4) ..[5] 1000 609
CPA#I-GL ..... ... 250 159
CPA #2-AR .. . 250 159
CPA #3-AP ... 250 159
CPA #4-PAYROLL . 250 159
FCM (First Class Mail).... 100 68
Home Accountant ...... 7% 52
Decislon Support
Accountant With
DBCALC ......... . 149 112
Accountant ............ 12 9
Piewriter/
Multi 80 Column ....... 150 99
Kensington
Formatil.............. 150 113
Lk
Letter Perfect
WiMail Merge.......... 150 112
Microsoft ®
Multiplan™ .. ........... 275 169
Multitool Budget. . 150 109
Multitool Financial 100 69
Time Manager ....... 150 115
Muse
Supertext Home Office . . . 125 n
Supertext Professional ... . 99 85
L
Personal Investor ........ 145 99
Program Design
New Step by Step .. ... 80 50
Sensible
Sensible Speller ......... 125 85
Line
Dictionary .............. 100 69
Screenwriter Il .......... 130 85
Screenwriter
Professional ............ 200 149
Siticon Valley
Word Handler .. .. . 199 139
Executive Speller ... ..... 75 56
Software Dimensions
Accounting + I1GL...... 395 289
Accounting + I1AR ..... 395 289
Accounting + HAP...... 395 289
Accounting + Il
Inventory . . erres 395 289
Accounting + |I
Payrol o Coc i 395 289
Synergistic
Global Program
Line Editor ....... .. BS 49
Icorp
Business Forecasting
Mol .......oonepuninen G Kl
Visicale . ...... 250 159
Visiplot ... ..... . 200 156
Visischedule ... ... . 300 195
Database
AST LIST SALE
Versalorm.............. 389 245
Micro Lab
Data Factory............ 300 216
Muse
Address Book........... 50 38
Silicon Valley
List Handler ............ 90 68
Software Publishers

PFS: File.....oconeenn.. 125

PFS: Graph .. .. 125

PFS: Report . . 125
Staneware

DBMaster .............. 350

DBMaster/Hard Disk. . 499

Statpak . ... 99

Utility Pak 1..... 129

Utility Pak 2 129
Synerglstic

Modifiable Database .. ... 80
Visicorp

Visiile...........co00ne 0 250
Home/Education/Games
Beagle Brothers LIsT

Alpha Plot. . 40
s

Telstar Level I........... 40

Telstar Level Il .......... 80
Lightning Software

Master Type . ........... 40

English SAT #1.......... 30

Learning System ........ 150

US Constitution Tutor .... 30
Microsoft ©

Typing Tutor II™ ......... 25
Quallty Software

Bag of Tricks ........... 40
Sensible

BEBY: oo 40
Synergistic

Stargazer's Guide ........ 30
Language
Microsoft ©

Applesoft Compiler

(11,550 R S 175

Mumath/Musimp

(ADIOS)™ .............. 250

plisp/uStar ............ 200
Terrapin

{1 g, = | E 150
Utility/Comm/Graphics
Avant Garde LisT

Ultra Plot/DIF/Datagraph . . 99

HiRes Secrets. .......... 125
Beagle Brothers

Apple Mechanic ........ 30

Beagle Bag .. .. 30

00S Boss .. 24

Double Take 35

Pronto DOS .. 30

Utilty City ... ... 30
Central Point

Copy Il ......ooocinicn 40

e

Menu Generator . ........ 40
DataSoft

Micro Painter ......... 3 35

Terminal Program........ 100

Electric Duet............ 30

Graforth Il.............. 75
Link Systems

Link Index. . .. 195

Link Video 55
Lotus

Executive Briefing

BVRIORE ..o o maas 199
Muse

DARBEION s 60
Omega Microwave

nepeoior. L 60
Penguin

Comp Graphics/

Apple Tablet ........... 120

Complete Graphics

VR 70

Graphics Magician . 60

Special Effects .. 40

Special Effecls

Apple Tablet ........... m

194

75

23
56

149
42
148
43

49
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Phoenix

Zoom Graphics.......... 50 38
Sensible

Disk Organizer .. ..... ... 30 23

Disk Recovery .......... 3 23

Image Printer Epson . 40 30

NEC Dot Matrix ... 40 30

Multi Disk Catalog ... .. 25 19

Super Disk Copy ........ 35 26
Sirlus

Pascal Graphics Editor ... 100 75
Southeastern

Data Capture Videx . ... .. 90 65
Southwestern Dala

ASCII Express

Professional ............ 130 89

Printographer ........... 50 38

Zterm Prof.............. 150 109
Videx

Videoterm Utilities Disk. .. K/
Visicorp

80 Col prebook/Apple . . .. 29 21

80 Col prebook/Visicale .. 49 27

Soft Video Switch ....... B B

VIBMBEM. ;. s A0 9

Visitrend/Plot ...... ... 300 195
APPLE III™
Visicorp LIST SALE

Business Forecasting

Mool ....conspnaes 1000 78

Visischedule ............ 300 195
Link Systems

Dol T oo snasgs 208 A6
Software Publishers

PRSCRle. v v, T8 2180

PFS: Report . ...... ... 125 rel
APPLE Ile™

Most Apple 1l products also run on the lle
(call for details). Products below are
specially designed for the lle.

Sierra On Line LIST  SALE
Screenwriter Il ... 130 85
Software Publishers
PFS: File.............. 125 85
PFS: Graph. .. 125 85
PFS: Report ..... ... ... 125 el
Visicorp
Vigleale”, . .o cinan 250 159

APPLE HARDWARE™

Hardware
Esstside LIST  SALE
Wildcard (Wl+)......... 130 99
Wildcard (for lle only).... 130 109
Micromodem 11 9 258
w/Term Pgm .. ... 409 289
Kensington
System Saver Fan ... ... 90 69
Kraft
JoyBBck... .. ... 4Bl
LK
Lower Case Char Gen ... 25 19
Microsoft ®
16K RAM Card™. . 100 69
Premium System™ . 695 489
Softcard™ .......... .35 219
New Premium Card™..... 495 369
Persanal Computer
Applicard (6MHz)........ 375 305
TG
Joystick................ 60 45
Videx
Enhancer Il ... 149 99
Ultraterm. . . I m
Videoterm with
Softswitch.............. Is 239

WHY PAY MORE?

CP/M-80
(8" Standard SSSD)

Other formats are available as special orders
thry Software to go.

Business
ATl LIST SALE
Power for CP/IM ......... 7% %4
Ashton-Tate
Bottom Line Strategist. ... 400 269
Grammatik . ............ 75 56
Proofreader (32K or BOK) 50 38
Designer Software
Palantir ................ 425 209
Dicironics
Random House
Thesaurus 150 102
Digital Research
Display Manager .... 400 295
ic
Supervyz............... 150 94
Mark of the Unicorn
The Final Word. ... 300 199
Mince .......... 5 w2
Metasoft
Benchmark Mail List 250 182
Word Processor . . 500 299
Micro Pro
Calcstar 145 96
Mailmerge.. . 250 129
Spelistar .. 250 128
Starindex ............. 195 150
Word/Mail ... ... [5] 695 347
Word/Spell ...........[5] 695 347
Wordstar Prof.
(Word/Spell/Mail)......[5] 845 395
Wordstar.............[5] 495 248
Migrosoft ©
Multiplan™ 275 189
Multitool Financial 100 69
Multitool Budget. . .. 150 109

Northwest Analytical
Starpak ................ 495 3869
Oasis
The Word Plus.......... 150 105
Punctuation & Style. 129 99
e
Milestone .............. 285 229
Select
Select Word Processor ... 595 329
Sorcim
Supercalc .............. 195 115
Supercalc 2 ....... ... 285 159
Database
Anderson-Bell LIST SALE
Abstal; ,ooviencioni. 205 838
Ashton-Tale
dBABE Il i i 700 389
dBASE 1l
wiuser's guide .......... 729 409
FiMday..coscinsina 2680 198
Caxion
Cardbox ............... 245 177
Condor
Condor3 .............. G650 395
DJR
FMS80............ 395 275
Digital Research
Access Manager ........ 300 219
1
Superfile . . 195 12
Fox & Geller
Quickcode............... 295 175
Quickscreen/dBASE Il ... 149 119
IGRAPH . iy 205 190
99 58
125 95
495 327
Sorting Facility
(MSORT)™ ............. 196 1@
Pearl Soft
Personal Pearl .......... 295 221

T/Maker Ca
TiMaker Il ... 5 25
Home/Education/Games
Infocom LIST SALE
Deadiing ............... 60 43
Starcross 5 38
Zork | . 50 38
Zork 1. 50 38
Zork Il . .. o 50 38
Suspended ............. 50 38
Supersoft
Dungeon Master. ........ 40 30
Nemesis . . S 45 34
Language
Digital Research LIST SALE
CBBO.................. 500 369
CBASIC e 150 94
PLA 80 500 315
Pascal MT- S
Pascal MT+ with SPP.... 500 395
RMAC . ceeee... 2000 150
SID ... PR T - |
28D oosemeiazae. 000 BB
Microsoft ®
Basic 80 Interpreter ... .. 350 249
Basic Compiler . .. ... 385 285
Cobol 80............... 750 562
Fortran 80.............. 500 345
MACRO 80 . 200 150
plisp/uStar ... .. 200 156
ADA Compiler........... 300 225
C Compiler............. 250 188
Utility/Comm/Graphics
Byrom LIST SALE
BSTAM ... ... 200 149
Digital Research
Despool............. 50 38
Microstuf
Crosstall/Smartmodem ... 195 117
Supersoft
Disk Dactor ........... 100 75

Woolf
| 125 83
HARDWARE, NOT
MACHINE SPECIFIC
Amdek LIST SALE
Color 11 (RGB) .......... B39 645
Hayes Microcompuler Products
Chronograph . 249 199
Smartmodem 1200 . . 699 499
Smartmodem 300 ... ... 219 209
NEC
Monitor 12" Green
HiRes................. 285 167
Novation
e R 149 119
Smart Cat 103 ce... 259 am
Smart Cat 103/212.. ... 585 478
™ = Manufacturer's trademark
® = Indicates a manufacturer's
registered trademark
ot g sl SRR SR |

* We ship within 24 hours on most
items.

+ Both East coast & West coast ship-
ping points.

Orders must be PAID
by December 31
to qualify for these

special prices.

Programming International

TELEPHONE ORDERS

Qutside CA:
Inside CA:
Local:

More CPM® , APPLE® ,
IBM PC™, UCSD p- System™
software, hardware, etc.:
call for quote.

(800) 222-8811
(800) 631-4400
(415) 324-3730

TERMS: All prices subject to change
without notice and availability. Cashier's
check/MO/bank transfer. Allow time for
company or personal checks to clear.
Prices reflect cash prepaid discount.
VISA/MASTERCARD/COD/PO’s + 3%.
CA residents add sales tax. Allsales final.

505 Hamilton Ave, « Suite 301 + Palo Alto, CA 94301

Technical Support
Order Status
Sales Manager

(415) 3240311
(415) 324-0306
(415) 324-0305

Order lines are manned 6:30-6 Monday thru Friday and 9-5 Saturday.
Other lines are open 9-5 Monday thru Friday.

SHIPPING: $3 per item for UPS surface

RETURNS: All returns subject to

($6 for BLue Label) within Ci
USA, except where shipping cost is
specifiedinsquarebrackets. UPS does not
gotoCanada, Alaska, APO's, FPQ's; call
for ship charge or add 15%—we will
refund/credit difference.

|, must hav
tion number, obtained at 415-324-0305.
Unauthorized returns will be refused;
damaged goods will be refused. All returns
subject to 15% restocking fee. No return
after 30 days.




Letters to the Editor

Dear Mr. Libes,

A friend brought your August is-
sue to my attention, specifically the
article by Ian Ashdown and his
“XERA” program. For his (and
your readers’) information, a pro-
gram is available upon most Remote
CP/M systems called “ERAQ”,
which accomplishes the same ends as
the XERA program. I wrote this
program and released it to the public
domain over a year ago. An article

Dear Mr. Libes,

Richard Balocca’s response to the
review of his company’s C compiler
by David Fiedler (“The Supersoft C
Compiler,” September 1983) con-
tained a misleading statement. He
implies that Supersoft C is the only
compiler that supports UNIX-com-
patible I/0 functions with no “sensi-
tivity” to CP/M’s 128-byte record
size. In other words, it has the ability
to seek within a file and change as lit-

tle as one byte at a time. “Try this
with any other CP/M C compiler,”
he says.

Whitesmiths’ C, when used with

was getting stray characters. I dis-
covered that this terminal does not

always send the second character of
an ESC sequence immediately after

describing this program was pub-

lished in Lifelines (September 1982).
The primary difference between the
two programs is that ERAQ will re-

move any SYSTEM or READ- the first. In this case the wait-count KADAK Product’s Real-Time C
ONLY protection if erasure is CHRLEN in my listing needs in- Library ($95 for the object library),
requested. creasing. This can be tried by replac- supports these portable I/O con-

ventions. [See p. 151.—Editor]
Unlike Supersoft’s compiler,

the executable program may be dis-

tributed without paying any royal-

and reassemble. I know of no harm ties, and the program does not dis-

that comes from increasing this con- play any copyright notices when it

stant even further if needed. runs.

ing the 61 hex (just before location

INTRY) to FF in the BIOS. If the

trouble goes away, then redefine
HRLEN EQU Z80OMHZ+6000/GBAUD

Thomas N. Hill
200 Oklahoma St.
Anchorage, AK 99504

Dear Mr. Libes,
This is to record one correction
and two cautions regarding my arti-

cle, “Customize your Word proces- H. Bradford Thompson G.S. Fawcett
sor Keyboard™ (Microsystems, June The University of Toledo Analyst
1983, p. 106). The first two items Toledo OH 43606 Kadak Products Ltd.

206-1847 West Broadway Ave.
Vancouver, B.C., Canada
Vo6J 1Y5

were called to my attention by Allen
Alexopulos of Annapolis, MD.

The correction: In Note 2, the
jumper ““connecting pins 3 and 14”
should connect pins 4 and 13.

Caution one: The DI. . . . EI pair
with the call between may not be
where I found it in my copy of Life-
boat’s BIOS. In Allen’s it was a few
bytes away. The user should (/) use
DDT to find this instruction pair results unless the optimization
(F3....FB), (2) note the location of switch is shut off during the C2
and the address following the CALL step.

(CD) between the DI and the EI, (3) ¢ the dowhile and goto features do
put the location of the CALL (that not work.

is, where it was found in the DDT ® review of the distributed C
dump) in the statement CCALLA source libraries shows many ex-
EQU. ..., and the address called in amples of unstructured code
the statement DROUTN EQU. . .. with multiple function exit
Remember that addresses are in points, little or no documenta-
memory, and therefore in the DDT tion, and other poor design
dump, low byte first, so that the two practices.

bytes must be reversed when insert- I also encountered similar prob-
ing them in the EQU statement. You lems with version 1.1 of the

can get the address right-side-to Supersoft C compiler.

| from DDT by using the L command, Again, congratulations to Dave
Lxxxx, where xxxx is the address of Fiedler for publicly identifying a
the DI instruction. poor product.

Caution two: I recently got a new
Z29 terminal (very nice, except for
an idiotic location of the BREAK
key), and found that on rapid repeat-
ed-key input from the cursor keys 1

Dear Mr. Libes,

I totally agree with David Fied-
ler’s conclusion about the Supersoft
C compiler (Microsystems, Septem-
ber 1983, p. 44). I have spent approx-
imately 160 hours attempting to use
version 1.2. Some of the bugs en-
countered include:

® the optimizer produces erratic

Dear Mr. Machrone,

I recently read your terminal test
report article in the March 1983
Microsystems. This is the only article
on terminals I've read in the eight
months or so that I've been research-
ing personal computers. It is also one
of the most comprehensive, best or-
ganized, best written, and most
forthright computer equipment re-
view articles I've ever read. Since
you seem to be quite knowledgeable
about terminals (unlike almost ev-
erybody else I've talked to), I am
hoping you can answer some ques-
tions I have.

Until recently, all the personal
computers I've considered buying
didn’t need a terminal. I've since be-
come interested in a couple (Sage
and CompuPro) that do need one.
But nobody seems able to give me de-
finitive information about their ca-
pabilities and limitations. I will
greatly appreciate any info or an-
swers you can give to the following
questions:

1) The question I’ve had the most
trouble getting answered is whether

William E. Hatch

Automated Sciences Group, Inc.
Rt. 2, Box 708

King George, VA 22485

22 Microsystems December 1983



Letters to the Editor continued . . .

you can do bit-mapped graphics on a
standard terminal, such as those you
reviewed. Some people say no, some
say yes, some say maybe and most
obviously don’t know. Can a stan-
dard terminal display bit-mapped
graphics? If not, can it be modified or
have a circuit card added to enable it
to do so?

2) Have you revised your evalua-
tion of any of the terminals you re-
viewed? Do you still think the Visual
50 (and the 55, with function keys,
which I would prefer) is the best ter-
minal for the price? Are there any
significantly better terminals avail-
able for a little more money ($800-
900)? Most of my initial uses will be
text-related, so I think quality of text
display would be the most important
characteristic for me.

3) What is N-key rollover and why
is it desirable?

4) The Visual has its cursor con-
trol keys at the top (or back) of the
keyboard. This seems quite inconve-
nient to me. What do you think?

5) Can a terminal’s cursor keys
and function keys be made to work

with programs (such as word proces-
sors) easily (assuming the software
allows for it)?

6) What is meant by “smart” ter-
minal and “dumb” terminal?

7) Do these terminals (and others
in this price range) have keyboard
buffers (to prevent out-typing the
display and losing characters)?

8) You mentioned several of the
terminals’ transmission rates in the
article. Is this very important? Most
of them seemed unreliable at the
highest rates. Are more expensive
terminals better in this regard? I
would think the higher the rate, the
better.

9) On p. 88 of your article, you
said “. . .neophyte users have no
idea of the potential offered by prop-
erly designed terminals. . . .” Could
you elaborate on this?

Thank you very much for your
time and effort. Keep up the good
work.

Doug Hazen, Jr.
1935 N.W. 31st PL
Gainesville, FL 32605

Bill Machrone replies:

No low-end terminal displays bit-
mapped graphics. Most have charac-
ter graphics, which is nothing more
than a special character set useful for
drawing forms on the screen. Bit-
mapped or pixel graphics require far
more memory, since you have to be
able to turn each pixel on or off inde-
pendently. Add-in boards are avail-
able for many low-end terminals, and
we will be reviewing one in an upcom-
ing issue. They typically have 512 X
??? resolution—less than what you
would find, say, in an IBM PC or Ap-
plein high-res mode, but good enough
Jfor most applications. The biggest
problem you are likely to encounter
using bit-mapped graphics is printing
the images you create on the screen.
There are hardware and software so-
lutions, but shop carefully for com-
patibility before you buy. Take noth-
ing on faith; see a demo. Compare the
cost of a terminal with built-in bit-
mapped graphics to that of an add-in
board, taking into account the fea-
tures you need.

N-key rollover is a feature that pre-
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Letters to the Editor continued . . .

vents the keyboard scanning and de-
coding circuitry from getting con-
Sfused when multiple keys are pressed
at once. For example, if I type the
word “berth,” the e, r and [ are adja-
cent to one another under the fingers
of my left hand. I might press each of
them in turn, without releasing the
first one before pressing the second or
even the third. The keyboard encoder
should not only discern the order in
which I press them, but not be limited
in how many can be pressed simulta-
neously. Furthermore, it must not
make mistakes when two or more are

held down. A keyboard with 2-key
rollover will not “see” the t in the
above example, but will miss the key-
stroke. Some terminals will begin to
make mistakes after four or so keys
are depressed, but that isn’t likely

to be a problem. Given human physi-
ology, it might as well be n-key
rollover.

I still haven’t found a terminal I
like better than the Visual 50 at the
low end, although there are a few that
sound good. The Qume and Liberty
products are attractive, as is the new
Lear Sregler 24E. I haven’t tested
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CP/M users . ..

Make your move to 16-bit microcomputing...
without ever leaving the 8-bit world.

From CP/IM* to CP/M-86* or MS-DOS*
and back...on command. That's the
versatility CO-POWER-88™ brings to
your CP/M machine.

CO-POWER-88 adds the power of 16-
bit microcomputing — the potential for
more memory, concurrent processing,
multia tile systems and shared
code —without impairing CP/M opera-
tion. Not only does your CP/M computer
remain intact, you can even use CO-
POWER-88 RAM as a simulated high-
speed CP/M disk drive.

Built around the 8088 microprocessor,
CO-POWER-88 provides dual-process-

XEROX 820 Dual Density Upgrade ..........
XEROX 820-11 Ext. Dual Density Upgrade
BIG BOARD Dual Density Upgrade ...........

wre

MICROCOMPUTE I’RIJIIIJB'I'.E

We used to be

with 128 Kbytes of RAN
SWP’s special BIOS is $249.95 and 128-
Kbyte RAM expansion (for 256 Kbytes
total) is
ordering CO-POWER-88 already equip-
ped \Mtﬁ

only $9
POWER-88/MS-DOS systems.

Yes...
W Dual Density Upgrades. Please rush me free literature.

Send to: SWP Microcomputer Products, Inc., Dept. 300

ing power for almaost any Z-80* or 8080
machine operating under A (2.2)...
including the Kaypro, Xero
and ATR8000-CP/M personal

Board
puters.
A CO-POWER-88 costs only $499.95
CP/M-86 with

$349.95. Or, save almost $100 by

RAM expansion and CP/M-86—
5. Call for prices on CO-

Available soon...IBM PC emulation software!

. $199.95
. $100.00
. $150.00

r----—_—_-——-——

I'd like to know more about SWP's l CO-POWER-88

2500 E. Randol Mill Road (125)
Arlington, TX 76011

state
MAIL TODAY!

DEALER INQUIRIES
INVITED

PRICES AND SPECIFICATIONS
UBJECT TO CHANGE WITHOUT NOTICE.
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them yet, but they have the proper
specifications.

The reason high baud rates are de-
sirable is that they are the upper limit
on how fast you can fill the screen
with characters. In word processing
applications, where the screen is likely
to be densely filled with characters
and the software may be transmitting
a large number of escape sequences to
position the cursor, a high baud rate
can make the difference between a
boring, difficult process and a plea-
sure. 19,200 baud is very desirable for
word processing applications, al-
though even high-overhead programs
such as WordStar are acceptable at
9600 baud.

The location of cursor and function
keys is a personal choice. I tend not to
use cursor keys much, preferring
WordStar’s control key arrangement.
Function keys can be anywhere on the
board, although the horizontal ar-
rangement is best if you want to take a
line on-screen to label them.

It isn’t easy to implement function
keys in a program that wasn’t de-
signed for them. For an example of
what you have to go through, refer to
my article in the June 1983 issue of
Microsystems. It gives some assem-
bly language patches that fully utilize
the function keys on the Zenith Z-19.
Similar things can be done with other
terminals, but not without some
experimentation.

It is far easier to use terminals that
have programmable function and
control keys. You can control what
the terminal sends to the program,
and therefore you don’t have to modi-
[fv the program.

There is no agreed-upon standard
Jfor the use of dumb, smart, and intel-
ligent as they apply to terminals.
Here’s what they mean to me:

Dumb: (coined by Lear Siegler,
by the way): A terminal that displays
characters as received and transmits
characters as keyed. Responds to
predetermined control and escape
sequences to effect cursor control
and other, minimal functions such
as clear screen and clear to end of
line.

Smart: The above, plus local
editing of the onscreen image and ca-
pacity to transmit all or part of an
edited screen. More sophisticated es-
cape and control sequences, such as
clear foreground fields, clear from be-
ginning of line to cursor, save and/or
Feport cursor position, etc.




ROMAN, BOLD, ITALIC, SANS SERIF, OLD ENGLISH, SCRIPT, GREEK, GOTHIC ITALIAN, CYRILLIC, MATH SYMBOLS, .

Amazing' This was Printed on an Epson
by The Fancy Feond " System from $oft@raft

Letter Quality

Say good-bye to correspondence quality and
hello to Fancy Fond's high-resolution, pro-
portionally spaced, letter quality. Fancy Fond
provides fonts in sizes from 8 to 40 points;
styles include Roman, Bold, Italic, Script,
Old English, and more (see samples below).
All this on low-cost Epson MX and FX
printers.

Create Your Own Characters

You can use over 30 font sets in the Fancy
Fond package and furthermore, can create
any new characters or logos you like, up to
1 inch by 1 inch. A database of over 1500
characters is included in the package.

Font Style and Size Samples
(actual size)

8 point Roman 10 point Roman 12 point Roman

18 point Bold 18 pt. Sans Sent
18 pt [talw 20 /»{ ‘fcmo/nl
20 point O1d English

Soft(‘ra.ft. Inc 8726 S Sepulveda Bl Suite 1641 LA, CA ‘)004‘) {213) 821-8476

Fasy—to-Use

Fancy Fond 1s a software package for
CP/M and IBM PC compatible systems; no
special hardware or installation is required.
With Faney Fond you use your favorite editor
or word processing package to create a file
to be printed. Include as few or as many
formatting directives as you desire. Then use

Fancy Fond to print your file.

Numerous Applications

Fancy Fond customers are constantly dis-
covering new applications. For example:
Rusiness and personal letters
Custom forms, invoices, labels, signs
Foreign Languages

Mathematical Notation, Greek
Super— and Sub-scripts

View Graphs

Custom Letterheads

Resumeés

Articles for publication

Entire newsietters, brochures
Complete manuals, cover—to—cover
Advertisements, including this one
Invitations, place cards

Infoworld "The qualily of
Software Report Card E ” !
Fancy Font and the ua/r«uﬁ,
ng. E 3 ng B euem
Syt g ggg InfoWorld 5]2!83
Ease of Use OO0
CrecPemite HE0W Now avallable tor

Copyright 1983 by Popular Computing,
Inc, & subsidiary of communications,
inc Reprinted from InfoWorld

NOT PRINTED BY FANCY FONT

Germnini 10 and 15
prinbers.

[SoftCraft 8726 S Sepulveda. Suite 1641 LA, CA 90045|
l (Epson or IBM printer with Graftrax required) |
| Fancy Font System $18000 |
| Fancy Font Demo Diskette $10000 |
| California Residents add 65% sales tax |
| Outside US add $10 ($2 demo) postage |
| Mail check or money order to SoftCraft |
| Diskelte Format |
|0 8" CP/M 0O QX106 0 Osborne |

|

[0 KayPro
| O IBM MSDOS ? [J Victor 9000 2

O Apple CP/M ®
| ls? 50 applicable towards purchase of Fancy Font |
| 2M:’;'I'JO.‘J requires 128K memory |
| *tully tran sparent 8 bit printer interface required _ _ |
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THIS ENTIRE AD WAS PRINTED ON AN EPSON MX80 PRINTER AT THE ACTUAL SIZE SHOWN.
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A Powerful
Software
Develo_pmem

Tool.

4this a compact, interactive soff-
ware package which providesits
user with a fotal software devel-
opment environment. When used
on a 48K CP/M operating system,
this new, unique tool has the fol-
lowing features:

COMMAND LINE INTERPRETER
[ Direct execution calculator

mode C10nline module assembly/
compilation OJ Inferactive module
execution & debug [ Nested

CP/M named source file loading [
CCP/utility functions (DIR, PIP.efc.)

LANGUAGE [ Fast compilafion &
execution 1 Compact, modular
structured code & data 1 Top-
down design with bottom-up cod-
ing CJ Extensible: create new code
& datatypes [1 16 & 32 bif inte-
gers, variable strings CIIEEE single
precision floating point (1 Sin, Cos,
Tan, Arc, Log, Exp functions

ASSEMBLER [ Fully structured
with 8080 mnemonics plus Z80
extensions (] Assembler code
allowed within a high-level 4th
module CJ Easy inferfacing to
special hardware

LINE EDITOR 1 Direct, fast source
editing from 4th CI CP/M named
source modules {no screens)
TRACER/DEBUGGER [1Run-time
stack display & execution trace [l
Decompiles/disassembles all 4th
code [ Interactive “patching” of
compiled code

CROSS COMPILER [ Generates
compact CP/M COM files CJ Allows
generation of ROMable code
PACKAGE: 190 page manual &
8" SS/SD disk

PRICE: $89.95 + $5.00 handling

TERMS: COD, check or money
order; License required

= United Controls Corp.

P.0.Box 4620
Huntsville, AL 35802
205/837-6144 .
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Intelligent: The above, plus more
sophisticated page editing, including
multiple pages. Transmission of all or
part of edited memory, printer con-
troller, multiple-terminal emulation
and just about anything else the man-
ufacturer can think of in the way of
features.

All but the very dumbest terminals
have some degree of keyboard buffer-
ing, often implemented in conjuction
with n-key rollover.

Finally, the neophyte user has no
Sframe of reference to gauge the power
that most terminals have to offer. For
instance, in configuring WordStar for
a terminal not on the menu, you have
some choices as to whether some pro-
cesses will be done by the terminal (in
hardware) or by WordStar (in soft-
ware). It takes time and experimenta-
tion to determine what works best, or
if it works at all. Some features that
should work, according to the docu-
mentation, don’t. At least they don’t
do what you expect. You have to train
yourself to think like the terminal
thinks so you can program it accord-
ingly. Some people are unprepared or

unwilling to exert the necessary men-
tal energy.

The terminal manufacturers could
help immensely by improving their
documentation and the implementa-
tion of the features. For example, the
Visual 50 has an excellent setup
mode. The Zenith Z-19 uses switches,
primitive by comparison. Zenith’s de-
signers allow you to override any and
all of the switch settings through es-
cape codes. The Visual doesn’t offer
that freedom. They assume that the
user will control all setup modes from
the keyboard. Granted, you don’t of-
ten need it, but sometimes it’s nice to
be able to change the cursor type
(block or underline) from within the
software or to toggle the way the ter-
minal handles carriage returns. You
have to know what questions to ask
before you can determine if the an-
swers are satisfactory.

Dear Mr. Terry,

To set the record straight regard-
ing your description of LINASM
(Microsystems, August 1983, p. 22):

When CBBS became too large, I

Workman & Associates

112 Marion Avenue
Pasadena, CA 91106
(213) 796-4401

<

W

&
3
2 &

" <

THE FILE TRANSPORTER

One copy of The File Transporter will move any file
between two CP/M machines. It’ll even send to CP/M-
86 machines! Requires matching ports (serial or some
parallel) or modems. Comprehensive manual included.
The File Transporter is $69.50.

"A Primer on Pascal for CP/M Systems"

If you want to learn Pascal/M or MT + on your own,
this is the way. The Primer contains sample programs,
suggestions, and notes on disk and in the manual.
Programs come from the books "Programming in Pascal"
and "Software Tools in Pascal".

We ship from stock on many formats, including: KayPro,
8", Apple, Osborne, Monroe, Otrona, NorthStar, Xerox.
Please request our new catalog for others.
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Letters continued . . .

wrote COMBINE to combine its
pieces and strip comments so as to
create a work file to assemble. When
that got out of hand, I modified Digi-
tal Research’s uncopyrighted ASM
1.0 to make LINKASM (now often
called LASM). CBBS may thus con-
sist of many relatively small .ASM
modules (perhaps 8-30K) that
LASM combines.

Just thought I"d let you know that
whoever said LASM was created to
assemble MODEM gave you a bum
steer.

Ward Christensen
688 E. 154th St., Apt. 7G
Dolton, IL 60419

Dear Mr. Libes,

I recently discovered a “bug” in
“ZSID.COM™, Digital Research’s
Z80 version of “SID.COM” (Sym-
bolic Instruction Debugger). This is
probably the most powerful tool in
my software library. I was rather
concerned that a bug existed and so I
contacted my dealer, who sent Digi-
tal Research the following software

performance report on my behalf:

“ZSID does not understand some
16-bit number arguments properly.
For example, the hex number FFFF
is not even allowed unless preceded by
0 such as OFFFF. This is completely
different from the convention used in
SID or DDT. Also, the number
OFFFF is interpreted as 00FF, which
is completely incorrect. The number -
1 is also not correctly interpreted. For
example: LD HL,-1 is interpreted as
LD HL, OOFF.”

My dealer received the following
reply from Digital Research and
forwarded the same to me:

Thank you for your recent software
performance report concerning ZSID
v 1.4

The problem which you are experi-
encing is the result of a known bug in
ZSID. ZSID cannot assemble above
OFF7FH. All values above this will
“wrap” around and appear as 0080-
O0FFH. No patch exists for this prob-
lem and none is contemplated.

NO SPEED LIMIT!

Move your software into the fast lane!
Be the King of your keyboard!
How?

SUPERCHARGE YOUR
SOFTWARE WITH

COMDEX
Nov. 8 - Dec. 2
L.V. Convention Clr.

“Excellent.” Infoworld West Hall Booth W200

“Versatile and reliable.’” Lifelines

““Works like a charm.’ Microsystems

“It's a very good friend.” Micro Cornucopia

Time is money and SMARTKEY 1I™ saves you both

and all for only $89.00

SMARTKEY ™ is the original of its type and has
been on the market for more than two years. Beware of look-
alikes with fewer features and less flexibility.

Ask about SMARTPRINT™, SPOOL/UNSPOOL™
and other fine programs.

SMARTKEY II™ gives you the power to convert any
key to anything you want, as often as you want. In a flash,
one keystroke can recall entire pages of text or execute dif-
ficult, repetitive commands.

You can instantly install all of your special function keys,
no matter the terminal. In addition, our exclusive “super
shift” feature allows you to redefine any key while retaining
its original value.

In short, one kez does it all.

SMARTKEY 1" is completely invisible to other soft-
ware. It enhances any program, such as WordStar™,
dBase II™ or Perfect Writer™

The critics agree!

‘*Great! Nothing like it!"* Peter McWilliams, Author of

The Word Processing Book

To order or obtain more information, call or write to:

HERITAGE SOFTWARE, INC.

2130 S. Vermont Ave., Los Angeles, CA 90007 / (213) 737-7252
Dealer inquiries invited.

SMARTKEY 1™ runs on computers using standard versions of CP/M-80"™, CP/M-86™ PC-DOS™ and
MS-DOS™. Programs copyrighted by FBN Software. WordStar™ is a registered trademark of MicroPra, Inc
dBase 1™ is a trademark of Ashton-Tate. PerfectWriter'™ is a trademark of Perfect Software, Inc. CPIM™ is a
trademark of Digital Research. PC-DOS™ is a copyright of IBM. MS-DOS™ is a trademark of Microsoft
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“Any other
- Pascalis

too much
hassle!”

Picture this: you want to make a
change in a 1000 line Pascal
program. You read the source
code from disk into a full screen
editor and make your changes.
You type control Q to quit the
editor and R (for run). In 15
seconds, without further disk
access, your program has
compiled and is executing.

Pascal 80 is so interactive and
easy to use that many people
have given up Basic completely,
even for hasty ten line programs!
We do trade some power for inter-
activity, but at this price you can
use Pascal 80 as a “front” end for
another system to have both ease
of use and power. Many of our
users develop and test their
software with Pascal 80, then
recompile our source code on
another system.

Thousands of satisfied users
worldwide! (We have a liberal
return policy and have had only 2
returns per thousand copies
sold.) Many top universities use
Pascal 80 to teach Pascal.
(Names on request)

Features — Standard Pascal,
writes ASCII source, p-code and
.com files. Full screen editor,
compilation from memory or
disk, include function. Pointer
variables are addressable (like C).
Limitations — Variant records,
with, and page not implemented.
Mark and release instead of
Dispose.

PASCAL 80CPM —

Special introductory price — $79.
Requires CP/M 80. 8 inch SSSD,
Apple CP/M, Xerox, IBM,
Osborne SD formats available.
Call for information on other
formats. Free brochure.

INE O it
SOFTWARE

239 Fox Hill Road
Denville, NJ 07834 ™
201-625-8838 e
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Introducing SPL

the first multi-mode spooler Get A Second
Computer
FOR $139

for CP/M computers

If you believed that your computer
couldn’t do better than a single task
system think again. You can convert
your machine into a dual-task computer
with SPL, the amazing Spooler program

developed by Blat R+D. SPL enables you
to use hidden capacity available on your

CP/M computer to print documents and

run your ordinary programs, all at once.
While printing, your regular

programs won't stop

processing, waiting for the

printer to finish. SPL will store

the information to be printed in

internal or external (disk

drives) memory until the printer is

ready to receive the data. Result:

your programs will run at full speed.

If you have a computer

o
I .I'u':u .' il

\';\ \W

* Registered Trademark of Digital Research

As SPL can use up to the full

capacity of your disks for temporary
storage, it's much more powerful
than hardware spoolers, which are
limited to 64k memory or less.

SPL is an advanced product with
several modes of operation. In addition
to intercepting the output to the printer,
SPL can print your existing text files, or

those that your programs will create from

now on. SPL will even take care of tab
expansion. As an added bonus, SPL
needs no installation on most CP/M 2.x
computers.

You could get an equivalent increase
in computing power by spending $1000
to $3000, but SPL is only $ 139, including
disk and manual.

To order your SPL program call us
today specifying what disk format you
require. You can charge it to your VISA
or Master Card if you prefer.

Blat Research+Development Corp.
8016 188th SW, Edmonds WA 98020
Call toll-free 1-800-LOBO-BAY

in WA call [206] 771-1408

Letters continued . . .
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I apologize for any inconvenience
that this causes you.
Sincerely,
Lynda J. Haigh
Technical Support Analyst

I personally feel that this type of
response is as bad as no response at
all. A corporation as large as Digital
Research, Inc., certainly should be
concerned with producing the best
software possible. If they are not
willing to repair a known bug in their
software, then perhaps they should
remove it from the market and re-
fund the purchase price to any regis-
tered owner. If Digital Research
does not have the manpower to solve
the problem, then I will be happy to
help them out (for a nominal fee, of
course), assuming that they are will-
ing to supply the source code.

Elliott Myron

Engineering Specialist
Litton Guidance and
Control Division

5500 Canoga Ave. M/S 79
Woodland Hills, CA 91364

BASIC+SOFTPLOT = GRAPHICS
el A -~ fast and easy.

Great graphics on your PC is easier than you
think, #f you have the right software tools to use.
SOFTPLOT/BGL gives you the capabilities to do
graphics for fun, for scientific applications, and to
develop graphics application programs.

It provides a unique library of powerful graphics
subroutines that shortcut the process of program
development. High-level commands make quick
work of creating programs capable of 2D and 3D im-
aging, windowing, 3D rotation and other graphics
features.

SOFTPLOT/BGL is easy to learn. It's written in
BASIC and can be used within your BASIC program.
It can run in interpreted mode or compiled. It is
] specially designed to occupy little memory space
- DI NT AF providing programmers with comfortable free

rLU L memory to build their programs.

SOFTPLOT is device-independent and comes with

drivers for screens and many printers and plotters.
\ You don’t even have to learn how your plotter
works. SOFTPLOT/BGL does it for you. It even has
an EMUPLOT program that
- prints graphics pictures

L on printers in the absence

I of graphics screens. SOFT-
) PLOT/BGL is your answer
: \ for graphics.
| SOFTPLOT/BGL runs
/ + under CP/M and MS-DOS,
it supports IBM-PC, Z-100,
‘ TI professional and other
popular microcomputers.

X-WING FIGHTER

DETERGENTS (250

)

B~

C ~ = 4 3 C

g i ‘l & -/ i 1 = ° J s o/ i a _
Expand your borizons in graphics with SOFTPLOT.
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HARD "ISKS

For
Systems
Integrators

Whether you’re an OEM, system integrator, or end user, when the time comes
to add a hard disk unit to your computer you want a building block that offers
high performance, quality, and cost effectiveness. The Pragmatic Designs
PD-10M, PD-20M, and PD-40M all provide these features and more.

All Pragmatic Designs hard disk sub-systems are designed for use in systems
equipped with the CompuPro® Disk Il hard disk controller. They can also be
used with other OEM controllers which support the popular SA-4000 hard
‘disk interface. Standard features include:

» 10, 20,and 40 Megabyte formatted storage ® 19” rack mount configuration available

® 11.7,23.4, or 47.5 Megabyte unformatted storage @ 1 Year limited warranty

° Fully compatible with CompuPro Disk I1 controller  @® Full hard disk system including controller,
) Heavy duty power supply with 110/220V capability cables, and software available

Hard disks. . . easy solution. If you’re ready to add a full capability industrial
grade hard disk sub—system to your computer system then call Jerry Hall at

Pragmatic today. PRI 2 /\h\/ \l ;UK—\ (D/:\‘ \P/\ @ PRE
1\’;4'\;\\3 ud\A_x Jj\gzju |kw

| T :
Pragmatic Designs, Inc., 950 Benicia Ave., Sunnyvalé, CA 94086 408/736-8670 TLX: 171627

™ CompuPro is a registered trademark of Godbout Electronics
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The CP'M Bus

by Anthony Skjellum

|
|
i

we began discussing CP/M-86.

Part of that column was a section
on BDOS-86 calls that differ from
CP/M 2’s BDOS calls. In this col-
umn, we won’t complete that discus-
sion as originally planned. This will
be postponed for a future column
and, instead, we will discuss CP/M
disk format incompatibilities and a
possible software solution for soft-
ware producers/distributors.

In future columns, we plan to re-
turn to CP/M-86 topics. We look
forward to reader input concerning
the CP/M-86 and CCP/M-86 oper-
ating systems. Input on CP/M-68K
would also be appreciated.

In the last CP/M Bus installment

Format incompatibilities
One of CP/M’s original strengths
was software compatibility. Software
written according to CP/M conven-
tions and without hardware depen-
dencies could be used unmodified on
other CP/M systems with similar
memory and disk capacities. The 8"
(single-density) disks made by
CP/M computers were interchange-
able. However, with the recent ex-
plosion in the number of 5.25" flop-
py-based computers, a myriad of
incompatible disk formats has also
arisen. On the surface, software pro-
duction for all these formats seems
prohibitively expensive.

Traditional solutions

The trivial solution for a software
producer is to use a distributor or
formatting service to produce the
various formats he requires. This is
certainly a viable method, but does
have its drawbacks. It is not our pur-
pose to discuss this avenue but in-
stead to discuss a novel way in which
an individual producer can solve the
problem inexpensively.

Instead of using a formatting ser-
vice, the software producer could
elect to purchase a subset of the ex-
isting machines and make formats
for those only. While this is expen-
sive, it could be very workable, pro-
vided that the computers can be con-
nected efficiently for the purpose of
intercomputer data transfer.

A software solution
A new way to handle this problem
would be through software capable

of creating various formats on a sin-
gle computer. In the remainder of
this column, we will discuss such a
program, called VDISK, which ef-
fects format conversion on an IBM
PC computer.

Background

VDISK is distributed by
CompuView Products, Inc., of Ann
Arbor, Michigan. In order to run
VDISK on the IBM PC, the
CompuView version of CP/M-86
must first be purchased.
CompuView CP/M-86 costs $350,
but provides some features above
those of standard CP/M-86.
(CompuView CP/M-86 uses its own
disk format, but Digital Research
CP/M-86 format is supported by
VDISK.)

The IBM PC configuration for use
with VDISK is extremely important.
IBM sells PCs with 40-track dual-
sided drives. The PC’s disk control-
ler can also handle 80-track drives,
and CompuView CP/M-86 supports
the use of these drives in making for-
mats for computers such as the DEC
Rainbow and Eagle II, which use 80-
track drives. Thus, if 80-track for-
mats are to be created using VDISK,
the proper 80-track drive or drives
must be added to the PC. This may
be done by installing an 80-track B:
drive, but for formatting conve-
nience, two 40-track drives are pref-
erable. This leaves the alternative of
installing an external cabinet with
one or two 80-track drives.

The choice of 80-track drives is
important because not all brands
work equally well in creating for-
mats for other computers. To avoid
problems, CompuView offers a disk
subsystem with either one or two
Tandon 100-4 drives. This subsys-
tem sells for $750 with a single drive
and at §1,150 with two drives.
Again, for maximum formatting
convenience, two drives are prefera-
ble. Bare Tandon 100-4 drives are
also available from CompuView for

From the above discussion, it
should be obvious that the optional
hardware required for creating 80-
track formats is nontrivial. Most for-
mats are still 40-track, so the soft-
ware producer may opt to add the
80-track sub-system later when more
80-track formats appear.

8” standard format
CompuView CP/M-86 does not sup-
port the use of an 8" disk subsystem.
Thus, a separate computer unit must
be available for this purpose. This
just means that your 8-bit develop-
ment system must have 8" disk
drives. Software such as MOVE-IT
(Woolf Software Systems), or
MODEM7, can then be used to
transfer data between the two sys-
tems. (CompuView sells a version of
MODEM?7 for CP/M-86.)

Incorrigibles

VDISK is very powerful, but there
are some formats which it cannot
produce. 40- and 80-track Tandon
drives cannot be used to make single
density disk formats. This prohibits
the production of Apple format, and
Osborne single-density format. Fur-
thermore, it cannot be used to make
hard-sectored formats such as North
Star and Micropolis. Finally, it can’t
be used to produce formats for ma-
chines such as the Victor 9000 (Sirius
I) because that computer uses con-
stant linear velocity drives and
Group Code recording, a form of
data compression.

Currently supported
formats
VDISK does support a large number
of formats, including many popular
ones. What follows is a list of formats
supported as of September, 1983.
The following may be formatted
with the standard IBM 40-track two-
sided disk drive:
Format Tracks used
IBM (DRI) CP/M-86 40
IBM (DRI) CCP/M-86 40

NEC PC8000 40
DEC VT-180 40
Superbrain 40
Morrow Decision 40
Kaypro 40
Televideo TS-802 40
Digilog 40
Otrona 40

T
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PER COMMAND.

A Remarkable Program For CP/M
Users.

Of course, CP/M is a wonderful operat-
ing system. That's why so much serious
business software has been created for it.

BUT, CP/Mis not easy to work with.
That's why you need to take the POWER!
trip.

POWERI! is a super-power-packed,
user-friendly program that lets you take
immediate and complete control of CP/M.
And at a cost of only $3. per command, it's
the software buy of the year.

Over 55 Housekeeping Utilities.

POWER! is over 55 prompted, user-
friendly CP/M utility programs all rolled
into one 15k package. It takes care of all of
these frustrations and more:

—BDOS errors? POWER! ends BDOS
errors and gives you a way out.
—Accidentally erased a file? If you
accidentally erase a program or disk file,
POWER! restores the erased files.
—Can't remember file names?
POWER! assigns a number to each file on
your disk. So, to copy files from disk to
disk, you don't have to fiddle with PIP any-
more. You just pick the file from a num-
bered menu and POWER! copies it for
you. No more typing errors! POWER!
also marks original files and their copies for
you; and you can compare files to find
identical copies regardless of name.
—Lose data on a glitched disk? Ifa
glitched disk makes it impossible to call up
along word processing text, POWER!
can fix the glitch. This means you may
have to retype only a couple of sentences
instead of losing 20 pages of text.
—Trouble with “bargain” disks?
POWER!"s disk testing function gathers
any bad sectors of the disk into a special
file so that CP/M thinks those parts
of the disk are already used and
never attempts to write to
them. The rest of the
diskis then safe to use.
—CP/M scrolls
too fast through
text files?
POWER! spools 4
through files
foryou,
e

.,f'

page by page, file by file, or line by line with  the wonder-

instant halt by touching the space bar.
—Need to reorganize files?
POWER! sorts and formats the directory
in 4 different ways. And you can easily
copy or move files from user area to user
area. POWERY! creates 32 user areas
instead of CP/M's 16.
—Need to change memory?
POWER! searches, displays and lets you
change memory wherever you want. You
can even automatically run software any-
where in memory. And you can inter-mix
your search with as many wild card jokers
as you need to find, forinstance, all occur-
rences of "Sam Jones" and "'Sid James"
just by typing “5??2)??". And POWER!
also lets you read or write to any sector
or track very simply.
=Changing disks? You can forget the
ubiquitous Control C to change disks.
POWER! can do it for you automatically.
And POWER! doesn't require a system
disk in any drive, so Drive A is open for
use, when PWER! is in control of CP/M.
—Afraid of HEX numbers? POWER!
automatically converts Hex to Decirmal,
Binary or ASCIL.
Special Password Protection, Too.

POWER! now includes a special pro-
gram that lets you lock sensitive files, so
that only you can access them. Without
the secret PASSWORD which you can
create and change at will, no prying eyes
will ever know your secret file even exists.
A great way to protect financial or scien-
tific data from unauthorized eyes. Just this
single program alone would be worth the
price of POWERY!, but there are over 55
more just as valuable programs in this
power-packed-package.
At $169., It's A Bargain.
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L& & N N BN N BN N |
COMPUTING!
2519AS Greenwich San Francisco, CA 94123

TOLL FREE (800) 428-7825 Ext. 96AS I
IN CA: (800) 428-7824 Ext. 96AS I

HOW TO CONTROLYOUR
CP/M"MICRO-AT ONLY $3.

Software Report Card

ful ways Power

POWER! * -
e Version 2.55 H
in complete § & 5 3
control of é e Q&
your CP/M Performance 0O OO A
micro. But Documentation [] O @ 0O
see foryour- | Ease of Use ooog
self. There'sa | Error Handling O O 0O &
Money Back

Guarantee. At © 1982 by Popular Computing, Inc. A

%) subsidiary of CW Communications Inc.,
the low price of Framingham MA. Reprinted from Infoworld
$169., each

powerful command costs you less than $3.
A true bargain!
POWER! Is Better Than Ever!
Eventhough “InforWorld", “Microsystems"
and "Interface Age' call POWER! great, we
have improved POWER!—including a com-
pletely rewritten 120-page easy-to-read docu-
mentation. (Previous purchasers of POWER!
may exchange their original disk for an
updated version with the new commands
and a brand new manual—for only $35.)
Take The POWER! Trip Today!
POWER! will operate in any standard
CP/M or MP/M system, including CP/M-86,
IBM PC, Apple (Z80 card), Osborne, Kaypro, HP,
TeleVideo, TRS-80 conversions, $100's includ-
ing NorthStar Vector, Morrow, CompuPro, etc.
Up and running immediately, no configuration
necessary—for hard disks and floppies.
Atonly $3. per command, you can
afford to Take the POWER! Trip. Call
or send in your order today.

NOW AVAILABLE FOR MS-DOS, TOO.

ONLY $169. Money Back Guarantee.
Charge & COD Orders Welcome.

TOLL FREE (800) 428-7825 Ext. 96 AS
IN CA: (800) 428-7824 Ext. 96 AS
DEALERS AND OEM'S (415)
567-1634 Ext. 96 AS

e

DEALERS AND OEM'S (415) 567-1634 Ext. 96AS

ONLY $169. Calif. add 6'4% sales tax
ij CP/M $169. [ | CPIM-BG $169. [ | MP/M $249.

Compliter—=—— = on.
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Company Name
Address
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DATAFLEX vs.BASIC

It takes over 350 iines of BASIC code to attain

the same results as a single page DataFlex application,” and, for many DataFlex

(]
The Winner Is You! , ,
applications, you don't have to know a thing about programming!

DataFlex reduces many days of tedious and error prone programming and keyboard entry to literally minutes of work. Using a word

processor (or the DataFlex editor which is included), you create a “screen image” that looks exactly the way you want your data entry screen

to appear. Dataflex reads your screen image, asks if you want to name the elements in your database, and permits you to indicate

which of up to 9 fields you wish to use for finding data. All that remains is to compile and run!
Report generation is even easier using the DataFlex QUERY function. Even heavyweight

applications are KO'd fast thanks to DataFlex’s y
powerful command language, relational data base _& ¥
management system, multi-key ISAM

and report generator.

DataFlex is available in both single and multi-user
configurations, for the following Operating Systems
and Local Area Networks: IBM PC-DOS, C/PM,
CP/M-86, MP/M-86, MS-DOS, PC-DOS, TurboDOS,
Novell ShareNet, PC-Net, Molecular N-Star,
Televideo MMMost, Action DPC/OS,
Omninet, IBM PC w/Corvus,
and OSM Muse.

Call or write today for all the details.

JFORM
DATA

CUSTOMER NUMBER: <___.>

Screen A

R,

Forget about the mysteries of random
file management in BASIC. With
DataFlex, you don’t have to OPEN
and CLOSE files, ASSIGN and FIELD
BUFFERS, manage them or direct
DISK operations! DataFlex does all
that and more, AUTOMATICALLY!
You create Screen A with any word
processor, and DataFlex does all the
work to produce the program file
shown below. It can be run as is, or

further customized using simple
DataFlex commands.

Telex 469021 DATA ACCESS Cl

DATA ACCESS CORPORATION

8525 S.W. 129 Terrace, Miami, FL 33156 (305) 238-0012

DaiaFlex is atrad
emark of Datg .
l Access Corp. MSDOS s a trademark of Microsoft. CP/M and MP/M arey
’af791y7
arks of
Digit,
A Re,
Search

-
T

*The example program is for adding, finding, deleting, and editing data fields in a typical customer database
CIRCLE 215 ON READER SERVICE CARD



CP/M Bus continued . . .
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Osborne DD 40
HP 87/125 35
Xerox 820 11 35
Zenith/Heath Z89 40
Zenith/Heath Z100 40

The following can be formatted us-
ing the Tandon 100-4 drives:
Format Tracks used

DEC Rainbow 80
Eagle 11 80
NCR Firststep 80
Altos 80
Seiko 80

Thus, 20 CP/M formats are current-
ly supported by the software.

VDISK is not an inexpensive
package. The base price for licenses
sold to software distributors is $500.
In addition to this, each format se-
lected is $40 extra. IBM CP/M-86
and CCP/M-86 formats are included
free with the license fee. As men-
tioned above, CompuView CP/M-86
must also be purchased. Retail pric-
ing for CompuView CP/M-86 starts
at $350.

CompuView prepares VDISK
copies on an individual basis, and
equips them with the software for-
mats purchased. When additional
formats are required, the update fee
is just the $40 per format added.
When new formats are purchased, a
completely new VDISK distribution
disk is shipped, containing the en-
hanced formatting capabilities. Up-
dates and general improvements,
which are released on an irregular
basis, are also $40. An update always
includes a complete VDISK distri-
bution disk.

Retail pricing for VDISK is high-
er. Check with CompuView for their
latest pricing schedule.

The VDISK manual is a 20-page
loose-leaf document. Only about 1Y/,
pages are devoted to instructions.
The remainder consists of informa-
tion on formats, and general infor-
mation on the VDISK concept. This
seems somewhat scant at first glance,
but proves no real hindrance since
the VDISK components are menu-
driven and trivial to operate. A dis-
cussion of VDISK'’s two components
follows next.
® The DSKFMT program is used to
format a disk in a specified format.
The program is executed as follows:

A>DSKFMT drv:
where drv: is the drive to be format-
ted (if no drv: is specified, B: is as-
sumed). DSKFMT signs on with its

list of formats and requests selection
from that menu. Once an option is
selected, DSKFMT attempts to for-
mat the disk in drv: in the specified
format. After completion,
DSKFMT displays its menu again,
should the user wish to format an-
other disk.
e SELECT: changes the format that
CP/M-86 expects for a given disk
drive. SELECT is also menu-driven,
and the drive is specified when SE-
LECT is executed, as for DSKFMT.
Once a drive has been SELECTed

for a given format, disks of that for-
mat may be loaded into the drive.
The disk acts just like a regular

teristics of the chosen format. This

ration software to work unmodified
in conjunction with VDISK. The
format remains in force between
warm boots, and a drive’s format
may be changed at any time by run-
ning SELECT.

ten leads to inconvenience. It is not

CP/M-86 disk, but with the charac-

makes it simple for existing configu-

SELECT lacks one feature that of-
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THE $30 BACKUP PROGRAM
MICROSYSTEMS CALLS
A LEGEND

Excerpts from the review of Qbax by David Fiedler, Microsystems, October 1983:

“QBAX will probably become one of those legendary programs
that everyone eventually buys. It performs a function useful
fo anyone with a CP/M system, does it well and quickly, is under-
standable to the novice computer user, and is inexpensively
priced at $30.”

‘.

“Every time you run QBAX, the program determines which of
your disk files has been changed since the last time it was run.
Then it copies these files, and only these files, to whatever disk
you specify. This is called incremental backup, and is the backup
method of choice on most large timesharing systems. It will work

on any or all active user areas, and so is an absolute must for
hard- or RAM-disk owners.”

“Personally, | am very happy with QBAX, as it has saved me
numerous hours that could have been spent retyping programs
or text.”

M,

Qbax TM Amanuensis, Inc.
CP/M Registered TM Digital Research

For CP/M 2.2 on 8" SSSD
& popular 5%” formats
MC, Visa accepted

OEM inquiries invited

Amanuensis, Inc.

R. D. #1 Box 236
Grindstone, Pa. 15442
(412) 785-2806

Shipping:
$2 U.S. & Canada, $4 overseas.
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2,000 new programs for your
TRS-80® 12.

CP/M is the runaway
leader in disk operating
systems, but until now owners
of Radio Shack computers
have been locked out of the
thousands of useful programs
that operate on CP/M.

Now you can put the power
\ of CP/M into your Radio
\ Shack TRS-80 11, 12, or 16,
and be able to use all the
popular and useful software —
and hardware —that has been
previously out of your reach.

Use any printer.

Instead of being chained to
Radio Shack hardware, you'll
be able to add a video terminal,
any printer (serial or parallel)

and several Winchester
‘ hard disk drives with storage
up to 80 megabytes.

Yes! Send me free information

about CP/M for Radio Shack.

Name __
Address

Uses only 8.5K of memory.

Since our first version
went on the market in 1980,
we've condensed and refined it
into a compact. easy-to-use
system enjoyed by thousands
of users.

Besides the standard Digital
Research CP/M manual,
you'll get the 250-page manual
we've developed through our
long experience in adapting
CP/M to Radio Shack com-
puters. Our manual has lots
of examples and an index
and glossary.

You'll have your first working
disk in ten minutes.

Only $200.

The floppy disk version of
Pickles & Trout CP/M is $200.
The hard disk versions (for
Tandy, Corvus, and Cameo) are
$250, except for the multi-user
Cameo, which is $400.

City __State__ Zip

Phone _

(,A 93116 (805) 685-4641

ICKLES

or send us your business L’trd TROUT
Pickles & Trout®, P.O. Box 1206, Goleta,

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

I'RS-80" Radio Shack Tandy Corporation. CP/M* Digital Research.
Pickles & Trout* Pickles & Trout. T 1983 Pickles & Trout
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possible to deSELECT the special
format of a drive and return the drive
to its standard CompuView 40- or
g0-track format. In order to accom-
plish this, a cold boot must be per-
formed. This feature is sorely missed
and should really be added to the
SELECT program.

PC-DOS disks

CompuView CP/M-86 supports file
transfer between 8-sector per track,
single-sided, IBM PC disks and
CP/M-86. A program called
IBMPIP is provided to perform this
function. It can copy in either direc-
tion, but cannot use wildcards to
simplify operation. By using
IBMPIP, source files and other data
may be transferred between CP/M
and PC-DOS. In conjunction with
VDISK, this permits flexible format
conversion between the 8- and 16-bit
worlds, and across operating system
boundaries.

It would be very useful if IBMPIP
were able to read double-sided, 9-
sector-per-track disks. This would
more than double the amount of data
one could place on a single disk. As it
stands now, files moved from 9-sec-
tor-per-track disks don’t transfer
properly (but no error message is dis-
played.) As currently set up,
IBMPIP will not transfer files from
PC-DOS disks to a disk drive whose
format has been set by SELECT.
This is a minor inconvenience which
should be possible to remove.

Rainbow disks

DEC sells preformatted disks for the
DEC Rainbow; users are not provid-
ed with formatting software for the
Rainbow computers. With VDISK,
DEC format disks can be created.
Using VDISK could save Rainbow
software producers a considerable
amount on blank disks alone. Blank
disks produced with VDISK could
conceivably be sold to end users as a
product unto themselves.

Conclusion
In this column, we have discussed
CP/M disk incompatibilities and a
software package called VDISK that
permits conversion between many
formats using an IBM PC. VDISK i
not an inexpensive package, but
costs less than the cheapest machine
whose format it emulates.

Look for more about CP/M-86 in
the next few columns. M




THE UNKNOWN GIANT

The SMALL ONE is a highly sophisticated dependable portable computer designed
for the professional. It provides versatility through $-100 hardware and compatibility
with CP-M software. Typical system uses include:

Program Development

Video Image Processing

Computer Aided Design (CAD)

Spreadsheet and Word Processing
Automated Testing and Instrument Control .
Adaptive Educational Testing

+

. 1048 E. Burgr;)ire St.°  Boston = - 'London'
Mn Carson, Calif. 90746 . Massachﬁsgtt&'_ United Kingdom
INCORPORATED (213) 639-4663 TLX 4992468 TLX 86554 TLX 56940
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Three More Lisps for CP/M

by William G. Wong

he three Lisp implementations reviewed previ-

ously in Microsystems (September 1983) were

similar to each other in price and relative per-

formance. Three more implementations are re-

viewed here, but these are distinctly different
in price, performance, and purpose. The first is XLISP by
David Betz, who has placed it in the public domain. The
source code is available from Special Interest Group for
Microcomputers (SIG/M) for $5; it is also available free
from many RCPM systems. The second is LISP/80 by
Walt Bilofsky of The Software Toolworks. At $39.95, it is
one of many pieces of quality software under $50. The last
is TLC Lisp by John Allen of The Lisp Company. The
price of version 1.101is $150. They are all excellent pieces of
software. First, a few general comments on each
implementation.

XLISP is an object-oriented system very similar to
Smalltalk-80 from Xerox and the Lisp-machine Flavors
system from MIT. XLISP was written to study object-ori-
ented programming, because Smalltalk systems are not
generally available. XLISP is written in C and currently
runs on a PDP-11 under RSX-11, RT-11 and UNIX V7,
ona VAX-11 under VAX/VMS and Berkeley UNIX, and
on Z80 systems under CP/M-80. To run it under CP/M-
80, compile the source code using the Aztec C Compiler.

LISP/80 can run on either an 8080 or a Z80, and multi-
ple copies are available for minimal cost; this makes it ideal
for schools and universities. It is a very complete system
with excellent documentation. This system should be used
as a model for other vendors providing low-cost quality
software.

TLC Lisp V1.10 has been available since 1980 directly
from The Lisp Company. It has many features, such as
macros and floating-point numbers, that are normally
found only on mainframe implementations of Lisp. New
versions of Lisp and Logo (a popular graphics language
based on Lisp) will be available soon for both CP/M-80
and the IBM PC. The new Lisp implementation will be
tested when it is released.

Documentation

The XLISP documentation is well written and is provided
as a CP/M text file, so modifications are easy. The manual
is short and well organized, but lacks a table of contents,
index, and bibliography. The document is a bit terse, and
requires a good knowledge of Lisp and object-oriented pro-
gram languages to figure out what is going on. I would rec-
ommend getting the book on Smalltalk-80 from Addison-
Wesley for more information.

The XLISP documentation fails to mention that the
keyboard input can be uppercase or lowercase and that
“Class” is different from “CLASS” or “class.” This can be
alittle confusing when using the predefined names. An op-
tion not mentioned is that the name of the initial file to load
can be included as the initial parameter.

William G. Wong, 902B Merritt Drive, Somerville, NJ
08876

As mentioned before, the source code comes with the
system! The source code comments are excellent, and com-
mand files to compile, assemble, and link the entire system
are included. Adding functions is possible for anyone
versed in C and Lisp. It is an excellent example for those
interested in finding out how a Lisp is implemented. It is
also possible to remove the object-oriented programming
support to gain additional space, leaving a Lisp-only
system.

The LISP/80 documentation is excellent, especially for
the price. It is well organized and professionally printed.
Users should demand quality documentation like this
from all vendors. The manual is only 35 pages long, but is
very well organized and includes a table of contents, index
and an annotated bibliography. It has a good preface,
which describes backup procedures. The following pages
contain a description of all supplied files, a description of
Lisp, instructions on how to run LISP/80, and a detailed
list of all the functions. This document is a prime example
of how a large amount of information can be placed on a
small amount of paper.

The license agreement is also worth mentioning, primar-
ily because of its friendliness and policy. Although it is ob-
viously mass produced for distribution, it has a personal
touch that is a pleasant surprise. You will not mind signing
this agreement.

TLC Lisp comes with a fairly substantial document that
is being updated for the new software release, so most
deficiences mentioned are being corrected. The document
is divided into three sections: the first deals with the esoter-
ic aspects of Lisp, the second addresses some practical ex-
amples, and the third describes this implementation; how-
ever, it does not always describe the purpose or operation
of some functions in enough detail or with sufficient exam-
ples. The parts on stream 1/0 and the autoload option are
particularly deficient in this respect. The document has a
table of contents and a bibliography. Indices are provided,
but there is a separate index for each section, which some-
times makes it difficult to find what you want.

Lisp compatibility and enhancement
XLISP is very similar to MacLisp, which is a dialect of
Lisp from MIT. It uses the single-quote shorthand, so
(QUOTE A) can be written as "A. User input is made easi-
er by printing (before each prompt) the number of un-
matched left parantheses, as shown below.

> (defun example

1) (x vy z)

1) (cond ((> x y) z)
2) ((=xy) vy)
2) ((t x )))

One inconsistency exists between MacLisp and XLISP
IF function implementations. The conditional expressions
in MacLisp are single expressions; XLISP, on the other
hand, requires a list of expressions as shown below.

MacLisp: (if condition (print 'true)
(print "false)))

XLISP: {if condition ((print “true)))
((print '"false)}))
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The primary enhancement in XLISP is its support for
message-passing objects. The following is a brief explana-
tion of this type of system and how it operates in XLISP. In
Lisp, functions are applied to data items such as atoms and
lists. These items can model objects such as boats, cars,
and trains. For example, a list describing a car could in-
clude information such as its location, direction, speed, oc-
cupants, and so on. Changing the direction of a car might
be done by a function called CHANGE A CARS _
DIRECTION. A different function would be used for
trains, because trains differ from cars (e.g., trains run on
tracks). Obviously, the number of functions needed to
change the direction of an object grows in proportion to
the number of different objects. It also does not exploit any
commonality that may exist.

XLISP addresses the problem with the object-oriented
programming style, using the idea of message passing.
XLISP has an object instead of a function as the first ele-
ment of an expression. The rest of the list is sent as a “mes-
sage” to the object, which is similar to the way parameters
are passed in Lisp. The difference is that the “message”
contains the type of operation to be performed. An object
actually contains local information called “instance vari-
ables” and a set of “methods™ that can change this infor-
mation. The methods of an object each have an associated
name that corresponds to the first parameter of a message.
An XLISP method is just a list of expressions.

XLISP and most message-passing systems, such as
Smalltalk, provide the mechanism for invoking the appro-
priate method. This is similar to the SELECTQ function
mentioned before, but the selection is based on the method
name instead of the object type. A simple implementation
would lead to a problem similar to that encountered by the
functional approach, because sharing methods would be
difficult. XLISP solves this by having a class structure
with inheritance properties.

In this environment, each object is part of a class (also an
object) which contains the methods. For example, assume
BOAT is a class where BOAT__0 and BOAT__1 are “in-
stances” of BOAT. BOAT__0 and BOAT__1 have “in-
stance variables,”” while BOAT has the methods for ma-
nipulating these variables, thereby allowing BOAT__0
and BOAT__1 to share methods. Common information is
saved in “class variables” that are part of BOAT. This
leads to the structure shown in Figure 1, in which DIREC-
TION is an instance variable associated with each instance
of BOAT. These values can be changed independently of
each other. Changing the direction of a boat is done by the
method in BOAT.

Actually, the class structure is a hierarchy, so BOAT
has a class above it. Any message received by an object is
processed by the first method which has the matching
name in the lowest associated class. For example, the mes-

BOAT

OBJECT

BOAT 0, BOAT 1
CHANGE_ DIRECTION

DIRECTION
(none)

BOAT_0
Class: BOAT
Instance Variables:

5 Instance Variables:
DIRECTION: DIRECTION 0

DIRECTION: DiHlECTIDN =1

Fignre 1

sage CHANGE_DIRECTION sent to BOAT__0is han-
dled by the object BOAT; any other message is handled by
a higher class. An error occurs if a method cannot be
found.

The class relationship shown in Figure 2 shows how this
inheritance scheme works. In this case, the
MOVABLE__OBJECT class has the method for changing
direction which is inherited by the lower classes. A
CHANGE__DIRECTION message sent to BOAT__0
now uses the method in the MOVABLE__OBJECT.

This structure wuses only one version of
CHANGE_DIRECTION. It also means that the same
message can be sent to the different objects to perform the
same logical function. Alternate methods can be added at
lower levels to customize on operation. For example, the
TRAIN class could have a different method associated
with CHANGE__DIRECTION. In this case, the method
associated with MOVABLE__OBJECTS is not used by
TRAIN-type objects.

The class hierarchy has a upper limit in XLISP: the top
item is called ““Class.” “Object” is at the top of the object
hierarchy, which includes Class. A class below another
class in the hierarchy is called a “subclass;” a class above
another class is called a “superclass.” “Class” is the only
object which is a subclass and superclass of itself. “Class™
and “Object” have a number of built-in methods, includ-
ing the following messages.

Name Description

new Creates a new instance of a class object
isnew Initializes a new instance

answer Adds a new method to a class

ivars Defines a set of instance variables
cvars Defines a set of class variables

Since all new classes are a subclass of Class, they will all
respond to these messages unless they are defined at a low-
er-level boat class. New classes can be enhanced by adding
instance and class variables, along with methods. Com-
plete descriptions of the messages for objects, classes, and
so on are contained in the XLISP documentation. XLISP
provides the basic class and object support for object-ori-
ented, message-driven programming. Although this new
style of programming is very powerful, the other Lisp im-
plementations should not be overlooked; they provide
many options which XLISP does not.

LISP/80 is patterned after Interlisp, which is a well-
known and very powerful implementation of Lisp. This
compatibility offers a nice growth for any work done under
CP/M, assuming that a larger Interlisp system is available.
Lisp/80 provides a READ-EVAL-QUOTE user interface
which differs from the normal READ-EVAL-PRINT in-
terface used by the Lisp systems reviewed. The difference
is the EVALQUOTE function which makes the following




Three More Lisps continued . . .

two entries the same:

READ-EVALQUOTE-PRINT: SET (A (1 2 3))
READ-EVAL-PRINT: (SET (QUOTE A) (QUOTE (1 2 3)))

The first method reads two elements, SET and (A (1 2 3)),
while the second reads only one element. The second also
requires two applications of the QUOTE function to get
the same effect. The interesting thing about
EVALQUOTE is that it will also accept the second exam-
ple and give the same result because the first entry is a list.
This means that the EVALQUOTE method supersedes
the plain EVAL method. Actually, the READ-EVAL-
PRINT loop is used in most implementations because it is
more consistent. Also, using the quote shorthand, includ-
ed in LISP/80, simplifies the previous example to (SET ‘A’
(12 3) making the EVALQUOTE unnecessary. LISP/80
also includes the superbracket enhancement which allows
asquare bracket to match any number of normal parenthe-
ses; thus, the following two expressions are functionally
identical:
Normal: (1 (((2) 3) 4) (5 (6 (7 8) (9 10
(11.12)))))
Superbracket: (1 (((2) 3) 4) (5 (6 (7 8)
(9 10 (11 12]

TLC Lisp is related to another well-known dialect of
Lisp called MacLisp, and a cousin named UCI Lisp. It,
too, provides the quote shorthand but through a more flex-
ible system called “read macros.” A read macro is a func-
tion definition associated with a character. This function is
called each time the character is read using the normal in-
put functions. The result of the function is used instead of
the character. The quote shorthand is implemented by
reading the next item and returning a list which contains
QUOTE plus the item. The function is installed with the
following expression.

(DMC \* () (LIST (QUOTE QUOTE) (READ)))

The backslash (1) preceding the quote (*) is used because
the quote character is considered a special character and
the backslash indicates that the next character is read
without special interpretation. In fact, the backslash is also
a built-in read macro definition. Read macros are very
powerful and can be used to implement many useful func-
tions, including comments that are automatically eliminat-
ed when loaded, thereby preserving scarce memory re-
sources. TLC Lisp uses the semicolon (;) for comments.

TLC Lisp also includes generalized MACROs which
are like assembly language macros that are expanded be-
fore being evaluated. Although Lisp FLAMBDA func-
tions do not evaluate their arguments, evaluation is done in
the context of the definition. Consider the following two
definitions.

FLAMBDA: (DF TEST_F (X) (EVAL (FIRST X)))
MACRO: (DM TEST _M(X) (FIRST (REST X)))

The first definition takes the first parameter in the list
and evaluates it. The MACRO definition does not evaluate
its arguments either, but the parameter variable is bound
to the list being evaluated. In this case X would be bound
to a list containing TEST__M plus the rest of the parame-

ters in the list. The result of TEST_M would be the first
element of the parameter list. The difference is that this re-
sult is then evaluated in the context from which
TEST_M is called, so MACROs have an implicit EVAL
associated with them. The following examples should clear
up any confusion. Assume that global X is equal to 1 and
that global Y is 2.

Expression Prints Result
(TEST F_(PRINT X)) ((PRINT X)) ((PRINT X))
(TEST F_(PRINT Y)) 2 2

(TEST M_(PRINT X)) 1 1

(TEST M__(PRINT Y)) 2 2

Note the different result for the first expression. This oc-
curs because X is a both local variable to TEST__F and a
global variable. The dynamic scoping for variable access in
Lisp causes the local variable to take precedence. The sec-
ond expression works as expected because Y is not a local
variable. Using MACROs eliminates any confusion.

The normal TLC Lisp definitions are also enhanced with
the MacLisp syntax for additional local variables. The pa-
rameter list of a definition can optionally include any of the
atoms &OPTIONAL, &REST, &AUX, in that order.
These are not variable names but indicators that must be
followed by variable names. The binding of actual parame-
ters to logical parameters is done by first binding actual pa-
rameters to logical parameters that precede &OPTIONAL;
further actual parameters are then bound to elements that
follow &OPTIONAL,; if any parameters remain, they are
bound to the single variable after &REST. The number of
actual parameters must match the form of the logical pa-
rameters with these optional controls, otherwise an error
occurs. Variables after &AUX are set if no error occurs.

These features allow functions that support any number
of parameters, including optional items. They also elimi-
nate both the need for the PROG function (which is typi-
cally used to define local variables) and the need to have a
number of conditional assignments for initializing vari-
ables. There is really no limit to the flexibility of a function
when MACROs, &OPTIONAL, &REST, and &AUX are
available.

TLC Lisp is packed with more features than can be list-
ed here, but there is one more that is worth noting. This is
the additional datatype called a vector. A vector has a
fixed size that cannot be changed, and the normal list oper-
ators like CONS do not work with vectors. Special func-
tions are used to access and update elements. In this ver-
sion of TLC, vectors are limited to 256 elements. Using
vectors instead of lists cuts the amount of space in half be-
cause CONS cells are four bytes and vector cells are two
bytes.

Numbers and strings
XLISP supports only 16-bit integers and strings, even
théugh the Aztec C compiler (used to compile XLISP)
supports floating-point numbers. Floating-point
arithmetic was omitted to save space, although it could be
added. Strings can be as large as memory allows.
LISP/80 also supports only 16-bit integers and strings,
but the string manipulation is poor and the maximum
string length is 127 characters. The strings cannot be ma-

TLC Lisp is related to a well-known dialect of Lisp
called MaclLisp, and a cousin named UCI Lisp.
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THE MULTI-USER MICRO

THAT REPLACES A MINI

Why buy a mini when you can
have the big system features of the
System 2900 microcomputer
series? This versatile, multi-user
IEEE 696/S-100 system can support
up to eight users with existing
popular operating systems like
“Super”’ CP/M*, MP/M* and
“Fast’’ OASIS**. And as your
requirements grow, so can the
System 2900. When you consider
the bottom line—COST PER USER
—the system 2900 gives you mini
performance at micro prices.

EXPANDABILITY

The System 2900 has built-in
expandability. Its modular design
allows configuration with com-

binations of floppy disks, Lard
disks and tape drives. For applica-
tions with big storage require-
ments, you can use multiple 12MB,
19MB or 40MB Winchester hard
disks. You can upgrade the system
easily by adding memory modules,
I/O interfaces and mass storage
subsystems. And with the System
2900, you have industry-standard
peripheral and software
compatibility.
VERSATILITY

The System 2900 gives you big-
system choices in application
software.

e Use System Group’s high-
performance versions of CP/M,

MP/M and OASIS to develop your
own application software

e Take advantage of the variety of
application packages for these
operating systems

e Try the BUSINESS EXPRESS™
application development system,
and use or customize its word
processing and business applica-
tion packages

Add to that a full one-year war-
ranty on parts and labor for the
entire system, including drives,

and you have the Systems 2900

package. Designed to give you big

performance at a micro price.

Join the Group. Systems Group.

* CP/M and MP/M are registered trademarks of Digital Research.

** OASIS is a trademark of Phase One Systems, Inc.
TM Business Express is a trademark of
Measurement Systems & Controls, Inc.

ADivision of MEASUREMENT systems & controls
incorporated

800-448-4888

CIRCLE 105 ON READER SERVICE CARD

1601 W. Orangewood Ave., Orange, CA 92668
Telephone (714) 633-4460
TWX/TLX 910-593-1350 SYSTEMGRP ORGE
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Three More Lisps continued . . .

nipulated directly except for conversion between lists of
single characters and strings.

TLC Lisp is the only one that supports floating-point
numbers as well as 16-bit integers. The arithmetic func-
tions even handle mixed-mode arithmetic. The string sup-
port is also very good; it includes substring extraction and
replacement and strings up to 256 characters in length.

1/0 support

XLISP supports only multiple sequential text files, al-
though random-access operation could be added. Also,
XLISP has only a program-load facility; program genera-
tion is therefore usually done on CP/M text files, using a
word processor. There is no pretty-print facility or built-in
facility to save definitions generated while in XLISP.

LISP-80 is also limited to multiple sequential text files.
The pretty printer is written in Lisp, and is slow. Thereis a
very nice text file load/save feature, which keeps a list of
functions loaded from a file on the property list of the file-
name atom.

TLC Lisp V1.10 is likewise limited to multiple sequen-
tial text files. The file system is generalized into objects
called *“‘streams.” A stream can be fed by a string, a func-
tion, a device, or a file. The function which is reading or
writing to a stream cannot tell the difference. This can lead
to some very flexible programs. TLC Lisp also includes a
save/restore function that saves/restores all working
memory on a file—much faster than using the text files.

Resident Lisp editors

XLISP and TLC Lisp do not have any sort of resident edi-
tors. LISP/80 has a list editor written in Lisp. It is small,
providing minimal functionality, but is sufficient for most
applications.

Error handling

XLISP has no error handling except a display of the cur-
rent state of the execution along with the error message.
This can actually be very handy in debugging, although er-
rors during very deeply nested function calls can yield a
large number of display lines, which could exceed the nor-
mal 24 lines on a CRT display. In this case some of the in-
formation may be lost, because it scrolls off the screen.

LISP/80 is similar to XLISP in this area; however, it
has a break mode that is entered by calling the BREAK
function, typing control-B, or encountering an error when
the value of the BREAK is not NIL. The break mode
prompts the user with a colon () and operation is similar to
the Lisp top level. Functions and variables can be viewed
and altered and the current evaluation state can be exam-
ined. Continuation is possible but only from the point
where the error occurred.

LISP/80 has a trace facility. It is built in, so enhance-
ments cannot be made from Lisp. There is no overhead if
the facility is not used, but activation of the trace option in-
curs a small overhead for each function call. The parame-
ters of a traced function are printed upon entry, and the re-
sult upon exit.

TLC Lisp has both the trace and break functions, along
with the more generalized CATCH and THROW func-
tions. The trace and break functions could be replaced by
user-supplied functions. The next version of TLC Lisp is
supposed to have even more enhancements in this area pat-
terned after Interlisp.

Autoloading

Autoloading is a feature that allows seldom-used functions
to be stored on disk files. This considerably reduces the
amount of space used by a program. XLISP and LISP/80
do not have this as a built-in option, though it could be
added.

TLC Lisp does have autoload support as a built-in op-
tion, but it cannot be enhanced. Three things make this im-
plementation unique: first, it can load values as well as
functions; second, random file access is used so multiple
items may be stored in one file; and third, loading can be
done only once (SMASH), or every time an item is
accessed (NO-SMASH). Creating an autoload file is as
easy as entering the following expression.

(MKAUTO "A:EXAMPLE"
" ((FUNCTION_O . SMASH)
(FUNCTION_1 . SMASH)
(FUNCTION_2. NO-SMASH)))

Using the autoload feature from floppy disks is slow.
Hard disk drives are faster; a memory disk is best of all.
NO-SMASH works best with a memory disk.

Garbage collectors and working space
The garbage collectors and work space of a Lisp system are
usually invisible to the user, but they can affect response
time. XLISP is the slowest, taking as long as three seconds
to complete. The workspace is only about 2K CONS cells,
due to the large (6-byte) CONS cell size.

LISP/80 offers a faster garbage collect, smaller CONS
cells (4 bytes each) and more working area. Garbage col-
lection takes less than one second for approximately 3K
characters and 6K CONS cells, which is a respectable
number.

TLC Lisp also has a fast garbage collector but lacks any
statistical information on available memory. Empirical es-
timates indicate about SK CONS cells or 20K.. Strings and
vectors are also allocated from this space.

Assembly language interface

XLISP offers the best language interface option because it
is written in C. Modifications can easily be made in either
C or assembler and simply linked in, because source code is
included. Source code is not included with LISP/80, but
the documentation does show how assembly language
functions can be added to the system. The documentation
even includes a very clear example of how to add an assem-
bly-language-defined Lisp function. TLC Lisp version 1.10
does not at present include any information on an assem-
bly-level interface.

Lisp is one of the few languages that can be extended
in a clean and systematic fashion by the user: itis
no longer restricted to use on large mainframes.
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SOFTWARE DESCRIPTIONS

TPM (TPM ) - 580 A 280 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 255 user partitions, space, time and version commands, date
and time, create FCB, chain program, direct disk /0, abbreviated
commands and more! Available for North Star (either single or
double density), TRS—80 Model | (offset 4200H) or I, Versafloppy
I, or Tarbel! .

TPM-I1-8125 Anexpanded 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 onan 8" disk. Availa-
ble preconfigured for Versafloppy Il (8" or 5. Epson QX-10,
Osborne Il or TRS-80 Model 1.

—— CONFIGURATOR |

Z80 &

Software

— DEVELOPER |

Includes: MACRO | (S80). DEBUG | (S80) ZEDIT iS50)
TOP | ($80). BASIC 1 iS501 and BASIC 11 (5100}
§440 Value Nﬂw 81 50

——DEVELOPER Il

Includes: MACRO Il (8100). MACRO Il ($150). LINKER
($80). DEBUG | (S80), DEBUG I ($100). BUSINESS BASIC
(200). QED (S150). TOP Il ($100), ZDDT (S40). ZAPPLE
SOURCE ($80), MODEM SOURCE (840), ZTEL ($80). and

DISASSEMBLER ($80). NOW $350

$1280 Value

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 (8SD)

Includes: TPM-II ($125). Sample PIOS (BIOS) SOURCE
(SFREE). MACRO II (S100). LINKER (S80). DEBUG | (S80)
QED (§150). ZEDIT (S50). TOP | (S80). BASIC 1 (S50) and

BASIC Il ($100) NOW $250

$815 Value

—— DEVELOPER Iil

Includes: QSAL (5200}, QED (S150). BUSINESS BASIC
($200;. ZTEL (580} and TOP Il (S100)
$730 Value NOW $300

COmBO
Includes: DEVELOPER 11 ($1280). ACCOUNTING PACK
AGE (S300). GSAL ($200) and 6502X ($150)

$1930 Value NOW $500

CONFIGURATOR I

Includes: TPM-I1 (8125}, Sample PIOS (BIOS) SOURCE
(SFREE). MACRO Il (S100). MACRO I (8150). LINKER
($80). DEBUG | (S80). DEBUG Il (5100). QSAL (5200). QED
(8150). ZTEL (S80). TOP Il (S100). BUSINESS BASIC
(8200) and MODEM SOURCE ($40) and DISASSEMBLER

g NOW $400

$1485 Value

— MODEL | PROGRAMMER

This package is only for the TRS-80 Model | Note:
These are the ONLY CDL programs available for the
Model I. It includes: TPM | {S80). BUSINESS BASIC
(8200}, MACRO | ($80). DEBUG | (S80). ZDDT (S40). ZTEL
(S80). TOP | ($80) and MODEM (840

$680 Value NOW 8175

—— MOCEL Il PROGRAMMER

This package is only for the TRS-80 Model Il
It includes: TPM-II ($125). BUSINESS BASIC $200)
MACRO I ($100). MACRO IIl ($150). LINKER (S80)
DEBUG | (S80). DEBUG Il (S100). QED (S1501. ZTEL (S80)
TOP 11 ($100). ZDDT (S40). ZAPPLE SOURCE (S80)
MODEM ($40). MODEM SOURCE (S40) and DISAS-

SEMBLER (S80) NOW 8375

LINKER - 580 A linking loader for handling the linkable
modules created by the above assemblers

DEBUG | - 580. A tool for debugging Z80 or 8080 code
Disassembles to COL/TDL mnemonics compatible with above
assemblers Traces code even through ROM Commands include
Calculate Display. Examine. Fill. Goto. List. Mode. Open File. Put.
Set Wail. Trace. and Search

DEBUG 11 - 5100 A superset of Debug | Adds Instruction

Interpreter Radix change. Sel Trap/Conditional display. Trace
options and Zap FCB

6502X - 5150 A 6502 cross assembler Runs on the Z80 but
ssembles 6502 instructions into 6502 object code! Similar features
our Macro assemblers

QSAL - 5200. A SUPER FAST 780 assembler Up to 10 times
taster than conventional assemblers Direclly generates code into
memaory 1N one pass but also to offset for execution in its own
memory space Pascal like structures repeat until if then  else
while do begin end case of Multiple statements per line
special register handhing expressions. long symbol names. auto
and modular assembly. and mare! This one uses ZILOG Mnemonics

QED - 5150 A screen editor which 1s both FAST and easy 1o
learn Commands include block delete. copy. and move to a
named file or within lext. repeat previous command. change
locate find at start of hine. and numerous cursor and window
movemenl functions Works with any CRT having clear screen
addressable cursor. clear to end of line. clear to end of screen, and
80x24

ZTEL - $80 An extensive lext editing language and editor
modelled after DEC's TECO

ZEDIT 550 Aminitext editor Character/line oriented. Works
well with hardcopy terminals and is easy lo use. Includes macro
command capability

TOP | - 580 A Text Qutput Processor for formatting manuals.
documents. etc Interprets commands which are entered into the
text by an editar. Commands include justify. page number. head-
ing. subheading. centering, and more

TOP 11 - 5100 A superset of TOP | Adds: embedded contral
characters in the hle page at a time printing. selected portion
punting include/merge files. form feed/CRLF option for paging.
instant slart up and final page ejection

ZDDT - 540 This is the disk version of our famous Zapple
monitor It will also load hex and relocatable files

ZAPPLE SOURCE - 880. This is the source to the SM8
ROM version of our famous Zapple monitor. It can be used to
create your own cuslom version or as an example of the features
of our assemblers Must be assembled using one of ovr assemblers

MODEM - A communication program for file transfer between
syslems or using a system as aterminal Based on the user group
version but modified to work with our SMB board or TRS-80
Models | or Il. You must Specify which version you want

MODEM SOURCE - 540. For making your awn custom
version Requires one of our Macro Assemblers

DISASSEMBLER - 580 Does bulk disassembly of object
files creating source files which can be assembled by one of our

assemblers
HARDWARE

S-100 — SMB Il Bare Board $50. “System Monitor Board™ for
S-100 systems. 2 senal ports. 2 parallel ports. cassette inter-
face. 4K memory (ROM. 2708 EPROM. 2114 RAM). and power
onjump When used with Zapple ROM below. it makes putting
a 5-100 system together a snap
Zapple ROM 835. Properly initializes SMB |/l hardware. pro-
vides a powerful debug monitor

IBM PC — Big Blue ZB0 board 8595. Add Z80 capability 10 your
IBM Personal Computer. Runs CP/M programs but does not
require CP/M or TPM. Complete with 780 CPU. 64K add on
memory. serial port. parallel port. time and date clock with
battery backup. hard disk interface. and software to attach to
PC DOS and transfer programs. Mir'd by QCS
50% Biscount on all COL software ordered at the same lime as
a Big Blue (and for the Big Blue)

APPLE |l — Chairman 280 $345, Add Z80 capability to your
Apple II/1l Plus computer. Runs CP/M programs with our
more powerful TPM. Includes 64K memory add on (unlike the
competition this 15 also useable by the 6502/D0S as well as
the Z80). TPM. QSAL assembler, QED Screen Editor. and Busi-
ness Basic. Mfr'd by AMT Research
Apple Special $175. Buy the Apple 280 Developer at the same
time as the “Chairman” and pay only $175 instead ot $325

APPLE Z80 DEVELOPER
Includes: 6502X ($150). MACRO Il ($100). MACRO 1ll
($150). QSAL ($200). QED ($150). LINKER (380). DEBUG |
($80). DEBUG 11 ($100). ZDDT ($40) and BUSINESS
BASIC (8200)
VALUE: $1250 NOW $325
$175 when purchased with AMT “Chairman” Board

$1445 Value
BASIC | - 850. 2 12K+ basic interpreter with 7 digit precision
BASIC |1 - 8100. A 12 digit precision version of Basic |

BUSINESS BASIC -5200. A full disk extended basic with
random or sequential disk file handling and 12 digit precision
{even for TRIG functions). Also includes PRIVACY command lo
protectsource code. fixed and variable record lengths. simultane
ous access to multiple disk files. global editing. and more!

ACCOUNTING PACKAGE -5300. Written in Business
Basic. Includes General Ledger. Accounts Receivable/Payable
and Payroll. Set up for Hazeltine 1500 terminal Minor modifica
tions needed for other terminals. Provided in unprotected source
form.

MACRO | - 580 A 780/8080 assembler which uses COL/TOL
mnemonics. Handles MACROS and generates relocateable code
Includes 14 conditionals. 16 listing controls. 54 pseudo-ops. 11
arithmetic/logical ops. local and global symbaols. inkable module
generation. and more!

MACRO |l - 5100 An improved version of Macro | with
expanded linking capabilities and more listing oplions. Also inter-
nal code has been greatly improved for faster more reliable
operation

MACRO I11-5150. An enchanced version of Macro Il Internal
butlers have been increased to achieve a significant improvement
in speed of assembly Additional features include line numbers
cross reference. compressed PRN files. form feeds. page parily
additional pseudo-ops. inlernal setting of ime and date and
expanded assembly-time data entry

ORDERING INFORMATION:
VISA/MasterCard/C.0.D. i
Call or Write With Ordering w

Information.... -
8" CDL Extended Density (1024 bytes/8 sectcr/77 traceks  616K)

OEMS: ‘
Many CDL products are available for
licensing to OEM'’s. Write to Carl
Galletti with your requirements.

Dealer Inquiries Invited

TPM INFO When ordering TPM L or 11 in addition to Disk Format. please specify one of the following codes

For Phone Orders ONLY Call Toll Free...
(Except Pa.)

1800 458340

For information and Tech Queries call

(609 599-2146

DISK FORMATS
When ordering software specify which disk format you would like
CODE DESCRIPTION
85D 8" IBM 3740 Single Density (128 bytes/26 sectors/77 tracks)
800 8" Double Density (256 bytes/26 sectors/77 tracks)
8XD
55D 5.25" Single Density (TRS80 Model I. Versatloppy | Tarbeli I)
SEP 5.25" Epson Double Density
5PC 5.25" IBM PC Double Density
5XE 525" Xerox 820 Single Density
508 525" Osborne Single Density
5ZA 525" 280 Apple (Softcard compatible)
CODE DESCRIPTION
TPM I: NSSD/H  North Star Single Density for Horizon 1/0
NSSD/Z  North Star Single Density for Zapple 1/0
NSDD/H  North Star Double Density for Horizon 1/0
NSDD/Z  North Star Double Density for Zapple 1/0
TRS80-1  TRS-80 Madel | (4200H Offset)
TRSB0II  TRS-80 Model I
vi8 Versafloppy | 8"
VIS Versafloppy 1 525"
TPM-II VI8 Versafloppy 11 8" (XD)
Vils Versafloppy 11 525
TRSB0I  TRS-80 Model Il (XD

Prices and Specifications subject to change without notice
TPM. 780 CP/M. TRSB0 are trademarks of CDL. Zilog. DRI and Tandy respectively

computer DesignLabs ...

PR
342 Columbus Avenue/Trenton, NJ 08620 =————

CIRCLE 84 ON READER SERVICE CARD



Three More Lisps continued . . .

Performance

Performance is always relative, and the function being per-
formed must be taken into account. XLISP is one of those
programs which must be looked at very carefully. For Lisp
operations, it is slower than any of the other Lisps re-
viewed here; but it is somewhat faster when using the ob-
ject-oriented support.

LISP/80 and TLC Lisp are much faster in those areas
where XLISP falters. Arithmetic and string manipulation
are on par with most Basic or Pascal implementations. List
manipulation give Lisp a performance edge in symbolic
applications and TLC Lisp vectors help when solving ar-
ray-oriented numeric problems.

Summary

The three Lisps covered in this article offer a broad spec-
trum of choices for those wishing to use and learn Lisp.
XLISP offers Lisp and object-oriented programming at al-
most no cost. Complete source code in a high-level lan-
guage like C makes it a prize any computer science student
would envy. It could be implemented on a 16-bit proces-
sor, using existing C compilers, resulting in better perfor-
mance and an increased workspace.

LISP/80 is a fantastic buy at only $39.95, and is proba-
bly the best option for anyone interested in learning Lisp.
The speed is reasonable and the number of built-in Lisp
functions is substantial. The sequential file subsystem can
be used to build file-based applications.

TLC Lisp looks like one of the best Lisp implementa-
tions to hit the street. It is very complete, and rivals imple-
mentations on larger computers with regard to
functionality and completeness. Version 2 of TLC Lisp,
currently under development, will correct many deficien-
cies noted here for version 1.10 and will have many en-
hancements. We hope to review it when it is released, and
it should prove to be very exciting.

Stiff Upper Lisp and muLisp-80 (reviewed September
1093) compare well with LISP/80 and come close to TLC
Lisp. Supersoft Lisp comes in after XLISP. Having six im-
plementations to choose from is definitely an advantage.

Lisp is one of the few languages that can be extended in a
clean and systematic fashion by the user. It is no longer re-
stricted to computer scientists using large mainframes.
CP/M made the microcomputer a viable alternative to
minicomputers and mainframes, and these implementa-
tions make Lisp a viable alternative to Basic and Pascal.
Cost and availability are no longer restrictions on using
Lisp, so try it! You'll like it.
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David Betz, author of XLISP, comments:
First, I’d like to thank Bill Wong for considering my in-
terpreter for his review. I have only two minor com-
ments on the information he provided. In the beginning
‘of the review he states that:

“To run it [XLISP] under CP/M-80, compile the
source code using the Aztec C Compiler.”

While it is true that all of the source code for XLISP
is included in the distribution, it is also true that an exe-
cutable image for CP/M is also included. It is compiled
for the Z80 and will work only with systems that have
at least 64K of memory. The point is that you don’t nec-
essarily need to buy the Aztec C compiler in order to
run XLISP!

The other point that I would like to clarify is his
statement that:

“It [XLISP] is an excellent example for those inter-
ested in finding out how a Lisp is implemented.

Since source code is provided with XLISP, it is in-
deed possible to find out how it is implemented, but I
would like to point out that XLISP is not.a traditional
implementation of Lisp. Its evaluator is different be-
cause of the need to support message passing to objects,
and its structure is much simpler than any more tradi-
tional Lisp implementation. This is a result of the origi-
nal goal that I had in writing XLISP in the first place. I
wanted to experiment with object-oriented program-
ming, and it is easy to extend a simple implementation
of Lisp to support message passing. XLISP is intended
to be a language for experimenting with object-oriented
programming and only secondarily a simple Lisp
implementation.

Any questions about XLISP can be directed to me at:

David Betz

114 Davenport Ave.
Manchester, NH 03103
(603) 625-4691

Vendor Infermatidn

XLISP - Co L Pricei 55 1St shippmg i
SIG/M {Voiume 118) $6 + $3int’l '
Box 97

Iselin, NJ 08830

LISP/80 Price: $39.95
The Software Toolworks
15233 Ventura Blvd., Suite 118
Sherman Oaks, CA 91403
(213) 986-4885
CIRCLE 330 ON READER SEHV!CE CARD

TLC Lisp : Price:call (T.(L.EH
The Lisp Company -
(EL(E.C))

Box 487
Redwood Estates, cA 95044
(408) 354-3668
CIRCLE 331 ON READEH SERVK}E CARD
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POWER |, 60, 2055 ...
A LISP Programming Environment |
PR]CE An Excellent System for
& A.lL., Robotics & Intelligent Systems
| An Optimizing Compiler and Assembler
SUPPORT |
|l Comprehensive manual

Key Micro Systems offers a com- covering all aspects of the
plete selection of expandable single system. Numerous examples
or multi-user systems, available of each facility are included.
with floppy and hard disk drives.
With them you can enjoy the best
of S-100 computers and run any
mix of 8 and 16 bit programs
simultaneously. Our use of the
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MICROSYSTEMS REVIEWS

APCBASIC

A North Star compatible Basic for DOS, CP/M, MS-DOS, and CP/M-86
by Robert J. Stek

espite the fact that North Star Basic
(NSBasic) was originally meant to be used
only on computers with North Star’s S-100
disk controller and North Star’s own DOS,
it has proved very durable. Much of its pop-
ularity is no doubt due to its low cost (it’s free when you
buy a North Star disk system), but a convincing argument
could be made on the basis of its fine features, which were
(and still are) lacking in Microsoft’s MBasic. Multiline
user-defined functions provide more power and conve-
nience than the restrictive single-line functions of MBasic.
With binary-coded decimal arithmetic, so-called “round
off” errors are never a problem. If you need more (or less)
precision, BCD versions with 6, 10, 12, or 14 digits of pre-
cision are also available. If you need speed, an optional S-
100 floating-point math board is available. The ability to
read and write files at the byte level can also come in
handy. And while string arrays are not directly imple-
mented, a one-dimensional string can be 64K long!
NSBasic has found favor with tens of thousands of pro-
grammers, since programs could be developed
interactively with NSBasic and then compiled to true ma-
chine code with Allen Ashley’s COMSTAR compiler.

But while North Star continues to supply their own
DOS and Basic with both their Horizon and the Advan-
tage, everyone realizes that we currently live in a CP/M
world. And soon, that may become an MS-DOS world (or
UNIX or CP/M-86 or whatever). Like many others, I
learned to live with MBasic under CP/M. It is true that it
has many good features not found in NSBasic, but I missed
the capabilities of NSBasic. Infosoft Systems in Connecti-
cut offered a very nice patch to run NSBasic under CP/M,
as did the SoHo Group in New York City. And a public
domain version of a similar patch is still available from
CPMUG. Micro Mike's of Amarillo, Texas offers baZic, a
Z80-only version, that can run under either DOS or
CP/M; it is 20 to 40% faster than NSBasic and 100%
compatible. So if you are willing to part with a few dollars,
you can use NSBasic under CP/M.

Unfortunately for NSBasic programmers under CP/M,
not one of the above solutions is totally adequate.
Infosoft’s system does not allow you to use the floating-
point board or different precisions. SoHo’s system does not
allow you to save programs in ASCII. And none of them
significantly improves upon the NSBasic features that
North Star originally offered.

Fortunately at least one company has seen fit to make a
significant effort to ensure the survival (and perhaps even
ascendance) of a North Star compatible Basic under
CP/M, CP/M-86, and MS-DOS. American Planning Cor-
poration has been advertising APCBASIC as the “Rolls
Royce” of Basics. After “touring” APCBASIC with me on
this review, you may come to appreciate some if its finer

Robert J. Stek Ph.D., 3024 13th Ave., Regina, Saskatche-
wan, S4T 1N9 Canada

points. APCBASIC may not be a Rolls Royce, but it cer-
tainly is a Mercedes-Benz! This review examines version
2.4.2 of APCBASIC under CP/M, but the review applies
to the other versions as well.

Many programmers develop a “wish list” of features for
a particular language. In the “old days” (pre-1979) when
RAM was still at a premium, Basic language developers
tried to keep the interpreter small and therefore did not in-
corporate many new features. To be fair, Microsoft added
many features, but only in their disk-based version.
APCBASIC has gone at least an order of magnitude be-
yond anyone else with features that are of great value to
systems developers who want as many useful program-
ming conveniences and features as can be reasonably pro-
vided in a language (see box). And they do it in an inter-
preter that is only 20K in size. APCBASIC can also be
appreciated by the “average” Basic programmer, who may
be running into some of the limitations of Basic as a pro-
gramming language, but who neither wishes to learn a new
language such as Pascal, C, or PL/I, nor wants to give up
the convenience of an interpreted language.

A list of the advantages of APCBASIC could go on and
on. But just listing the new features does not convey the
flavor of the many “little” things that have been improved
as well. For example, the SAVE command responds with
an OLD or NEW FILE message and requests Y/N confir-
mation; and if you have previously SAVEd a copy of your
program, just using SAVE without the filename will store
your latest version over the top of your last effort, making
program backup during development fast, repeatable, and
mistake-proof. The EDIT command has been improved
with selective EDITs possible: EDIT 100, PRINT A al-
lows sequential EDITs of all lines after line # 100 that con-
tain PRINT A; indeed, the search string may even contain
“wild card” characters represented by a question mark (7).
The DELete command has been improved so that it will
work even if nonexistent line numbers are given; it will use
the nearest existing line numbers instead. Admittedly this
is a small improvement, but it does diminish one of the
common frustrations experienced by many people during
the intense concentration required for program
development.

And APCBASIC appears to be about 98% upward-
compatible from NSBasic. There are some differences
which are detailed in a special section in the manual. The
most noticeable changes are very minor ones; some of the
keywords have been either changed or alternatively de-
fined. AUTO may be used, but the preferred command is
ENTER or just ENT; CHAIN works but LINK does too;
NOMARK is used as well as NOENDMARK. This does
not mean that any changes would have to be made in run-
ning existing NSBasic programs; the tokens used internal-
ly are the same but will list differently under APCBASIC.
The only other difference I encountered was that
APCBASIC would not allow two single-line user-defined
functions on a single program line—they had to be placed
on two separate lines.
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Performance

All these great features would matter not a whit if
APCBASIC offered poorer performance than what is al-
ready available. Since it does require a Z80 processor, it
might be expected that judicious use of the Z80’s expanded
instruction set could help its performance over that of the
8080 code of NSBasic. But according to the benchmark
testing I did, it is obvious that the author of APCBASIC
has a few other tricks up his sleeve as well. APCBASIC is
significantly faster than NSBasic and baZic on all bench-
mark tests I performed (see Table 1). For example, I ob-
tained the following times on three programs: (1) a

Somé features of APCBASIC

1. Faster operation—two or three times faster than

NSBasic in many cases. ,

. Ability to save or load programs as standard ASCII

files.

. A global search and replace command for editing

. A sophisticated TRACE command, including

conditional tracing. :

5. The ability to redimension arrays under program
control. '

6. The ability to use the built-in line editor under program
control.

7. More flexible substring handling and extended string
indexing.

8. A RENumber command that supports rearrangement
of entire groups of lines, as well as “simple”
renumbering.

9. Extended format specifications for PRINT formatting.

10. The ability to PRINT anything to the console, to the
list device, or to an ASCII text file just by varying the
output device number (a form of I/0 redirection).

11. A SWAP statement, an ON (expression) RESTORE
(line # list) statement, new functions such as
CEIL(X), TRUNC(X), MOD(X), FRAC(X),
MIN(X.Y, . . ), MAX (XY, . . ), a polynomial
evaluation function, a TRIMS$ (S$) function to remove
leading and trailing blanks, substring FIND and
MATCH functions, BIT manipulation functions, a
RENAME command, a SPACE(X) function to return
the amount of remaining disk space, and an extended
machine language CALL statement.

12. A WHILE loop construct.

13. LOCAL variables within GOSUBs and FNs.

14. Almost all commands are executable, including
DELete and MERGE.

15. Variable passing between CHAINed programs.

16. Compound statements executed as a group within IF
statements; e.g.:

IF X=Y THEN { R=SQRT(Z+10)\SWAPS,T ] (1t)
ELSE [ WHILE I<10\R=R+X(|)\NEXT ]

17. Multiple ranges within a FOR .. . NEXT loop (e.g.,
FORI = 1 TO 10, 20 TO 100, 200 TO 1000.

18. A file may be opened under more than one file number,
allowing for extended buffering, significantly
increasing the speed of some file-bound applications,
since APCBASIC will check its buffers before
accessing the disk.

o
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quicksort of 1,000 random numbers, (2) a chi-square test
for randomness of 1,000 random numbers, and (3) a ver-
sion of the PRIMES program documented in Byte maga-
zine (January 1983). Values for MBasic on the chi-square
and PRIMES program are included for comparison.

Table 1. Benchmark times (in seconds)
Program NSBasic baZic APCBasic APCRUN MBasic

Quicksort 193 121 86 65 N/A
Chi-square 138 91 67 57 76
PRIMES 147 115 101 76 115

A further note of explanation is needed regarding the
APCRUN heading. APCRUN is a special “runtime” ver-
sion of APCBASIC furnished with the standard version. It
is not used for development work since it lacks the interac-
tive editing commands. It provides about 3.6K more free
memory, automatically deletes all REM statements and
extra blanks from the program, and runs up to 50% faster
than the normal APCBASIC (depending, of course, on the
program). It is apparent from the chart that for a “real-
life” task (the quicksort), APCBASIC can be three times
faster than NSBasic running under CP/M—certainly sig-
nificant enough an improvement to make one consider the
use of APCBASIC for many applications. The runtime
version also gives the professional program developer
some security in the protection of source code, since pro-
grams are stored in tokenized and compressed form.

Ease of use
As noted, APCBASIC has provided thoughtful extensions
to the standard commands with which NSBasic users are
already familiar. All these “nice” features become second
nature quite quickly, and you find yourself annoyed that
they are not features of other languages. Those concerned
with structured programming will find local variables
within subroutines and functions, as well as the WHILE
construct, of great comfort. The addition of a global search
and replace command will be welcomed by everyone. The
CHANGE command replaces one string with another ev-
erywhere or selectively within a range of line numbers.
CHANGE will also request a response to its VERIFY?
prompt to allow you to control each replacement as found.
The facilities for debugging programs are extended as
well. The TRACE command allows single stepping
through a program one line at a time, skipping detailed
tracing of loops or subroutines if you wish, and stopping
program execution temporarily to allow for examination
(or changing) of variable values before continuing. The
TRACE may also be executed conditionally (e.g., 99
TRACE IF A > 50). This allows you to determine dy-
namically how and where erroneous values originate. Fi-
nally, TRACE allows you to direct its output to your LST:
device rather than the console if you so wish. A control-C
interrupt allows for direct execution of any executable pro-
gram statement or line of statements (without exceeding its
159-character line limitation). For example, the contents
of an entire array may be examined by entering a single-
line FOR . . . NEXT loop in the direct mode. And any al-
terations you make to the contents of a program variable
will be carried over if you CONTinue execution.

APCBASIC provides thoughtful extensions to the standard
commands that NSBasic users are familiar with.
These features soon become second nature, and you find
yourself wishing they belonged to other languages.
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And who don't want to pay an arm and a leg for it.
0 For you we have the Octagon 8/16™ At only
- $7350 the Octagon 8/16 has the guts to handle any job
- youand three other peoplethrow its way. And then some.
: The multitasking Octagon 8/16 includes

. taneously run any of your 8-bit CP/M 80t
y applications and any of your 16-bit Con-

«a  current CP/M 867 applications. (Or
~J MP/M 867 if you're in a multi-user
W environment.)

It will also execute software writ-
% tentorun under MS-DOS+ And UNIXT
will be available by December '83.

So all your 8-bit software is as useful and produc-
tive as ever. But you still reap all of the advantages of a
16-bit system. Simultaneously.

All this performance is due to the Octagon 8/16's
dual processor architecture. Its 8-bit NSC-800 CPU
executes the full Z8OT instruction set. Its 8088 CPU gives
it the muscle to plow through 16-bit programs in a flash.

If you need a lot of number-crunching, there's an
optional 8087 math co-processor.

Every Octagon 8/16 includes your choice of at
least 256K of static RAM or 512K of dynamic RAM.

all the operating software you need to simul-

is page is for people who want
‘-'_buv a great multi-user system.

Either is expandable to
1 MB: No lack of
power here,

It also includes
RAM disk software for
the fastest possible
execution speeds.

And for unheard-
of versatility, each
Octagon 8/16 includes
a 5" floppy (315K,
IBM PC formatted), an
8” floppy (1.4 MB for-
matted), and a 54" -
Winchester (19.2 MB >
formatted). And there are other configurations to choose
from, too.

So you not only get the kind of mass storage
you need, you also get the kind of cost-effectiveness
you can't get anywhere else. Call us today for com-
plete details.

The Octagon 8/16. All the performance you need
from a single- or multi-user system.

At a price that won't bust your budget.

* Basic configuration.




This page is for people who want

to build a great multi-user system.

With the right
ingredients, you can
build almost anything.
When you use ad-
vanced S-100 boards
from Octagon, all you
have to add is your
imagination.

Start with the
most powerful multi-
processing CPU
board available: The
i CPU Board 8/16™ For

, ‘ only $895 you get an

- 8-bit 4 MHz NSC-800
(which executes the full Z80 instruction set) and a 16-bit
8 MHz 8088. An optional 8087 math co-processor is
available, too.

Together they let you simultaneously run 8-bit
CP/M 80 and 16-bit CP/M 86. (MP/M 86 in a multi-user
environment.)

The board’s 8272 floppy disk controller governs up
to four 5% " or 8” floppies at once in any combination.

An 8K PROM monitor boots the operating system
and contains several key memory debugging routines.

Two serial ports feature software-selectable baud
rates up to 19.2K baud.

And when you buy the operating system from
Octagon—be it CP/M 86 for $150, Concurrent CP/M 86
for $195, or MP/M 86 for $495—you also get a full
CP/M 80 emulator at no extra charge.

As for memory, your multi-user system wouldn't
be state-of-the-art without our 256K static RAM mem-
ory board.

The first of its kind, this board—for only $1850—
accepts either 8-bit or 16-bit bus requests. So it makes

a perfect match for the CPU board. (If 128K is all you
need, it’s all yours for just $1095.)

Both versions feature a handy time-of-day clock
with battery back-up that keeps track of seconds, day,
month, and year.

If your tastes run more toward dynamic RAM, you
need our unique 521K DRAM board. Useitas a
standard memory card. Or flip a switch and it becomes
RAM disk. $1400 gets you the 512K version; $800 for
the 256K version.

The last major ingredient in your system is the
hard disk controller. This board handles up to four 54"
Winchester disk drives.

It includes automatic seeks and retries after error,
both CP/M 80 and CP/M 86 bios, two serial ports, and
one Centronics-compatible parallel port.

Plus, it will detect and correct single-bit errors and
detect double-bit errors.

There's not another S-100 hard disk controller like
it. Not at any price, let alone $595. Or for $2295, we'll
include a 19.2 MB Winchester, complete with power
supply, cables, and enclosure.

Call us today for all the mouth-watering details.
Because with these ingredients, you'll cook up a terrific
single- or multi-user system in no time.

A system you can really call your own.

(®octagon

2960 North First St., San Jose, CA 95134
408-262-7777

Octagon 8/16 and CPU Board 8/16 are trademarks of Octagon Corp. + CP/M 80, CP/M 86,
Concurrent CP/M 86, and MP/M 886 are trademarks of Digital Research, Inc.

280 is a trademark of Zilog Corp. MS-DOS is a trademark of Microsoft Corp.

UNIX is a trademark of Bell Labs.




If You’re an Advanced IBM™ PC User,
You’re Ready for

ntap the host of possibilities offered by your IBM PC,
C TECH JOURNAL is the magazine for you.

Brought to you from the publishers of PC, PC TECH
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JOURNAL is the definitive authority on how to maximize

the potential of your IBM personal computer, as well as
develop new applications and face creative new challenges.

WHY A TECHNICAL JOURNAL?

Because:

* PC TECH JOURNAL gives you more than simple prob-
lem solving exercises with your PC

* PC TECH JOURNAL tells you how your PC works and
how you can get it to do more!

* PC TECH JOURNAL shows you how to tailor your IBM
PC to your own needs

* PC TECH JOURNAL gives you information you cannot
find anywhere else!

EACH ISSUE IS FULL OF USEFUL ARTICLES

ON TOPICS

Such as:

* How to fully exploit BIOS

* Examinations of component hardware available for the
IBM PC

* Programming methodologies which exploit the IBM
PC’s present and potential operating system environments

¢ Evaluation of the IBM PC'’s communication protocols
and standards: computer to computer connections, ter-
minal emulation, and distributed data processing

* PLUS networking, mass storage and new user develop-
ment tools

In short, if you have a genuine appetite for state-of-the-art
information about your IBM PC, you will want to sub-

scribe to PC TECH JOURNAL today! Just fill in the handy
order form!



APCBASIC continued . . .

Three utility programs are provided with APCBASIC:
ZBIG, CRUNCH, and CONFIG. ZBIG is a machine lan-
guage cross-reference index generator for APCBASIC
programs. It provides an alphabetized instant directory to
all user-defined functions, GOSUBs, variables, GOTOs,
and other line referencing used in a Basic program.
CRUNCH performs some simple optimization of a pro-
gram by creating a new version without blanks and REM-
arks and by concatenating multiple lines into one line
where possible. The latest version of CRUNCH also has an
option to “scramble” your program so that it cannot be
LISTed or LOADed by even the normal development ver-
sion of APCBASIC. CONFIG personalizes APCBASIC
in regard to floating-point board address (if used), console
backspace sequence, system interrupt flag, and control-C
detection flag.

Also provided is a library of subroutines that can be
merged into your own programs. These routines include
matrix multiplication and inversion, a numeric quicksort
and a string quicksort, a hybrid bubble sort, date functions,
many math functions, and a whole lot more. The library
source file is about 30K long and is extremely well
documented. It does provide additional insights into the
use of some of the newer features, though it is mostly a
practical addition to your own subroutine library.

One last utility is also available for users who wish to
convert NSBasic programs currently residing on a North
Star DOS disk. This program allows you to transfer pro-
grams from a DOS disk to a CP/M disk. You may be re-
quired to make minor changes (if any) to the program, but
it is convenient.

Documentation

In a few words—good, but not perfect. The 136-page man-
ual will not teach anyone how to program; it is meant to be
a language reference manual only. If you already know
how to program in Basic, you can quickly learn
APCBASIC with this logically arranged manual. There is
a special section on APCBASIC for NSBasic users which
summarizes the differences between the two languages, as
well as another section for CP/M users (APCBASIC is
available for North Star DOS as well). The index is 17
pages long and arranged two columns per page with about
2,000 entries. Anyone who is familiar with micro software
documentation will be impressed by that alone! The man-
ual’s biggest weakness is a lack of examples for the more
advanced features. While the descriptions and explana-
tions are reasonably clear, some of the new functions will
be unfamiliar to most users. More suggestions on uses of
these more powerful features would be appreciated.

Other comments

Portability of application software among different operat-
ing systems is directly dependent upon the identical lan-
guage being available for each operating system. This laud-
able goal is being addressed directly by American Planning
Corporation. Their Basics will be completely compatible,

regardless of the operating system. Of course there will be
some differences in speed and internal construction due to
the different processors, and the 16-bit versions have some
0S-specific compatible enhancements. For example, the re-
lease for MS-DOS 2.0 will allow separate 64K areas for
program, data, buffers, and stack. But enhancements con-
tinue to be added to all versions.

I would be remiss if I didn’t point out a few flaws in
APCBASIC. After all, even a Mercedes-Benz still isn’t a
Rolls Royce! The most damning criticism I can direct to-
ward it is lack of long variable names. If Basic is to survive
as a serious programming language, one- and two-charac-
ter variable names must go! To be honest, I would delay
purchase of APCBASIC until this is remedied. Luckily,
this will be fixed in the next release. And in typical APC
“overkill” style, variable names will be up to 255 charac-
ters long. In a Basic with so many new functions, I was sur-
prised that a SORT verb was not implemented. The SWAP
statement helps speed things up, but a simple in-memory
SORT statement would be even better. APC should follow
the lead of baZic and provide terminal customization for
‘clear screen’ and direct cursor postioning for a PRINT
AT(X,Y) statement. Since we are clearly going beyond
ANSI standards, let us dream on a bit. I appreciated the
MIN and MAX functions, but their use depends upon hav-
ing separate variable names in the variable list [i.c.,
MAX(A1,A2,B,C4, ...,729)]. To be really useful, these
functions should accept array variables (a la APL) to re-
turn the minimum or maximum value W in the array. And
why not take a page or two from spreadsheet calculators
by implementing SUM, AVERAGE, COUNT, and
LOOKUP as well?

It may appear that APC s a software “David” taking on
the Microsoft “Goliath,” at least with its version of Basic.
But APC, founded in 1975 to build computer simulation
models for the Office of the Chief of Naval Operations, has
been around longer than Microsoft. In 1977 they set up
their own in-house microcomputer system and changed
their focus from time-sharing-oriented naval systems con-
sulting to developing and implementing turnkey micro-
computer systems for third-party clients. They intended
the initial version of APCBASIC for use as a more efficient
in-house tool when they became dissatisfied with some of
the limitations of NSBasic. They also market application
software such as their Management Information System
Builder (a database management program written in
APCBASIC that has several advantages over dBASE II
and others), a client prospect management system, a mail-
ing list management system, and a special U.S. Congres-
sional mailing list system with biographies and Congres-
sional District profiles for every member of Congress as
well as the top financial contributors to each!

Conclusions

I really have only a few minor quibbles about this fine Ba-
sic interpreter with significant yet compatible extensions
to NSBasic. All in all, APCBASIC is the Basic interpreter

APCBASIC has gone an order of magnitude beyond anyone,
with features that are of great value to systems
developers who want as many useful programming con-
veniences as can be reasonably provided.
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EPROM - 32

THE ONLY EPROM PROGRAMMER YOU NEED!

This is the best IEEE- 698 {S 100) based EPHOM programmer available today.
Before you buy another programmer check the features of the EPROM-32;
Pm'?rams current 1K through 16K (byte) single supply (+5V) EPROMs plus future

+ EPROM is prngrammed through 1/0 ports and can be verified through a port or located in
memo:y space for verification and use.
\ ngle Textool zero-insertion-pressure socket accommodates both 24-pin and 28-pin

PROM packages.
B BOEOGZBOG control software includes commands for programming, verification, disk 1/0
and editin
« Personality Modules adapt board to different EPROM types (no DIP switches to set or
jumpers to install):
PM-1-2508, 2758 PM-3-2?32. 21324 PME 68764
2516, 2716 PM—4-2 54 71—2528
PM-2—2532 M-5—2764 PM E 27128

+ Extension module for EPROM and PersonaJ ity Module available — permits use of EPROM-32
with cover installed on computer.

We invite you to com [Pare this programmer to our competitor’s products. The
superl?r features and quality engineering of the EPROM-32 make it the clear
winner!

$269.95
(assambied & tested)

D I T Y ST ISR
MicroDynamics
R ————— Price includes EPROM-32, comprehensive user's manual

Corporatinn and two Personality Modules (specify). Additional Person-
. ality Modules—$7.95. Extension module and cables—
6363 Paplar Ave. = Suite 105  $49.95. Contral software on 8 inch single density CP/M
compatibie diskette —$14.95. Other disk formats available.
Memphis, TN 38119 Ve pay UPS groung shugBInE in continental U.S. UPS air
0

1
800-237-8400 ext. 440 ﬁfﬂsﬁsacmavﬁ&?m TN et 4 s saes
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APCBASIC continued

that NSBasic should have evolved into. While the $400
price is a significant investment for “yet another Basic,”
APC does go out of its way to convince you that it is worth
every penny. They offer a demo version for $50 which lim-
its memory and file sizes, but otherwise has all the features
and does include the reference manual. They also offer a
second operating system version for the same CPU for just
an additional $50. And to make it even more attractive,
they offer a money-back guarantee on both the demo and
the full version. APC does have one other related product
which they have not emphasized, but which may help you
decide to purchase their Basic. For $195 they will supply a
translator program that takes MBasic ASCII source code
and converts it to APCBASIC. APC claims that the trans-
lation is 90 to 95% complete. I have not reviewed this pro-
gram, so I cannot vouch for its effectiveness. This transla-
tor will probably become a more useful tool when the long
variable names are implemented in the next release. Per-
sonally, I think it should be included as a utility in the sys-
tem itself. As a separate utility, they will probably only sell
it to a few systems developers; as part of the package, it just
might provide the incentive to buy for those with a lot of
effort invested in MBasic programs.

APC comments: A new version of the software and an up-
date of the documentation are now on the market.
American Planning Corp., 4800 Duke St., Suite 423, Al-
exandria, VA 22304; (703) 751-2574.
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BDS

The fastest CP/M-80 C
compiler available today

Version 1.5 contains some nifty improvements:

The unscrambled, comprehensive new User's Guide
comes complete with tutorials, hints, error message
explanations and an index.

The CDB symbolic debugger is a valuable new tool,
written in C and included in source form. Debug with
it, and learn from it.

Hard disk users: You can finally organize your file di-
rectories sensibly. During compilation, take advantage
of the new path searching ability for all compiler/linker
system files. And at run-time, the enhanced file 1/0
mechanism recognizes user numbers as part of sim-
ple filenames, so you can manipulate files located any-
where on your system.

”’ﬁ

BDS C's powerful original features include dynamic
overlays, full library and run-time package source
code (to allow customized run-time environments,
such as for execution in ROM), plenty of both utilitar-
ian and recreational sample programs, and speed.
BDS C takes less time to compile and link programs
than any other C compiler around. And the execution
speed of that compiled code is typically lightning fast,
as the Sieve of Eratosthenes benchmark illustrates.
(See the January 1983 BYTE, pg. 303).

BD Software 8" SSSD format, $150
P.O. Box 9 Free shipping on pre-paid orders
Brighton, MA 02135 Call or write for availability on
(617) 782-0836 other disk formats

PO TTITIITITITIITIIS.
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TAKE CONTROL

of your Application!

MC100 Dual Stepper Motor Controller

e Independent operation of two four phase motors.
¢ On board translators directly drive motors up to 20 w/coil.
® Universal translator interface to external high power translators.
® Programmable step rates and step counter.
o Automatic limit response with limit display LED.
o Full software motor ramping control.
® Dual 4 bit parallel ports which can be a single 8 bit port.
e Optional manual control panel (shown above).
@ Optional CP/M and CDOS compatible driver software.
CP/M is trademark of Digital Research; CDOS is trademark of CROMEMCO

MCI100 controller board with documentation................. $350.00
MC102 manual control panel with 6 ft. cable................ $135.00
MC104 driver software with documentation................. $ 35.00
MC110 includes MC100, MC102, MC104.................. $499.00

\l sSNOW MICRO

- ‘;\ SYSTEMS, INC.

P.O. Box 2201 Fairfax, VA 22031 (703) 830-3494
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DUAL GPIB-488 INTERFACE
BOARD

A Stand-Alone, iIndependently Controlled
Dusl Channel IEEE-488 I/0 Processor. In-
terface Activity Modes for Controller-in-
Charge, Controller Assigned or Terminal
Bus Slave, and all Interface Functions are
handied transparent to Host Systermn CPU
through an on-board CPU and DMA con-
troller. User Friendly operation.

AET, P/N 52748-800-102 $675.00

Top Board Support Logic end 32K x B RAM
Bottorn Board 96K x 8 RAM

128K X 8/64K x 16 CMOS
STATIC RAM MODULE

150 microsec. Access, Extended Address-
ing, Programmable wait cycles, Write pro-
tect and Bank select. Battery back-up
capability. No wait cycles with fast 16-Bit
Processors.

AET, P/N 52748-650-128 $825.00

12-BIT A-D-A CONVERTER
BOARD

8 Channel A-D: 12 microsec. Conversion,
S50KHz Sample Rate, Programmable
Gains, Offset and Diff./Single Modes,

8 Channel D-A: 2 microsec. Settling,
Bipolar V or Unipolar | Output. Program-
mable Reference levels, Dual-Ported Chan-
nel Refresh RAM. 16/8-Bit Data
Transfers via /O or Memory Mapped
with Extended Addressing.

AET, P/N 52748-900-101 $455.00

MULTI-FUNCTION 10
BOARD
AG&T, P/N 52748-100-101 $325.00

SMART PROTOTYPING
BOARD KIT
P/N 52748-400 $60.00

Caslifornia residents add 5% % ssles tax.
U.S. Domestic Price, FOB Factory.
Prices and Specifications subject to change without
notice.

1I/0 TECHNOLOGY

POST OFFICE BOX 2119
CANYON COUNTRY
CA 91351
[BO5] 252-7666
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PERIPHERAL SUPPORT
BOARD

Two Serial SYNGC/ASYNC Ports with
RS-232, TTL or Current Loop Outputs,
three B-Bit Parallel Ports, three Timers,
Real Time Clock/Calendar and Response
Programmable Interrupt Controller. Small
Proto Area with +5 and +128wv.

A&T, P/N 52748-150-101 $385.00

MULTI-PURPOSE
PROTOTYPING KIT

Industrial Quality with Plated-Thru holes for
Wire-Wrap or Saolder projects. Complete
with +5, +12v Regulators, Bus Bar, Filcer
Capacitors, and Manual.

AET, P/N BE2748-450 $70.00




MICROSYSTEMS REVIEWS
The MicroDynamics
S$-100 EPROM Programmer

by lan F. Darwin

ne of the joys of being known as a reviewer is

that you sometimes get new toys to play

with. Just after my review of the ADS

Promblaster appeared in the February 1983

issue of Microsystems, 1 was approached by
MicroDynamics to review one of their new products, the
EPROM-32. After a few phone calls and some discussion,
they mailed me an assembled and tested board on Febru-
ary 3rd, and we waited.

While you wait along with me, let me point out that the
MicroDynamics board differs from the ADS board in sev-
eral respects. It uses personality modules to set up the
board for each different type of EPROM. And it runsin ei-
ther port-mapped or memory-mapped mode. But the simi-
larities are numerous, too. A proper comparison, though,
will have to wait for a future article I'm planning, which
will summarize the features of @/l the IEEE-696 S-100
EPROM programmers.

Since we’re still waiting for the Post Office, let me pour
you another cup of coffee and explain about EPROMSs. (If
you’ve heard all this before, I won’t think it rude if you skip
to the next paragraph.) The “M™ is for Memory—these are
ICs that store data in your computer just as normal memo-
ry chips do. The “RO” is where the difference comes
in—these are Read-Only chips. If you put them in a nor-
mal memory board that has the right sockets and write
something to them, nothing will happen. However, the
“P” tells you that they are Programmable by your comput-
er with a special board: an EPROM programmer or “blast-
er.” Programming an EPROM consists of writing data
into it accompanied by “programming pulses” at special
voltages on “program enable” pins (see References at the
end for more information). The “E” stands for Erasable.
These chips can be Erased—not with a pink eraser but
with a special ultraviolet light. (Caution: The UV light in
EPROM erasers is hazardous to your eyesight!)

An EPROM is thus a reusable memory chip that you
can use to store programs and/or data for some extended
period of time. Chances are your floppy disk “boot” pro-
gram or your system monitor is in an EPROM inside your
system right now. Look for a 24-pin chip with a glass win-
dow on top, which may be covered by a paper label to keep
out stray UV light—that’s the EPROM. (Apples, TRS-
80s, and some other machines store their boot and other
resident software in PROMSs that are not reusable.) The
data stored in an EPROM will “never” go away on its
own, even with the power turned off. Not within decades
in normal circumstances, three or four years under fluores-
cent light with the window uncovered, or as little as a
month in direct sunlight with the window exposed!

The hardware
The board came through customs at the end of February.

Ian F. Darwin, University of Toronto Computing Ser-
vices, 255 Huron St., Toronto, Ontario

A nicely laid out board, it has the programming socket and
the personality module socket at the top of the board, as
well as a LED to indicate when programming is actually
taking place. The manual, however, was a preliminary one;
the new one was to be shipped by around the beginning of
April. (As of mid-May, when this review was written,
there still was no revised manual.) The preliminary man-
ual, despite having a number of corrections and changes
marked in by hand, was both complete and comprehensive
and included theory of operation, switch settings, and sev-
eral pages of example runs from the interface program. Ev-
erything but an index. Some sections were a little round-
about, but I did find all the information I needed. The
revised manual arrived in August; it’s a cleanup and up-
date of the older one. Schematics and layouts are now in-
cluded and the text has been revised in several places.

The MicroDynamics board has the ability to program
nine different EPROM configurations, from 2K up to
16K, using the personality modules provided (see Table 1).
Both 24-pin and 28-pin EPROMSs can be accommodated.
These are listed, with the EPROM types they support, in
Table 1. Presumably a later module will allow access to the
27256. The modules have to be kept track of, so they are
labelled PM-1, PM-2, and so on. To select the right mod-
ule, however, you have to turn to a table near the middle of
the manual to see which one is required for a particular
PROM. It might be a nice idea to mark each module with
the EPROM types it supports.

The internals of the personality modules are secret, sort
of. A dedicated hardware hacker could figure them out.
The revised manual has a schematic of the board which
names the signals presented to the personality module, but
does not document the innards of the module. The mod-
ules I got were glued into plastic “header” boxes, and I
didn’t crack one open. If you want to know, buy the
EPROM-32 and pry one apart!

An interesting feature of the EPROM-32 is that it can be
either memory mapped or port mapped. In the port-
mapped mode, the board occupies only four ports in your
system’s port space, accessible with an 8080/Z80 via IN
and OUT instructions. You can set the board to any four-
port boundary (0, 4, 8, ... 252). And MicroDynamics
chose a default (38H-3BH) that is unlikely to collide with a
large number of different floppy controllers, modem cards,
etc., which (for some reason) tend to loiter around A0, BO,
and CO. In the memory-mapped mode (where IEEE “ex-
tended addressing” is not usable), you must provide a win-
dow in your memory map as large as the EPROM selected
by the personality module in the board. The board re-
sponds to the PHANTOM* signal of either polarity, but
will not generate this signal itself. However, most memory
boards I've seen expect the EPROM board to generate
PHANTOM?*. And since the RAM board I'm currently
using has no provision for windowing, I’ve been unable to
test the memory-mapped mode. The port-mapped mode,
which is the one MicroDynamics seems to be emphasizing
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Introducing the powerful, multi-processing
HORIZON'8/16 from North Starr.

The turbo-charged
system with outstanding
performance.

The new North Star HORIZON
8/16 microcomputer can handle
up to eight individual users,
supporting both 8-bit and 16-bit
applications simultaneously.

Its advanced, multi-processor
architecture makes this powerful
performance possible. Unlike
other multi-user systems, the
HORIZON 8/16 doesn't load up
its users on a single processor;
instead, it provides a dedicated
processor for each individual
user —at a cost no greater than
that of conventional multi-user
systems.

The result? No degradation
in processing performance, even
when there are eight users on
the system.

TurboDOS is a registered trademark of Software
2000, Inc. CF/M-80, CP/M-86, MP/M and CP/M are
either trademarks or registered trademarks of Digital
Research Inc.

The logo, tagline and HORIZON are either trademarks
or registered trademarks of North Star Computers, Inc. € 1983

Systems serviced nationwide by M/A/I/Sorbus Service Division.

And North Star’s industry
standard S-100 bus gives you the
flexibility to choose your options
and tailor the system to meet
your specific requirements.

What's more, the new North
Star TurboDOS® is many times
faster than standard, multi-
user operating systems—and is
compatible with CP/M-80,"
CP/M-86" and MP/M™

As for reliability, over 30,000
first generation HORIZONs are
still in use. And each of these
can be easily upgraded to the
new 8/16 architecture.

The HORIZON 8/16 out-
performs everything in its class.
Costs no more. And is the only
multi-user micro designed to

i D —
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meet your needs for today, and
tomorrow —simply by plugging
in the options you select.

You can discover North Star’s
HORIZON 8/16 at more than
1,000 computer stores and system
houses nationwide. Call 800-
722-STAR for the location
nearest you. Or write North Star
Computers, Inc., 14440 Catalina
Street, San Leandro, CA 94577.

NorthSiar™

Simply powerful solutions.

FLEXI-BUNDLE™

Now, select up to $2,000 worth of
free software of your choice,

when you buy a North Star computer.
See your dealer for details.



MICRODYNAMICS EPROM-32 continued . . .

now, worked quite nicely for the samples I ran. The board
was tested in two separate systems: an IEEE-696 standard
one with the Godbout 85/88 CPU, and a nonstandard one
with an old S.D. Systems CPU. The EPROM-32 worked
with both systems.

Because it’s a hassle to take your system apart whenever
you want to insert or remove an EPROM, most makers of
S-100 EPROM programmers build some kind of “PROM
extender.” MicroDynamics makes one as well. Like most
extenders I've seen, this one is a ribbon cable that connects
between the EPROM socket on the S-100 board and a
small cabinet. It can be either hand-held or mounted on
the front of your S-100 cabinet, or just placed on the table.
But simply bringing the EPROM socket out to the front
panel would not be enough, since you'd still have to power
down and pull the board to change the personality module.
So, reasonably enough, the MicroDynamics EPROM ex-
tender brings both the personality module socket and the
EPROM socket out to the extender. A handy addition if
you do EPROMs more than once a year.

Using the EPROM-32

Control is by a program called MDPGM, which comes on
the disk in both source (.ASM) and executable (.COM)
files, and there’s a listing in the manual. You can assemble
it with the standard CP/M assembler, and in fact must do
so to switch from port-mapped mode (the default) to mem-
ory-mapped mode.

I generally dislike having to tell my computer something
twice. So my eyebrows went up a little for the first time I
ran MDPGM. For, having just put in the hardware per-
sonality module to tell the hardware that I was working
with a 4K EPROM, I had to tell the software that I was
working with a 4K EPROM. Computers get paid to do
grunt work. I prefer the simplicity of an EPROM pro-
grammer controlled by software, in which you tell the soft-
ware once that you're programming, say, a 2716. The soft-
ware then sets up the hardware, and keeps track of the fact
that it’s 2K long. So I preferred the Ackerman Digital
Promblaster. At least at first.

After using the ADS board for a while, I became famil-
iar with it, and grew careless. One day I told it I was using
2716s, picked up a chip without really looking at it, and
tried to program it. The chip, of course, was a three-volt-
age 2708. Bad things happened. The smoke came out of
some of the transistors. And the switching regulator. I
stopped smiling and phoned ADS. Their solution worked:

Table 1. EPROM types

Module  EPROMs

PM-1 2508, 2758, 2516, 2716
PM-2 2532

PM-3 2732, 2732A

PM-4 2564

PM-5 2764

PM-6 MCM68764

PM-7 2528

PM-8 27128

PM-9 27256

replace all the transistors; if that doesn’t fix it, replace the

switching regulator. A dozen cheap plastic transistors,
some running around, and one TL497 later, I was back on
the air. It seems that a board as sophisticated as the ADS is
not as robust as a simpler board might be. I've not tried
anything so spectacular on the EPROM-32 (maybe I will
just before I send my review board back, heh heh!) but I
suspect it is more tolerant of user errors.

If the EPROM-32 doesn’t have transistors to switch be-
tween the +21V supply that some EPROMS need for pro-
gramming and the +25 others need, how does it switch the
voltages? The answer is: um. . .er...well...it doesn’t. A
variable regulator (adjustable with a small screwdriver)
sets Vyp, the programming voltage. MicroDynamics says
in the manual that you can usually use +21V for such
EPROMs as the 2716, which normally require +25V, if
you're careful. They add: “If you plan to make frequent
switches between 21V and 25V EPROMS, you may there-
fore want to leave V,,, set at 21V. We do suggest, however,
that you make sure that this method works properly with
your particular EPROM and application before using it
extensively [Preliminary Manual, p. 3-3].”

The command set that MDPGM provides is similar to
that of most CP/M debuggers, monitors, and EPROM
programs. There are single-letter or few-letter commands
to read/write files, dump/alter memory, load data from
EPROMs and program data into them, and verify an
EPROM either for unprogrammed conditions or against
memory. The MDPGM software reads and writes files,
but they are byte-for-byte binary reads. There’s no provi-
sion for Intel HEX format files (such as ASM produces),
hence no “checksum” verification of the files. However,
text files and binary (.COM) files can be read in and pro-
grammed. A minor glitch is that MDPGM insists that you
enter commands and operands in upper case only (Listing
1). It’s really not that hard to recognize either upper or
lower case and I'm disappointed when I find software that
doesn’t. But the software basically does what it should.

Also, I found out (without harming the board this time)
what happens with certain setups when you put in the cor-
rect EPROM, but insert it upside down. The little light in-
side comes on. You didn’t know there was a little light in-
side an EPROM, did you? Well, there isn’t supposed to be,
and it’s not there any more anyway! The 24 tiny
filaments—you can see them through the window—which
connect the chip to the outside world glowed brightly for a
second, then went to meet their maker. And one EPROM
was no more.

Summary

The EPROM-32 is a reasonable EPROM programmer for
the person or OEM wishing to program EPROMs from an
S-100 bus system. It is a complete hardware and software
package, and can program a wide range of EPROMs.

MicroDynamics comments: The software allows you to
specify the number of bytes to be programmed. This is useful
if you wish to program only a portion of an EPROM. A new
version of the software, with a provision for HEX file input
and for the Intel fasi-programming algorithm, will be avail-
able in early 1984.

I found out what happens when you put in the correct EPROM,
but insert it upside down: the little red light inside comes on!
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It Meets Your Needs...

offer three types of Leeat’ rea Networking, mcludmg
Ethernet, withfU1l shared multi- -syslem resources.
_ANDTT WORKS Gone are the bottlenecks that make
shared-processor multi-user systems too sluggish
for real time applications. What's more, we offer an
unbeatable combination in a video terminal with our
NET/worker. You get styling, operating comfort, value
and reliability,
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All MuSYS systems utilize TurboDOS, the Industry
Standard Mulh user Operating System Mamfr

up o 280MB and 16 bit future upgrade path.

This system meets your needs.. WHATEVER THEY

ARE. Call or write, MuSYS Corporation, 1752-B Langley,
Irvine, California 92714. (714) 662-7387 (toll free out-
side California 1-800-852-5362. TWX 910-595-1967,
Cable MUSYSIRIN.

Dealer and OEM inquiries welcome.

MSLS

We design the future.

NET/work is a trademark of MuSYS Corporation. TurboDOS is a
trademark of Software 2000, Inc. CP/M is a trademark of Digital
Research, Inc. Ethernet is a trademark of Xerox Corporation.
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NOTHER $-100 HAR
SOLUTION THAT PUTS

YOU IN GONTROL.

From the spectrum of Konan what is possibly the best data

VAL :
5/1 t wI’nches!er h gGT %O fgéuigf?s cor?e”s the cl(éck separator on the market
-100. Offering full sector today.
contro ata p ricé t at buffering, error correction, auto-  Konan's DGC-100. Reliability.

. : ;
can’t be beat.’ matic flaw mapping...all stan- High performance. On-time
dard. The DGC-100 supports deliveries. And...a low, low price.

$ 25 9 the known spectrum of ST-506
e : - For more information or to
large OEM quantities compatible drives. And features pléce an order, write or call

A"

-]

i comnirfrof
1448 North 27th Avenue, Phoenix, Arizona 85009
(602) 257-1355, TWX/TELEX 9109511552
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MICRODYNAMICS EPROM-32 continued . . .
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For beginners. For experienced users. For anyone using CP/M.

Getting Started with CP/M® = ACrBU Ploi 0-6:
(Patten and Calandrino) A complete begin- &£ Y e iy o pdge

T
ner's guide. Explains how CP/M operates In NJ call (2%')13 3%%55])& Book Sales
and describes the structure and functions of Mail to:
its commands. Focuses on subjects most " Dept. MSD3 ¢ Hayden Book Company, Inc.
useful to beginners—handling and caring 5 10 Mulholland Drive
for diskettes, storing and transferring infor- Sons it (8 Etasbrinck Helghitsy NJ.1 7604
mation, creating and naming files, respond- | HefsEsEad e
ing to error messages; also details com-

O Getting Started with CP/M, #5208
) [0 CP/M Revealed, #5204

mand structures and functions. #5208,

$12.95

If | am not completely satisfied, | may return the
book(s), undamaged, within 10 days for a com-
plete refund. 1 am enclosing $2.00 to cover
postage and handling.

[ Enclosed is my check or money order.

O Billmy O Visa O MasterCard

CP/M® Revealed
{Dennon) A full working “map” to CP/M—

——————

the console monitor, system manager, and | Name

input/output driver package. Coverage in-

cludes booting up, logging in, changing A

memory size, mapping disk space, calling up programs, interfacing, [/O iy

devices, and more. Clarifies many instructions in the Digital Research CP/M

manual, and fills information gaps the manual leaves. #5204, $15.95 State/Zip

CP/M is a registered trademark of Visa/MasterCard # Exp.

Digital Research, Inc,

H d Signature
ay en Residents of MJ and CA must add sales tax.

Prices subject to change.

CIRCLE 25 ON READER SERVICE CARD




FORTH gives you TOTAL CONTROL.

GRAPHICS « GAMES  COMMUNICATIONS

ROBOTICS ¢ DATA ACQUISITION « PROCESS CONTROL
FORTH: FOR Z-80°, 8086, 68000, and IBM® PC

® FORTH programs are instantly
portable across the four most
popular microprocessors.

® FORTH is interactive and con-
versational, but 20 times faster than
BASIC.

® FORTH programs are highly
structured, modular, easy to
maintain.

® FORTH affords direct control
over all interrupts, memory loca-
tions, and i/o ports.

@ FORTH allows full access to
DOS files and functions.

® FORTH application programs
can be compiled into turnkey COM
files and distributed with no license
fee.

@ FORTH Cross Compilers are
available for ROM’'ed or disk based
applications on most micro-
processors.

Z-80 and 8080 FORTH require 48 Kbytes RAM. 8086 and
68000 FORTH require 64 Kbytes RAM. Disk formats avail-
able include: 8" standard CP/M SSSD, Northstar 5% '* QD,
Kaypro 5%, Apple 5%, Micro-Mate 5%, MS-DOS
5%", Osborne 5% " DD, and Victor 9000. Most other for-
mats can be special ordered.

waale=

FORTH Application Development
Systems include interpreter/compiler with
virtual memory management and multi-
tasking, assembler, full screen editor. de-
compiler, utilities, and 130 + page manual.
Standard random access files used for
screen storage, extensions provided for ac-
cess to all operating system functions.

Z-80 FORTH for CP/IM®2.2 or MP/M I,
$50.00; 8080 FORTH for CP/IM 2.2 or
MP/M I, $50.00; 8086 FORTH for CP/M-86
or MS-DOS, $100.00; PC/IFORTH™ for
PC-DOS, CP/M-86, or CCPM, $100.00;
68000 FORTH for CP/M-68K, $250.00.
FORTH + Systems are 32 bit implementa-
tions that allow creation of programs as large
as 1 megabyte. The entire memory address
space of the 68000 or 8086/88 is supported
directly for programs and data.

PCFORTH + ... . .. o .. $250.00
8086 FORTH + forCP/M-86. . ... .$250.00
68000 FORTH + for CP/M-68K .. $400.00

Nautilus Cross Compiler allows you to ex-
pand or modify the FORTH nucleus, recom-
pile on a host computer for a different target
computer, generate headerless and ROM-
able code. Supports forward referencing.
Produces executable image in RAM or disk
file. No license fee for applications. Pre-
requisite: Application Development System
for host computer, $300.00.

FORTH Native Code Compiler, requires
Z-80 FORTH, CP/M 2.2, $100.00.

[ 4 :
Laboratory Microsystems Incorporated
l 4147 Beethoven Street, Los Angeles, CA 90066
Phone credit card orders to (213) 306-7412

Extension Packages

Software floating point (Z-80, 8086, PC only),
$100.00; AMD 9511 support (Z-80, 8086,
68000 only), $100.00; Intel 8087 support
(8086, PC only), $100.00; Advanced color
graphics (PC only), $100.00; Symbolic
interactive debugger (PC only), $100.00;
PC/TERM Communications/file transfer for
Smartmodem, $60.00; Cross reference
utility, $25.00; PCIGEN (custom character
sets, PC only), $50.00; Curry FORTH Pro-
gramming Aids, $150.00; Hierarchical file
manager, $50.00; B-Tree index manager,
$125.00; B-Tree index and file manager,
$200.00; QTF + Screen editor for IBM PC,
$100.00;

AUGUSTA, Ada subset compiler from Com-
puter Linguistics for Z-80 CP/M 2.2 systems,
$90.00.

“Starting FORTH"” tutorial by Brodie, soft-
cover, $16.00.

INTEL 8087-3 Numeric Coprocessor,
$250.00.

83 — Standard version of all application
development systems available soon. All
registered users will be entitled to software
update at nominal cost.

Z-80 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;
dBASE Il is a trademark of Ashton-Tate; PC/FORTH and
PCIGEM are trademarks of Laboratory Microsystems Inc.

Seeusal
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Microsyslems

DRECTORY

by Sol Libes, John Manno, Chris Terry

his is the first of what we expect to be an annual event in

Microsystems. Six months of work went into its preparation. A mail-

ing list of several hundred CP/M software vendors was compiled,

and a questionnaire was mailed to each. Two additional mailings

were made to those who did not respond to the first one. The final

result was a directory containing close to 1,700 software items from more than

350 vendors. If you do not find a vendor or package listed, it is most likely be-

* cause the vendor failed to respond to our questionnaire. In any event, if you be-

lieve a software package or vendor has been overlooked and should be added to
the next directory, please let us know.

Some observations

Of the approximately 1,700 items in the directory, almost half are already avail-
able to run under CP/M-86. This is an indication that CP/M-86 is gaining wide
popularity. However, there are fewer than 90 items in our directory that run un-
der CP/M-68K, perhaps because CP/M-68K has only been available for a very
short time.

Software that is oriented to specific industrial applications is by far the larg-
est general class. Second is software for accounting use, and third are programs
for general applications. The largest single category is that of programs for
modem communications—in all, there are almost 100 of these programs. Second
are engineering programs, followed by cross-assemblers and database managers.

Using the directory
The directory is organized into nine major applications categories with
subcategories for specific applications. The program title, operating system un-
der which it runs, price (where known) and a vendor code are given. At the end
of the directory is a list of vendors with addresses and telephone numbers cross
referenced to the vendor codes used in the software listings. The vendor code
also acts as a reader service number on the special form included with the
directory.

Although every effort has been made to make this list as complete and as accu-
rate as possible, note that we cannot guarantee its accuracy.

The DOS (disk operating systems) under which these packages run are indi-
cated as follows:

80 = CP/M-80, MP/M-80 or TurboDos. (Note that in some cases the soft-

ware requires that a Z80 microprocessor be used in the systems.)
86 = CP/M-86 or MP/M-86
68K = CP/M-68K
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CP/M Software Directory continued . . .

PROGRAM NAME DOS | PRICE |VENDOR PROGRAM NAME PRICE |VENDOR

ACCOUNTING APPLICATION ACCOUNTING APPLICATIONS

Integrated TCS 80
Accounting ‘ Client Write-Up 80,86
Accounting Plus 80,86 Estimate Cost of 80,86,68K
Your Accounting 80,86 Materials
Solution Datawrite 80
BACS (Integrated 80,86 ADS Inveng w/Acents | 80
Accounting) Recvbl/Invntry
Firm I 80,86 IB 80
FasTrak 80,86 Accounting Pkg
Pro Bookkeeper 80,86,68K
Pro Bookkeeper with | 80,86,68K General Ledger
Quick Check BACS (General
Check Book 80,86,68K Ledger)
Quick Register 80,86,68K The Little General
POST with Accounts | 80,86,68K General Ledger
Receivable General Ledger
Unit Inventory 80,86,68K General Ledger
Unit Inventory with 80,86,68K General Ledger
Sales Analysis General Ledger
Financial Utilities 80,86,68K Multi-Company
Pay Royalties 80,86,68K General Ledger
Results 80 General Ledger 80,86,68K
Inventory Control 80,86 General Ledger 80,86
IHCOME 80,86 General Ledger 80,86
Intgrtd Job Cst for 80 The Software Fitness 80,86
Archt. & Engnrs Program
Star System 1- 80,86 General Ledger 80,86
Accounting Desktop Accountant 80
The Accounting 80,86 General Ledger
Partner Church General 80,86,68K
Integrated Business 80 Ledger
Accounting Dataloc General 80,86
MCBA Accounting 86 Ledger
Series Bookkeeping System 80
BusinessMaster Plus General Ledger 80
APL General Ledger 80
Time Accounting & 80 General Ledger 80,86
Billing TCS Total Ledger 80
Accounting Software | 80 General Ledger 80,86
& Manufacturing General Ledger IT 80,86
VanData 80 Fund Accounting 80,86
Multi Journal 80 IMS General Ledger 80,86
Accounting ADS General Ledger | 80
Account Star 80
Desktop Accountant | 80 Payroll
“Mini-Pak” General 80,86 BACS (Payroll) 80,86
Accenting System Payroll 80,86
B.LS. “Time-Pak” 80,86 Pay-ware 80,86
Profssl billng Tim III 80
Church Integrated 80,86,68K Results 80
Accounting Payroll 80
American Sysems/2 80,86,68K Payroll 80,86
Accounting Pkg Payroll 80,86,68K
Codedata General 80,86 TCS Total Payroll 80
Accounting Pkg Payroll, multi-state, 80,86
PeachPak/4 multi-dep’t
Sales Invoicing Payroll 80,86
Account Star Desktop Accountant- | 80
Solomon Series I1 Payroll
Software Desktop Inventory 80
Multi-Entity/Prtshp Manager
Acc/Reportng American Systems/2 80,86,68K
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PROGRAM NAME
ACCOUNTI

Union Payroll
Payroll System
MCS-3 Manufacturing
Control System
Payroll/Personnel
Payroll
School Payroll System
IMS Payroll with
Labor Distribution
ADS Payroll

Accounts Payable
BACS (Accounts
Payable)
Accounts Payable
Accounts Payable
Accounts Payable
Accounts Payable
Accounts Payable
Accounts Payable/
Purchase Order
TCS Total Payables
Accounts Payable
Accounts Payable
Accounts Payable
Desktop Accountant-
Accnts Payable
Dataloc Religious
Payables
Dataloc Payables
Accounts Payable
MCS-3 Manufacturing
Control System
Accounts Payable
Accounts Payable
The Software Fitness
Program
PeachPay Payroll
System
Accounts Payable
Accounts Payable
System
IMS Accounts Payable
IMS Payroll w/Labor
Distribution
ADS Accounts Payable

Accounts Receivable
BACS (Accounts
Receivable)
Accounts Receivable
Accounts Receivable
Accounts Receivable
Accounts Receivable
Contract Billing
Accounts Receivable
Acc.Recbl/Inveng/
Sales Analysis
Accounts Receivable
Balance Forwrd
Membership Accounts
Receivable

CP/M Software Directory continued . . .

DOS

80

80
80

80

80,86

80,86

80

80,86
80,86
80,86,68K
80,86

80
80,86
80,86
80,86
80

80,86

80,86
80
80,86

80
80,86
80,86

80

80,86
80

80,86
80,86

80

80,86

80,86

80

80,86
80,86
80,86
80,86,68K
80,86

80,86
80,86

PRICE

NG APPLICATIONS

VENDOR

PROGRAM NAME

ACCOUNTING APPL

TCS Total Receivables
Open-Item Accounts
Receivable
Accounts Receivable
Accounts Receivable
Desktop Accountant-
Accnts Recbl
Dataloc Religious
Offertory
Dataloc Receivables
Accounts Receivable
MCS-3 Manufacturing
Control System
Accounts Receivable
Accounts Receivable
The Software Fitness
Program
Balance Frwrd
Accounts Receivable
Open Item Accounts
Receivable
IMS-Balance Forwrd
Accnts Receivable
IMS Accounts
Receibl-open item
ADS Accounts
Receivable -
ADS Accounts
Receivable
w/Inveng

Inventory

BACS (Inventory)

Inventory

TCS Inventory

Inventory
to Assembly Level

Inventory Control

Inventory Control

Retail Apparel
Inventory & PO
System

Inventory

S.A.LL. Inventory
System

Flex Manager Retail
Invtry Cntrl

Dataloc Inventory
Management

Inventory Control

MCS-3 Manufacturing
Control System

Inventory Control

Inventory Control

The Software Fitness
Program

Inventory Control with
Purchasing

IMS Inventory Cntrl
Sytm w/Purchasing

ADS Inventory

DOS

80,86
80,86

80

80
80,86,68K
80,86
80,86

80,86
80,86
80,86
80,86

80
80,86

80

80,86
80,86
80,86
80,86

80

PRICE |VENDOR
ICATIONS




CP/M Software Directory continued . . . _

J Frocrai iz | pos | e PROGRAN NAVE

ACCOUNTING APPLICATIONS ACCOUNTING APPLICATIONS

Order Entry IMS Job Acounting
BACS (Order Entry) 80,86 System
Sales Solution Plus 80,86
Order Control Fixed Assets Accounting
Order Entry (DBase) | 80 IMS Fixed Assets
Order Entry 80,86 System
Order Entry 80,86,68K Fixed Assets
TCS Total Sales 80 Accounting
Order Entry 80,86 Fixed Assets
Order Entry 80,86 Management
“BIS-PAK” Order 80,86 Fixed Assets
Processing System Accounting
MCS-3 Manufacturing | 80,86 Fixed Assets
Control System Accounting
The Software Fitness 80,86 Fixed Assets with .
Program Depreciation
Order Entry and 80,86
Invoicing Spreadsheet
IMS Order Entry And | 80,86 Calcstar 80,86
Invoicing Sytm TRSDOS VisiCalc 80
under CP/M
Cash Disbursements ProfitPlan 80,86
Church Disbursements | 80,86 FINAR 80,86
Cash Receipts and 80,86 Professional Time 80
Disbursements Accounting
Expense/Cash System | 80 InteCalc 80
Checkwiz : 80 Zencalc Spreadsheet 30
IMS Cash 80,86 Magic Worksheet 80,86,68K
Disbursements & Multiplan 80
Receipts PeachCalc
1 Scratch Pad 80,86
Cash Receipts WordPlan
Church Receipting 80,86,68K MicroPlan
Student Billing System | 80 Consolidation Module
IMS Cash Receipts & | 80,86 Link Module
Disbrsmts Sytm FilePlan
Target PlannerCalc
General Journal Supercale
Financial Management | 80,86 WES
System
Book Keep 80,86 Budgeting
The Home Accountant
Sales Journal Plus
Customer Profile 80,86 Microfile
DDS-II
Job Costing Salcalc
Job Cost Accounting 80,86
Program Other
Job Cost 80 Double Entry Fund
Contractors Job 80,86 Account System
Costing Fund Accounting
Payroll/Job Costing 80,86 System
Job Costing 80,86 (Ver.1.0)
Job Cost 80,86 Fund Accounting
American Systems/2- | 80,86,68K System
Job Costing (Ver.2.0)
Job Cost System 80 Checkbook
The Software Fitness 80,86 Purchase Order
Program Management
Professional Time 80 Portfolio Management
Accounting System
Job Accounting 80,86 Money Maestro
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PROGRAM NAME

ACCOUNTING APPLICATIONS

Amortize

Client Write-Up

Micro-Tax Level 1

Micro-Tax Level II

Micro-Tax Level 1T

Micro-Tax State
Packages

Quantitative Business
Decisions

Model 1040

Include

The Loan Arranger

Inventory Control

Church Mouse

The Managing Partner

Tax Break Planner

Client Pstng/Actng-
multiledger

Stats-Graph

Mortgage Loan
Servicing

Client Write-Up

Quick-Tax tax
preparation

VP/Finance

ADS Small
Bookkeeping/Pblc
Accntnt

E-ZTax

Communications
Crosstalk
Remote
Correspondence
Management System
MicroTLX
Intelligent Terminal
MicroEZLINK
Port-to-Port
0OZMOSIS
R.T.D.
COMCOM
Terminal
File Mover
(SYNCX) Network
Station
CRTXE-Network
Station
w/Emulation
Rem Com
Smartcom II for the
Kaypro I1
Smartcom I1I for the
DEC Rainbow
Smartcom II for the
Xerox 82011
COMMX-PACA
COMMX
CONSOLX
BIS-3780

DOS

80,86

80,86
80

80,86,68K

CP/M Software Directory continued . . .

PRICE

85 ¢
795

195
1,000
1,000
250-750

49.95
195

VENDOR

PROGRAM NAME

DOS

PRICE

GENERAL APPLICATIONS

Acculink

BIS-HASP

InfoShare

Lync

The Benchmark (R)
Telecomm. Prgm

BIS-3270

BIS-3780

BIS-HASP

Micro-SNA /3270

Micro-SNA /3770

COAXXSYS

Pathway/SNA-3270

Pathway/SNA-3770

Pathway/BSC-3270

Pathway/BSC-3770

Pathway/2780/3780

Cleo 3780

Cleo 3270

Softcom-
Telecommunications
Utility

Reach Modem/File
Transfer

3780/2780 and 3270
Emulation

SM-Modem

RBTE 80

Message

Notebook

Bulletin

Phone

Intellicom

Ascom

SYNC/COM

Alpaca-Plus

ASYNC

SYNCH 2780/3780

SYNCH 3270

B.LS. “BISMOD”
Telecommunications

Mcall

Mecall-I1

AMecall

American Translator

Modem 86

Telecommunications

CBB-Bulletin Board

Mcall

AMCall

CCS Communications

Telex-Link

Computer-Telex-Link

Wall-Street-Link

Computer-Phone-Link

Lync 3.0

The Micro Link IT

TermlIl

R.T.D.

TLX-A-Syst

Dataloc Fund-Raiser

The File Transporter

80,86

80
80
80,86,68K
80,86,68K
80,86,68K
80,86,68K
80

80,86,68K
86

80

80
80,86
80,86
80
80,86
80,86
80,86
80,86
80
80,86
80

80

80
80,86
80

VENDOR




CP/M Software Directory continued . . .

PROGRAMNAME | DOS | PRICE |VENDOR PROGRAM NAME PRICE |VENDOR

GENERAL APPLICATIONS GENERAL APPLICATIONS

Electronic Mail Math of Finance 80,86
Manager _ Records 80,86,68K
Hayes Terminal NWA Statpak | 80,86
Program Investment Software 80,86,68K
Smartcom I for Apple ProPlan 80
IL 11+, Ile Plan 80 80,86
DataTalker I Financial Analysis 80,86
Intercom Complete Target Financial 80,86
Intercom Utilities Modeling
Communications-
Osborne Executive Games
Communications- Orbquest
Osborne 1 Eliza
Mite Crypto
Modem Handicapper
Eliza II
Calendar/Scheduler Star Con
Tickle Ironclads
Intercom Utilities Uncle Harry’s Will
Intercom Complete Adventure
Calendar/1 Cranston Manor
Executive Manager Adventure
IntePlan Gamball Rally
Agenda 80,86,68K Adventure
Personal Calendar 80 Moon Probe
Project Management 80 Games Pack 1
System Games Pack 11
Priorities 80 Starbase 3.2
Appointment Manager | 80,86 Chess Master
Communications - 80 : Backgammon
Flight Simulator
Electronic Mail Valdez
Micro E.Com 80 Space Lanes
B.IL.S. “E-COM” 80,86 Management Simulator
Coram-A-Syst 80 Bridge Master
Micro Link II 80,86 Blackjack Coach
Go Fish
Financial Planning Poker Party
Micro Financier 80 Televideo Games-Pak
Financial Modeling 80,86 Word Wiggle Letter
System Game
Personal Value 80,86 Arcturus Exterminator
Financial Utility I 80 YVideo Game
Financial Utilities 80,86,68K Arcturus Control
Microplan 80 Video Game
Minimodel 80 Snake Video Game
Target Interchangeable | 80 Original Adventure
Target Planner 80 Game
Target Planner Demo | 80 Eliza Conversational
Target Task 80 Game
Credit Rating Booster | 80,86 Space Pirates Video
Options Analysis 80,86 Game
Personal Balance Sheet | 80,86 Munchkin Video Game
PortFolio Management | 80,86 Mychess
Tax Optimizer 80,86 Championship
Microcomputer Bond | 80,86 Game
Program Grafix-Pac 1
Microcomputer Stock | 80,86 Analiza II
Program Nemesis
Personal Finance 80,86 Invaders Video Game
System Play/Mate
ProPlan 80 Airport Action Games
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PROGRAM NAME

GENERAL APPLICATIONS

Arcturus Ranger
Video Game

Joystick
Shootout
Kamakaza Ozzy
Games Disk #4
Games Disk #35
Games Disk #6

Graphics
Osbrief
Osgraph
Osboard 1
Grafpower
EmuPlott I11-3
Dimension Graphics
Graphwriter
GRAPH
XCEL 3-D Generator
XCEL Graphics
Surface Plotter
XCEL Graphics
Symbol Generator
XYPLOT
Graph
Ed-A-Sketch Graphics
Editor
dGRAPH
Auto-Cad
grafTalk
grafLib
QCAL
Dataloc Fund-Raiser
VBasic
Sketch
Peachtree Graphics
Language
Business Graphics Syst
GRAPH
XCEL Graphics Graph
Plotter
XCEL Graphics
Terminal
XCEL Screen Printer
GraphPlan
Micro Link II
.Mesh-Plot
Dataplotter
PlotPak

Music
Synio Music
Synthesizer Software

Sort

Sort/B Hybrid Sort
Power Sort
Co-Sort

Supersort I

Statistics
Abstat

DOS

CP/M Software Directory continued . . .

PRICE

VENDOR

PROGRAM NAME

DOS

PRICE

GENERAL APPLICATIONS

Data-Fox Info.
Analysis System
Analysis of Variance

Stattest

Multilinear Regression

Regression I

Regression I1

Microstat

ELF-The Statistical
Package

NWA Statpak

Other

Synopsis

CPMCPM

Master Tax
Program

Corporate 1120

Tax Planner

Roots/M

IntePERT

Dedicate/32

Computer Chef
Recipe File

DataLock Data
Encryption System

Recover

Data-Lock

NBAPICKS

Pick’em

Computer Companion

Practical Basic
Programs

Cipher

General Purpose
Decision Maker

Anthology 1

Office Automator

BBA

Criterion Job
Posting/reqtn trkng

WES

Applicant Tracking

Database Manager
MIS Builder

Sales Power!
DBPACK-II
DBPACK

Condor I
Condor Demo
DBase 11

FMS 80

Quick NEasi
Probase

FMS-80

DBMS 111-7/The Key
DataBase 3
ALIST

ALIST +

VENDOR




CP/M Software Directory continued . . .

PROGRAM NAME | PROGRAMNAME | DOS | PRICE ;VIg:NDoR-

DATABASE PROGRAMS DATABASE PROGRAMS

DBPLUS o ' DataBase 3 | 80 29.95
InteBase with InteVate - _ . Notebook 80,86 150
Selector | _ . Datastar -
KnowledgeMan ' | - Minimum Database 80 89.50
Personal Pearl | 80, | | QPro4 395
Info-80 Application | 80 RELMOD-80 _ 350

 Dev.System | - Index Card File 35
Tarbell Data Base Database System 35

System Filebase B TS

- OmniBase 86,68K
MDBS IIT | 80,86 ' Data Entry

s _ . Radar

Condor 1 | 80,86 “DE" Data Entry
Condor 3 . 80,86 System
‘Total Information 80,68K
~ Management ; Keyed Access
DataFlex-80 - | 80 FABS-II

DataFlex-86 |86 FABS/86-C
Formulall 80,86 : Basic B+

- Dataloc Religious 80,86 Data Retrieval System
* Organizer - - KSAME0
Dataloc Religious | 80,86 X : MULTISAM

Census : - : WordFinder
Dataloc “Tailored” 80,86 . INSYST

~ Programs . : “The CP/M

Dataloc Management | 80,86 Connection” (1)
Organizer = L “The CP/M

_Dataloc “What’s 80,86 Connection” (2)

L Wi e
Data Manager | 80 Input Format Generator
Superfile Database | 80,86,68K : Quickscreen 80,86 149

| Manager - 1 Screen Master 80,86 700-1,900
Superfile Lt RO - :
General Business | 80 | Sort .

System e 1 Autosort/86C 86 150
Optimum DM.S.- = | 80,86 . Autosort M/MR 80 150
Executive Series : Autosort C/CR 80 150
Optimum D.M.S.- 80,86 . ' Sort Z.0-Disk Based 80 295
| Professional Series . Sort/Merge Uty
Extnd-Ntwk DBMS = | 80 . Q Sort 80,86,68K| 100

cross-industry B “CS” Sort Program 80 25

~ applicability Sort 80,86 35

" Extnd-Ntwk DBMS | 80,86
- multiple user aces = | Mail List Manager

- MDBS-Education Aid | 80,86 IMS Mailing List 80,86 | 300
Condor IIT | 80 Management Sytm )
MAG/base 1 80,86 : Sales Solution 80,86 295
MAG/base 2 Z 80,86 Mail List 80,86 89
MAG/base 3 80,86 Mailist 80 35
MDBS1 80 Mail80 80 295

- MDBS III | 80,86 MEDICR0 80 2,500-
R Eli e 80 i 3,500

Sensible S Dental80 ] H0 2,500-

Solution/Procedural 13,500

- Language - ; CHIRO80 80 2,500-
Informa-X = 18 : 4 3,500
MDBS I . ' NAD 80,86,68K| 175
Radar-high speed Data TCS Q/Label 80 |

Ay o MEDIT-Mailing List 39 .

- Sensible ' ' _ B.LS. “Micro-Mail” ' 500-2,000

‘Solution/Procedural List Manager 250 '
 Language ' The Benchmark (R) : 250
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TURN-KEY, TURBO-DOS BUSINESS SYSTEM

This system is tailored to the needs of the individual customer and as

such provides that touch of freedom deisred by the business system : ;‘ E;ENRTSERS
buyer. SYSTEM-1 is truly “TURN-KEY", just unpack the ® 5 CONSOLES
equipment, connect the cables, turn it on, and you are up and running. ® 1 780A CPU
There are numerous SY STEM-1 's meeting the requirements of ® 5 780B CPU'S

the small to moderate size business currently in todays market. ® 2 8" DRIVES
® 15 MEGABYTE

HARD DISK

SYSTEM-1 can support up to fifteen users, a batch processor, ® B32k BYTES

and up to eight printers. Other options, such as “SEMIDISK”, are . MOTFR“"’E%"SEFW pyT——
X ) TRAC

available to the user when the nee_d arises. The at;ractwe all metal ENCLOSURE ® ALL CABLES

enclosure will complement any office decor, as will the ADM=-11 ® TURBO-DQS 1.22 ® MANUALS

consoles, and the MP1 150G PRINTMATE printers. ® TURBO-PLUS 1.03 @ PREPAID SHIPPING

SAVE OVER $3000.00

The system software is “TURBO-PLUS", an extended version of “TURBO-D0OS". This package is compatible with
“CP/M”, and “MP/M”, providing the user with a wealth of commercial software. TURBO=PLUS provides the user with
several major advantages over other “*CP /M compatible systems, such as a TWX command for interconsole messages,
a MAIL command to leave a message, special “"LOGON" and “LOGOFF" commands for proper access and daily
BULLETINS. If desired, the system will also maintain daily log entries including system access notations.

Users can be assigned their own work areas, thus one user can not affect another. Alluser printingis “SPOOLED" and will
not tie up the users console. In addition, time consuming printing and other processes may be “QUEUED” or “BATCHED”
to be run later.

Included is a free membership to “TUG" (Turbo Users Group) which provides a forum for TURBO-DOS users.

The complete SYSTEM-1 will be shipped prepaid to your location ready to operate, with the exception of your
application software.

ORDER #CCD-08001-00 $15,499.95

STD HEIGHT 5.25” FLOPPY DISK DRIVES CRT TERMINALS, RS-232
CCD0B207-02 MPI BS1 40 trk, 1 side.........$199 95 CCDOBB01-02 LSI, ADM-11. e $958.95
CCDOB201-02 MPI B52 40 trk, 2 side.... a CCD08602-08 QGUME, QVvT 102 B0 H.95
CCDOB20B-02 MPI BS1 80 trk, 1 side......
CCDOB202-02 MPI BS2 B0 trk, 2 side TELETEK IEEE-696 S-100 CARDS
q i CCD-08101-01 Systemaster CPU... e B089.95
HALF HEIGHT 5.25” FLOPPY DISK DRIVES =, ; ; CCD-08102-01 SBC-1 4mhz, B4k, S\aue $579.95
CCDOB204-05 SA-465, 80 trk, 2 side........... ; CCD-08103-01 RAM-84k, Expand to 256k . $359.95
CCDOB203-02 MPI 902, 80 trk, 2 side ... c CCD-08104-01 RAM-256k........coooo.. . 3659.85
Sl il CCD-08105-01 PSIO, Guad RD232. L$219.95
STD HEIGHT 8" FLOPPY DISK DRIVES : A R CCD-08106-01 HDTC, Disk/ Tape Control .. $524.95
CCDO08205-02 Qume 842, 77 trk, 2 side .....5579.95 :
e ; ik ; ~ NOVATION MODEMS
HARD DISK DRIVES, 5.25" 7y s - (CCD-08801-06 Novation 212 auto cat..........$589.95
CCDO8501-02 ST-418, 18 meg......vv.......5399.95 . CCD-08802-06 Novation D-cat modem.........51654.95
i CCD-08803-06 Novation J-cat modem. $118.95
HARD DISK SYBSYSTEMS, 5.25” L e i e
CCD0OZ201-08 11 Megabyte, CP/M ... $1698.95 . = - # 8" CP/M SOFTWARE
CCDO9202-08 22 Megabyte. CP/M.........82198.95 LapDDISK sussysTems  CCD-07001-01 CP/M 2.2, Teletex $150.00
CCDO08203-08 44 Megabyte, CP/M...........$3099.95 CCD-07002-06 M.S. BASCOM-80...........5249.95
; CCD-07003-06 M.S. Cobol-80 .$469.95
PRINTERS, RS-232 SERIAL z CCD-07004-06 M.S. Fortran-80... ... $314.95
CCD08701-02 MPI Printmate 150G : : CCD-07005-06 M.S. MBASIC-80.... .$219.95 .
w/softkey, & 4k buffer......................§1199.95 CCD-07008-06 M.S. Multiplan .$179.95
CCD08703-04 Prowriter 2, 1550 .. B 739.95 i CCD-07007-06 Perfect Calc/Filer... ...5299.95
CCDO08705-04 Prowriter 8510................ $ 569.95 : g CCD-07008-06 Perfect Writer/Speller..........$274.95
; = =Y CCD-07009-06 Supercalc ......
CCD-07010-06 Supercalc I ....

COMPUTER mmm— \/|SA & M.C. welcome, Sorry No C.0.D.
COMPONENT DISTRIBUTION swssmsl Checks take 4 weeks.

2600 Skywalker, #2101 w Prices subject to change.
Houston, Texas 77058 ADD 5% shipping, plus 4% tax (Texas).




CP/M Software Directory continued . . .

PROGRAM NAME m PRICE |VENDOR

TEXT PROCESSING

PROGRAM NAME DOS

PRICE

VENDOR

DATABASE PROGRAMS

Mail List
Mailer
Mailing List
Management
Mail Order Marketing
The last NAD

Report Generator

FRIEND The Report
Generator

TCS SIMPLE

Progen/Repagen

The Software Fitness
Program

Other

ANSI STANDARD
MUMPS

Household Goods

BallCard

WHATSIT

MAGART.DB

FORMS-3

SUPERFILE

The GEM System

Analyst

TCS Total Utilities

DATAVU

Questext

MICROFILE

DDS-I1

The Headhunter

Mail Order Marketing

Student Record System

Milestone

Filefix

Research Assistant

BLX-M

BLX-M Basic

BLX-C Basic

Eraq

Backup/Restore

Dsave

DB/Dialer

GraphPlan

FilePlan

Lucid

DBHelp

Text Editor
MULTED
Nevada Edit
MicroEd
The Electric
Blackboard
Pie 1.5 Full Screen
Editor
PolyVUE
VEDIT
Volley
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150-195
225

Pmate
Star-Edit
OmniWriter
CSE

Zedit

Ztel

QED Editor

Text Output Formatter
Smartprint
MicroScript

Text 4.0 Formatter
TECHTYPE
DocuPlan

Microscript

Topl

Topll

Word Processor

MemoPlan

Write

The Benchmark (R)
Word Processor

Office Advantage

Select: The Word
Processor

Word Right

The Word

Palantir Word
Processor

American Typist

PeachText

TeleStar

PeachText w/ Random
House Thesaurus

Textwriter

WordStar

WES

Spellbinder

Typesetting

PrintSet

ET65J

Image Word/Graphics
Processor

Spellbinder

MagicPrint

Microcomposer

Spelling Checker
Electric Webster
The WORD Plus
The Benchmark (R}
Spelling Checker
Spell Spelling
Proofreader
Spelling Proofreader
Spelling Proofreader
w/Black’s Law Dct.
Spelling Proofreader
w/Stedmans Med
Dictionary

80,86,68K

80,86
80
30
80
80,86
80
80

80,86
80
80,86

80
80,86

80,86,68K
80
80

80,86,68K
80
80
80

80,86
80,86
80
80




Microsystems

THE JOURNAL FOR SOPHISTICATED
MICROCOMPUTER USERS.

| Microsystems is not, in any sense, for beginners.
Unlike “personal computer” magazines,

| Microsystems is written exclusively for expert users

| and designers in the software and support hard-

| ware field.

If you need a reliable, high-level, up-to-date
| journal devoted to CP/M® MP/M® MS-DOS™
UNIX® XENIX™ OASIS and other operating
systems, then Microsystems is for you. We feature
| tutorials on the modification and special use of
| systems, offer short-cut routines, show you debug-
ging procedures, techniques for interfacing, and

| much more. Our one purpose is to keep the

| advanced microcomputer professional at the lead-
*| ing edge of DOS development and use.

.- In a few recent issues of
| Microsystems you would have seen:

| m Reviews of four C compilers: BDS C, Small C,
| tinyc TWO™ and Whitesmiths C.

= A programming style comparison: Digital
| Research PL/I-80™ vs. Microsoft BASIC.

® Twenty-seven 16-Bit DOS compared.

® Virtual segment procedures under UCSD
Pascal.

| ® An in-depth look at MP/M-80 II™

| ® A simple 6-byte hexadecimal ASCII conversion
| routine.

& Using CP/M’s undocumented “Autoload”
feature.

B An explanation of double density disk
controllers.

B A comparison of five popular S-100 disk
controller cards.

% 0S-1—a UNIX-like DOS with a CP/M adapter. [#88

Every issue of Microsystems keeps you at the
forefront of the industry in customizing software

and adapting hardware to meet new requirements

and standards. You’ll also find industry news, book =
and new product reviews, plus our regular Software g2
Directory listing newly available programs. -

To get the high-level systems information you
want, join the club of serious microcomputer pro-
fessionals who subscribe to Microsystems. Use the
coupon below to order, and save up to31%!

PROFESSIONALS
PLEASE NOTE:

Your subscription to Microsystems
may be tax deductible. Check
with your accountant.

ks:
XENIX: Microsoft; tiny c TWO: tiny ¢ assoc.; i
PL/1-80, MS-DOS, Mg.’ M-80 II: Digital Research. |
Registered Trademarks:
CP/M, MP/M: Digital Research; UNIX: Bell
Laboratories.

L E:%E’ .
DM Morristown, New Jersey 07960

Y ES. enter my subscription to Microsystems for:
O 12 issues at $21.97—I save 19%.
O 24 issues at $40.97 —I save 24%.
0 36 issues at $55.97—1 save 31 %.
Savings based on full 12-issue subscription price of $26.97

Mr.
Ms.

(please print full name)

Company

Address

City

State Zip
CHECK ONE: O Payment enclosed. [ Bill me later.

Offer valid in U.S. and possessions only. Please allow 30 10 60 days for delivery of first
issue. Satisfaction guaranteed or a prompt refund for unmailed issues.

. S S GEEES SIS SN GENEE S G N G S S G s s sl

i S |

I_ : NEW SUBSCRIBERS ONLY




CP/M Software Directory continued . . .

PRICE |VENDOR

PROGRAM NAME DOS

TEXT PROCESSING

PROGRAM NAME PRICE |VENDOR

INDUSTRY APPLICATIONS

Proofreader

Index Generator
MagicIndex
Docu-Power!
System-One
Word Index [
Wizdex
Starmate

Other
1BR
Hyper Typer
Grammatik
Footnote
MagicBind
Punctuation & Style
CBIS/CCM
Colortext
DocuMentor
FirstDraft
PromtDoc Manual
Maker Templates
Mail Merge
Memoplan
Anthology I11
DraftMaker
WordPatch
Word Index IT
The Fancy Font System
T/Maker I1I
Personal Datebook
Datebook
Cardfile
Bibliography
Writer’s Pak
Mailmerge

INDUSTRY APPLICATIONS

Accountant
The Bottom Line
Client Programmed
Accounting
Accounting Advantage
| Client Write-Up
| Module
TCS Client Ledger
System
Sensible
Solution/Mngmt
System
Informa-X
Promot
Magic Quill
Taxexec
Accounts Payable
Invoicing Accounts
Receivables

Agriculture
Professional Ration
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Package
Dairy Ration Package
Harvest Management
Feedyard Management
SAGE
CropStar
HerdStar
HogStar
BeefStar
Beefup 3.01
Pedigree 2.01
Ag-Data Check
Register System
Ag-Data Farm Cost
Analysis
Ag-Planner
Ag-Marketer
Ag-Finance
Dairy Management
Beef Cow/Calf
Management
Hog Management

Carpet/Drape Store
Carpet Store Inventory

Construction
Estimate Cost of
Materials
Construction Mgmt.
Info. System
Construction General
Ledger
Construction Accounts
Payable
Construction Job
Costing
Construction Payroll
Construction
Estimating
Contractor I
Estimator
Framing Calculator
Construction Cost
Estimating
FREHEAT
Heavy Equipment
Invoicing
Americn Databid-
Painting Estimtng
American Systems/2
American DataBid-
General Estimtng
The Homebuilder

Dental

Dental Office Solution
Software

Dental Accounting
System

Dental Office Solution

PAS-3 Dental

80,86
80,86
80,86
80,86
80,86

80,86
80,86

80,86,68K
80,86
80,86
80,86
80,86
80,86

80,86,68K

80,86,68K
80,86,68K

80,86

80,86
80,86

80,86
80,86




PROGRAM NAME

INDUSTRY APPLICATIONS

Dental80
MicroDent

Dental Office Manager

Dental Office
Management System

Dental Practice
Management

Education
Teacher’s Aide
Nutri-Cale
School-Act
MathWiz

Kid Care

Testgen

Library Utilities
Attendance System

Engineering

Scada

Design Automation
Syst. for PCBs

DISCO-SPECS

BEAM-1

TiltWall

PolEm

Footing

Pier and Grade Beam
Design

ElFAn

RetWall

NRG-2

Earthwork

Hydraulics

Hydrology

Slope Stability
Analysis

Survey
80/Stadia/Stadia
Reduction

Survey 80/Horizontal
Curve network

Survey 80/Verti
Curve/Vrtl Curve
Design

Survey 80/Plotter/
Pt-to-Pt Plottng

Survey 80/Finder/
Field Note Data

. Reduction

Survey 80/CoGo/
Coordinate
Geometry

Survey 80/EDM/
Topo

Survey 80/
Mapcheck/Parcel
Check

Engineering Collection

#1

DOS

80,86,68K
80
80,86
80,86
80,86
80,86
80,86
80,86
80,86
80,86
80,86
80,86
80,86
80,86
80,86

80,86

80,86

80,86

80,86
80,86

80,86

80,86

80,86

80,86

CP/M Software Directory continued . . .

PRICE

VENDOR

PROGRAM NAME

DOS

PRICE

INDUSTRY APPLICATIONS

Linear Progammer

Basic Statistical
Subroutines

Beam Deflection

Roots

Active Circuit Analysis

Data Smoother

Harmonie Analyzer

Transfer Function
Analyzer

Fourier Analyzer

Logic Designer

Basic Scientific
Subroutines, VI

Basic Scientific
Subroutines, VII

Digital Filter

Short Circuit
Calculation Program

IES Lighting Fixture
Calculation Program

Static Regain Duct
Sizing Program

Comm. Heatng &
Cooling Loads Pgm
2 Zone Version
50 Zone Version
Unlimited Version

Comm. building
Energy Anal. Prg.

microSUB: Math-
Fortran Subroutines
Library

TM-G2SSP SO

T/Maker 111

muMATH

Easi Concrete Beam
Design

Easi Concrete Column
Design

Easi Concrete Slab

Easi Steel Beam Design

Easi Steel Column
Design

Easi Truss

Easi “4” Structural
Analysis Prgm

Easi “2” Structural
Analysis Prgm

Easi Simplex

Hydraulic Pipe Design-
HP2M

Life Cycle Cost

Residential Cooling &
Heating

HVAC Energy
Consumption EN4M

Fault Current
Analysis-E3M

Fuse & Breaker
Coordination-E4M

Lighting Design - ESM

VENDOR




PROGRAM NAME

INDUSTR

Hardy Cross Water
System-HP3M

Fire Sprinkler Grid
Design-HP4M

Solar Collector F-
Chart-SEIM

Finite Element
Analysis-ST10M

Enhanced Finite Elmt
Prg - ST 10MB

Auto-Load for ST10M
(ST12M)

Shear Wall Design -

ST14M

Comm. Cooling &
Htng Load -
ASHRAE

Duct Design (DD4M)

Heating Fuel Cost
(HC3M)

Steel Beam Design -
ST15M

Concrete Beam
Design

Steel Column Design -
ST17M

Concrete Column
Design - ST

1-Way, 2-Way Concte
Slab ST19M

Equipmerit Rental

CONVOY

Leasing Company
Accounting-Billing

Government

Famos Accounting

Criterion Affirmative
Action Planning

Criterion Manpower
Planning

Criterion Municipal
Planning Systm

Employee Disiplinary
Tracking

Criterion
Organizational
Charting

Hotel Management
Hotel - 2000

Insurance
Homeowner Rate
Calculation
B.O.P. Rate
Calculations
INSYST
Automobile Rating-
Insurance Policies

CP/M Software Directory continued . . .

DOS

80,86
80,86
80,86
80,86
80,86
80,86
80,86
80,86
80,86
80,86
80,86
80,86
80,86
80,86

80,86

80,86
80,86,68K

80,86,68K.
80,86

80,86
80,86
80,86

80,86
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PRICE

Y APPLICATIONS

VENDOR

PROGRAM NAME

DOS PRICE |VENDOR

INDUSTRY APPLICATIONS

Automated Agency
Accounting

HomeOwners
Insurance Rating

Flexible Deposit
Proposal Prep.

VAAS

Insurance Auto Rating

Insurance Client Data
Base

Insurance Agency
Management System

Investment

Income Property
Analysis

Stock Management
Package

Legal

Legal Tender

Legal Client Mngr
w/receivables

Personal Injury
Litigation Support

Data Law System/3

Star System 5-Legal
Tmkeepng-Bling

Scheduler

ESQ-1

Law Office
Management System

Legal Assistant

Laundry/Linen Supply

Clean Ware-Software-
Dry Cleaners

Laundry Route
Accounting

Lumber
Lumber Inventory

Manufacturing

Manufacturing/
Inventory Control

MICROMRP ][

Textile Manufacturing
System

H-Plan

H-Champ + I

H-Champ + II

H-Champ + III

H-Champ + IV

H-Champ Core

H-Champ

H-MRP

H-Make

H-Store

H-Buy

H-Bomm

Results

80,86
80,86
80,86,68K

80,86
80
80

80,86

80

80
80,86

80,86

80,86

80
86

80,86,68K
80,86,68K
80,86,68K.
80,86,68K
80,86,68K
80,86,68K
80,86,68K
80,86,68K
80,86,68K
80,86,68K
80,86,68K
80,86,68K
80




Has your application outgrown the capabilities of your CPM/80-86 computer?
Do you long for the freedom of a mainframe but don't want to pay the price?

Now you have a choice

THE 16000 SOLUTION HYBRIC DEVELOPMENT TOOLS
The NS16000 provides mainframe architecture and Our relocating macro-assembler, powerful multi-
compute power with demand-paged virtual memory, 16 way linker, and flexible interactive debugger let
Megabytes of linear address space and floating point “you combine Z-80 and 16000 programs and
hardware. subroutines all under the CPM operating system.
INNERVISION combines this computing super- Your existing software investment is preserved

engine with a Z80B co-processor on a single and can gradually be enhanced as you exploit the
IEEE/696 (S-100) board, the IV16KZ. power of the NS16032.

NS16000 on the S-100 BUS

WITH ON-BOARD Z80 CO-PROCESSOR

Also ask us about our CPM/Z-80 based cross-software support for the NS16000

See us at: For information write or call:

() COMMPER/ Fall ’83 INNERVISION COMPUTERS

November 28-December 2, 1983 1634 Roll Street

Convention Center - West Hall Santa Clara, CA 95050

Booth W279 (408) 244-8474

Las Vegas, Nevada OEM and Dealer Inquiries invited

CIRCLE 46 ON READER SERVICE CARD




PROGRAM NAME

CP/M Software Directory continued . . .

DOS PRICE

INDUSTRY APPLICATIONS

Bill of Materials
Job Cost/Work-in-
progress
Material Requirements
Planning
IHMASS
Profitkey Mfg
Control System
Jobshop
Profitkey Control
System

MCS-3 Manufacturing

Control System

Medical

Dental Office
Management

Medical Assistant

MicroMed

MicroMed (Multi-
~ location)
MicroMed
(Veterinary)
MicroMed
(Chiropractic)
MicroMed (Radiology)

MicroMed
{Anesthesiology)
Medical/Manager
Medical Accounting
System
IMAGE-R0
Blood & Organ Bank
Systems
MED-ACT
MED/TIPS
Computer-Aided
Logbook System
Clinic
 Computer Assisted
‘Triage System
MD-REBS

PAS-3 Medical
S.A.LL. Medical
- Management System
Medical Collection
System
Medical Transportation
~ System
Aton Medbil
The Physician’s Office
Computer
Nutrex .
Patient Accounting
System :
Medical/Dental Office
Megnt System
MEDICS0

| 80,86

80,86
80,86

80,86

6m.
600

600

80,86 600

80,86

80,86
80,86

80,86

80,86

80,86
80,86

80,86
80,86
80,86
80,86

80,86
| 80,86

80
80,86,68K

{ 80,86

80,86,68K
80

80

'VENDOR
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PROGRAM NAME

Medical Office
Management System

Specialist

ADS Veterinarians

Membership Managmnt :

Members Only
Membership Billing
Church Directories
Club Accounting System
Membership
Management System

.ADS Private

Membership Clubs

Nursing Home

Beechwood Nursing
Home System

American Nursing
Management

Oil & Gas

Pay Royalties

Oil Operator
Accounting/Reportng

The Station Master

Pension Management
Pension Fund
Accounting

Pharmacy

Pharmacy Processing
System

Universal Pharmacy
Software Pkge

Economy Pharmacy
Software

Professional

The Professional
Eureka!

Snapshot System
B.1.S. “Time-Pak”

Professional
‘TimeKeeping
System

Project Management

Milestone

Monitor

Keystone Project
Management Syst.

Projct Cst for Archtets
& Engnrs

PMS-IL Critical Path
Prjct Mgmt ;

B.LS. Mnfg Prjct Mng
System

Critical Path Project
Mngmt-M2M

DOS

80,86
80,86

80

80,86
80,86
80,86,68K
80

80,86

80

- 80

80,86,68K

80,86,68K

80.86
20,86

80,86

80,86
80,86
20,86

80
80,86,68K
80,86

80,86

PRICE

INDUSTRY APPLICATIONS

2,000
995-1,495
895

950
599.95
250
250
1,000

895

295
495-895
6,000
1,495
1,295
9,000

295

VENDOR




Retail Sales

- 123 East 200 South
Salt Lake City, Utah 84102

QT 5% MAINFRAME

*Provisions for any 2-6%" drives®15 ea DB 25 cutout

*2 ga 50 pin+2 ea 34 pin*1 ea CentroniceEMI filter (fused)
*2 AC outlets*Avbl. with 6-8 or 12 slot motherbd=

Power supply (+8V16A/ + 12V5A)

7013/QTC-MF + MD12 (12 slot MB)

QT 8” MAINFRAME

«Provision for any 2-8" drives (hard or floppy)*15 ea DB 25

cutoute2 ea 50 pin+2 ea 34 pine1 ea Centronic*EMI filter

(fused)*2 AC outletse*Avbl with 6-8 or 12 slot motherbd

*Power supply (+ 8V18A/ + 16V3A/ + SVBA/ — SVIA/
+24VBA)

Desk Top Version

7009/QTC-MF + DDE(6Slot MB) ... .
7010/QTC-MF + DD8 (8 Slot MB) . .. . .
7011/QTC-MF + DD12 (12 Slot MB)

... $575.00
.. $625.00

QT STANDARD MAINFRAME

*Provisions for any 2-5%" drives
*15 ea DB 25 cutouts2 ea 50 pin
*2 ea 34 pine1 ea Centronic

*EMI filter (fused)*2 AC outlets
*Avbl with 6-8-12-18 or 22 slot MB
*Power.supply (+8V16A = 16V3A)

Desk Top Version
7014/QTC-MF + 12 ..
7016/QTC-MF + 18
7015/QTC-MF + 22

... $525.00
.. $550.00

- QTS-100 CARD CAGES

sMade of anodized steel*Card guides Tl
for ea. MB#1-Indicates w/MB

*2.Indicates w/MB + 1 ea fan

*3-Indicates w/MB + 2 ea fans

2064/QTC-CC4 .. ... $20.00 2072/CC12
2065/CC4-1........ $60.00 2073/CC12-1......
.. $22.00 2074/CC12-2..
2067/CC6-1........ $70.00 2075/CC12-3
2068/CC6-2 . e 2076/CC18 ......
2069/CC8 2077/ICC181 ... ...
2070/CC8-1 2078/CC18-2......
2071/CC8-2 2079/CC18-3 ... ...
2080/CC22 . .

QT S-100 MOTHERBOARDS

*Silence Plus*Built in Termination®|EE636+ Terminal
strip for easy power connection

4 Slot Motherboards 6 Slot Motherboards
2051/QTC-MB4BB .. $15.00 2057/QTC-MB6BB .. $20.00
2052/QTC-MB4A .. $40.00 2058/QTC-MBBA ... $48.00

8 Slot Motherboards 12 Slot Motherboards
2053/QTC-MBBBB. .. $25.00 2059/QTC-MB12BB . $30.00
2054/QTC-MBBA ... $69.00 2060/QTC-MB12A .. $99.00

18 Slot Motherboards 22 Slot Motherboards
2055/QTC-MB18BB . $45.00 2061/QTC-MB22BB . $60.00
2056/QTC-MB18A . $150.00 2062/QTC-MB22A . $185.00

TERMINALS / MONITORS i

WITH/2ND PAGE MEMORY
8026/Televideo 925C
8028/Televideo970. . ................
B013/Sanyo 2112A (15MHz) Green
8008/Princeton HX-12RGB (For IBM)

$1095.00

7 YRS

The Great Salt Lake
Computer Company, Inc.

#Provisions for 2 ea 8" thinline drivese15 ea DB 25 cutout
*2 ga 50 pine2 ea 34 pin*1 ea Centronic

*EMI filter (fused)*2 AC outlets

*Power supply (+ 8V16A/ - 5V/ + 24VBA + S5VBA)

7012/QTC-IMF + DD6F (6 slot MB). .

8” Disk Drives
5006/801R Shugart SS/DD
5007/851R Shugart DS/DD
5011/DT8 (842) Oume DSIDD
BEST 5014/M-2894-63 MIT DS/DD
BUY  (Call for gty price)
5016/M-2896-63 MIT 8" thinline DS/DD
5% Disk Drives
5018/TM100-1 orB-51forIBM .........
5019/TM100-2 or B-52 for IBM (In stock) .

5021/TM848-2 (DS/DD)

. $226.00

QT DISK DRIVE CABINETS

*All in One” Vertical Disk Drive Cabinet
For 1) 2 ea or 4 ea 8" thinline drive or 2 ea. std. 8"
2) 1 ea hard disk + 1 ea standard 8"
* Power supply (+ 5V6A/ — BV1A/ + 24VEA)
* Positive pressure fan wifiltersEMI filter
* Power interface cable for any 8" drive
7001/QTC-DDC88V For 2 standard size 8" drives . . $269.00
7003/QTC-DDCB88T For 2 thinline 8" drives . . . .. .. $269.00
7005/QTC-DD8V For 1 ea 8" drive
For 2 ea 8" standard size drives (horizontal)
+ Power supply (+ 5VBA/ — 5V1A/ + 24VBA)
+ Interface cable for any 8" drive
7006/QTC-DDC88H.
5% " cabinets
7017/5% " DDC5H wiPS horizontal-for 1-5% " drive  55.00
7007/5%a"" DDC5V wiPS vertical-for 1 ea. 5% drive 65.00
7008/5'4 " DDC55V w/PS vertical-for 2.5% drives . . 85.00

0001/Hayes Smart 300

0002/Hayes Smart 1200
0003/Multi-Tech MT 212 AD (1200/300) . .
0004/Novation J-Cat 300 ...

0005/U.S. Robotics 212A Aut

0006/U.S. Robotics Password . .

PRINTERS

9152/Brother HR-1A (Par) 17CPS Daisy Wheel . . .. 595.00
9017/Daisywriter 2000 (48K Buffer) 25 CPS
1,050.00
... 475.00
EpsonFX100.............
9051/C, | TOH Pro-writer 1 ... 350.00
9062/Juki (Par) 18CPS Daisywheel ......569.00
9066/Mannesman Tally (160CPS-40CPS) . . ... ... 589.00
9084/0ki-Data 82A (120CPS) . . .. .. 379.00
9086/0ki-Data 92 (160CPS) .. ... .. 488.00
9088/0ki-Data B4P(200CPS) .................. 969.00
Star Gemini 10X and 15X ....... ik ....Call
9107/Toshiba P-1350 (192/120 CPS] ... 1,499.00

AC SURGE ELIMINATORS

0011/Grizzly (200W) uninterruptible

power system + surge protection
0012/Grizzly (500W) uninterruptible

power system + surge protection ... 1,802.00
0013/Hawk AC power monitor wisurge protection 160.41
0014/Lemon (6AC outlets-3 prong) L..... #8400
0015/Lime (5'-3 prong pwr cord wion-off switch ... 69.00
0016/Orange-AC surge + EMI filt ... 95.00
0017/Peach (3 outlets) :

.....750.00

Mail Orders

P.O. Box 3150
Salt Lake City, Utah 84110

COMPUPRO

2014/Interfacer 4
2015/System Support | 308.00
2016/Active Terminator. 65.00
2017/Enclosure 2
(Desk). .
2018/Enclosure 2
(Rack MT). ...
2019/CPU-Z
2020/M-Drive H
2021/6 SlotMB. . .
2022/12 Slot MB
2023/CPU 68K

2001/20 Slot MB
2002/CPU 8085/88 . ...
2003/CPU B086/8087 . .
2004/Disk |

2005/CPM 2.2 for Disk |
2006/Disk Il . ...
2007/Ram 16-64K . . .
2008/Ram 17-84K . . .
2009/Ram 21-128K . . ..
2011/Interfacer 1
2012/Interfacer2 ... ..
2013/Interfacer 3

SIERRA DATA S-100 BOARDS

2030/SDS-SBC-100-Z80 (4mhz) master 2 serial

2 parl/floppy controller/édk ram . ....... s H
2031/SDS-SBC-100S4mhs slave/2 serial

2 par/64k ram
2032/SDS-ZSI0/4-4 serial port I/O bd
2033/SDS-MUX-RS232 multiplexer bd
2034/SDS-HDI-M-Hard disk bd for micropolis. . ..
2035/SDS-CPM/B105-cp/m for SBC100 w/BIOS . .. $150.00
2036/SDS-Turbodos-Multi-user for master & slaves $645.00

QT/COMPUTIME BOARD SET

PN-2048 Best Bare Board Set Available
QTC-SBC 2/4 CPU (SBC 880)
QTC-EXP + 11l 256K (CT256) Memory bd./Expandable to 1MG
QTC-FDC 5/8 Floppy disk controller
Bare Board Set i
1) Includes manuals & assembly instructions
2) Parts available 3) Monitor & B10S available

QT COMPUTIME CLOCK/CALENDAR

S-100¢Time in hrs, min, sec.*AM/PM or Military
FormateDate in Mo., Day, Yr, Day of Week & Leap Year
recognitione4 hard interrupts (1024 Hz, 1 Hz, 1 min, 1 hr)
+ On board battery (will last 14 mos. w/no power on)

2049/QTC-CCS-BB (S-100) .. .
2050/QTC-CCS-A (A +T) for S-100

.. $150.00

2038/QTC-SBC 2/4 BB (SBC880)
2039/QTC-SBC 2/4 A A + T (SBCBBO)
2040/QTC-Z+80 BB (BIG Z)

DYNAMIC (64K/256K or 1 MEG)

2041/QTC-EXP + |ll Bare Bd. (CT256). . .. .........
2042/QTC-EXP + I B4K A+ T(CT256) .. ... ......

2043/QTC-1/I0O + BB2SER2PARA+T
2044/QTC-NO+ A+ T

2045/QTC-ADA ADA Converter A+T ... . ...
2046/QTC-Dual GPIB-488 IEEE 488 Interface bd.

DISKETTES

Diskettes are 3m media packaged

and certified by CENTECH.

Lifetime warranty —5 colors in each pkg.

(Red, Yellow, Blue, Green, Brown)

4001/5% " Sglside/dblden . ............... . 22,0010
4002(5%4"' Dbl side/dbl den . . ... 29.00/10
4003/5% " 10 sector . ... ... 24.00/10
4004/5' " 16 sector .. 24.00/10
4015/8" Sgl side/dblden . . . 30.00/10
4016/8” Dbl side/dbl den 40.00/10

DISKETTE STOR

ADVANCE ACCESS
4019/AA-5% (Holds 82 Disks)
4020/AA-8 (Holds 82 Disks)

Smoked Plexiglass Disk Tubs
LIBRARY CASES

4021/CAS-5%"

4022/CAS-B" .............. ¥

4028/Color Burst (Pack of 5)

Colors Available; color burst asst.,

beige, black, blue, red, gray

4029/Flip file storage case (stores 50 diskettes) ... $27.95
4030/Flip File “Original 5" (holds 50)

4031/Flip File “Original 8" {holds 50) ... . .. §29.95

& We acceplt cash. checks. credit cards. pr Purchase Orders from qualified firms and institutions Minimum
' n S'de Utah prepaid order $15.00 Export cusotmers outside the U.S. or Canada please add 10% to all prices Prices
(801) 363 331 4 and availability subject to change without notice. Shipping and handling charges via UPS Ground
CIRCLE 37 ON READER SERVICE CARD

In Continental US. .
TOLL FREE (800) 545-2633

60¢/Ib. UPS Air $1.00/Ib. minimum charge $3.00




PROGRAMNAME | DOS | PRICE

MICROSYSTEMS CP/M
SOFTWARE DIRECTORY

INDUSTRY APPLICATIONS

Easi Path “1”
Easi Path “2”
Target Task

Property Management
Property Management
Property Management
Star System 7-Property

Management
DEPRECI18
Advanced Commercial

Propty Management
Advanced Apartment

Management
Milestone

Publishing
Publiphile Subscrptn
Mngmnt System

Restaurant
Restaurant Payroll
microCellarMaster

Retail

Gina

Flex PManager Retail
Invtry Cntrl

Desktop Inventory
Manager

ADS Retail Florists

Real Estate Office
Loan Sales/Purchase
APR Loan Analysis
Tax Deferred
Exchange Analysis
Income Property
Analysis
Property Sales
Loan Amortization
Schedule
Home Purchase
Construction
Cost/Profit
Depreciation/ACRS
Property Listing +
Comparables
Reily
Mortgage Loan
Servicing

School

School Administration

Spec. Ed. Admnstrtv.-
Pupil Trackng

Measurements

Computer Aided
Instruction

Datalaoc Private
School

Special Education

80,86
80,86
80

80,86
80,86
80,86

80
80,86

80,86
80,86

80,86

80,86
80,86,68K

80,86
80,86
80
80
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950

85
1,495

1,495
295

1,450-
2,450

499.95
750-1,500

295
2,995

295

rrocravi sk | bos | piice lvexoor I

INDUSTRY APPLICATIONS

Supervisor
FUNZEEZ
Student

RecordKeeping

System

Sports
Scorekeeper

Utility Billing

Utility Billing

Cable TV Billing and
Accnts Recbl

Wholesale Distributor
Wholesale Distribution
Wholesale Distributor
American Plastics
Distributor

Other

Church Manager

Insurance Client Data
Base

Insurance Auto Rating

Hospital Physicns Log-
in Message Center

Hospital Intergrated
System

Hospital PBX Patient
Lookup

Hospital Patient
Management Pgrm

P.A.A.D. Profess.
Actng for Amway

Reservation Manager

Tape Manager

ZooLogical

Reliability Prediction
Program

CBIS/FP

Hatchery/Poultry
Farm Accounting

Comm. & Installment
Loan Processng

Multi-State Fuel Tax
Report-Trucking

Church Management

The Resume Bank

Proper

Pest Control
Management System

Security Management
System

Church Management
System

MicroVet

Certified Enviro Plus

Purchasing

County Fundig w/AR,
AP,GL

Construction Estimates

80,86

80,86
80,86

80,86
80,86
80,86,68K

80,86
80

80

49-495

 699.95

1,495

2,500
3,500
2,495

299-999
3958

600
750

2,500
350

750
3,000
250-350
1,000
5,000
950

9,625
2,500

2,500
995
995
350
995
5,000
1,500
2,500

1,500
5,995

1,495
29.95




PROGRAM NAME

INDUSTRY APPLICATIONS

COMTAS

Escrow Accounting

Record and Tape
Warehousing

B.1.S. Numismatic
Auction Package

Sales-Rep

A/C Contractor
System

Church Management

Student Recordkeeping

Fund Accounting
System

ADS Churches

ADS Residential/
Commercial Servcs

OPERA

Operating System

CP/M22

CP/M Plus

CP/M-86

CP/M-68K

CP/M

CP/M 8-16

MP/M 8-16

MP/M-80

MP/M-86

Micronix

Oasis

Superbrain Operating
System

NBASIC

S.EAS.

DPC/0S 3.0

P&T CP/M 2

AMX Multitasking
Executive

CHIROS80

Bank Swec CP/M 2.2
Rad Shk I1/12/16

CP/M 2.2 for Radio
Shack I1/12/16

CP/M 2.2-Radio
Shack-hard disk

dpc/os

ZRIMOS

TPM-1

TPM-II

MSPRO

CP/M (SSIOBus)

System Utility
Keymaster

Power!

Menu!

Unera

Disk Utility Package
P-File

PDIR

DOS

CP/M Software Directory continued . . .

PRICE

VENDOR

PROGRAM NAME

- DOS

PRICE

OPERATING SYSTEMS

Bakup

Utility II

Disk Fix Disk Editor
& Recovery

Pack N'Crypt

Autodiff File
Differencer

Super Zap Disk
Dump/Patch

Recover File
Recovery System

Startjob

ZAP-80

C-PACK

View-CP/M Disk
Block Editor

1CX ISIS-CP/M
Exchanger

Bobcat Catalog
Program

DirectoryDriver

FileDriver

Extend

Command

View

MicroTools

Backup:Restore for
Hard Disk

Auto-Backup &
Catalog

Programmer’s Utilities

Keychanger

Computer Code Clerk

Runpac/Z

Runpac86

Runpac80

Hexcom

Software Anthology
Series 1-4

ISIS-CP/M

Bridge

Transport

Bobcat

Cache/Q

Software Tools Pkg

File Encryptor

QBAX (Backup)

System Extension

i XSUB for CP/M-86
" BLAZE/LIB

ISE-Isis Emulator

The CP/M Connection
Menu 4

Dynashell

System Enhancement

Talisman

DMM-1 Software
Utilities

IBIOS

BLAZE/IO

75

29.95-150
29.95

19

39

89

150
09

99-750

99-750
46.50
29 +
93

145

80

80
32.50

250
69.50
69.50
25

25
25
30

33.95
75-200
89

29.95
45

VENDOR




PROGRAM NAME m PRICE [VENDOR

MICROSYSTEMS CP/M
SOFTWARE DIRECTORY

OPERATING SYSTEMS

MicroShell

P&T ACP

Portable Software
Toolkit

SmartKey

SmartScreen

UNICA

RCCP

SCP/80

QOkara

Print Spooler
P-Spool
Spooler
VSPOOL
SPL

Spool

SOFTWARE DEVEL

Development System

Application
Development Util

Wiremaster

MegaBasic Softwr.
Devel. System

Application
Development
Software

General Subroutine

ZB8000 Forth
Development System

Janus/Ada

Macro Assembler
Package

PDS Program
Development System

Code Translator
8080/Z80 to Z80
Code Translator
8080/Z80 to 8086
Code Translator
TransForm
ITOZ/ZTO1
Z280/8086-8088 Cross
Assembler
ISIS
Z80 to 8080 Source
Code Transltr
8080 to Z80 Source
Code Transltr
Magic/2

Cross-Assembler

INTEL 8085 Cross
Assembler

8086 Relocating
Macro Cross Assem.

XASMOS

XASMO?9

XASM18

80,86,68K

30
80
80
80
80
80
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PROGRAM NAME PRICE |VENDOR

SOFTWARE DEVELOPMENT

XASM48

XASMS51

XASM65

XASM68

XASMF8

XASMZ

XASM400

XASMT5

XMAC68K

78000 Macro-Cross
Assembler

6809 Relocating
Macro-Cross Assem.

6800 Relocating
Macro-Cross Assem.

8748 Relocating
Macro Cross Assem.

6502 Relocating
Macro-Cross Assem.

Z8 Relocating Macro-
Cross Assem.

Z30 Macro-Cross
Assembler

Kros & Klink

Intel 8041,8741 Cross
Assembler

Intel 8035,8048,8748
Cross Assmblr

Intel 8054 Cross
Assembler

Motorola 6800,6802
Cross Assembler

Motorola 6801,6803
Cross Assembler

Motorola 6805 Cross
Assembler

Motorola 6809 Cross
Assembler

RCA COSMAC Cross
Assembler

Zilog Z-80 Cross
Assembler

National SC/MP
Cross Assembler

Mostek 387X /F8 Cross
Assembler

Synertek 6502 Cross
Assembler

Intel 8085 Cross
Assembler

Intel 8041,8741 Cross
Assembler

Intel 8035,8748 Cross
Assembler

Intel 8051 Cross
Assembler

Motorola 6800,6802
Cross Assembler

Motorola 6801,6803
Cross Assembler

Motorola 6805 Cross
Assembler




WHEN YOU WORK WITH YOUR MICRO
FROM THE INSIDE, YOU CAN KEEP
ALL THE BUGS ON THE OUTSIDE.

The only way to maximize your micro’s potential —and keep your programs running smoothly while you experiment with new
techniques — /s to have a good advance idea of what will work, what won't, and why. Wiley's answer books reveal your micro’s
inner workings so you can get inside and understand those crucial concepts. Written with clarity and unusual detail by people
who are tops in their fields, these are the guidebooks you’ll reach for when you sit down to think at the screen.

THE UNIX™ OPERATING SYSTEM BOOK

Mike Banahan and Andy Rutter

THE UNIX OPERATING SYSTEM BOOK is a highly readable intro-
duction to the features, capabilities, and limitations of this increas-
ingly popular system —the brainchild of Bell Laboratories —that
brought manageability and flexibility to previously unwieldy oper-
ating systems. The guide provides in-depth coverage of the UNIX
editor, the “’C"" programming language, and text processing. You'll
also find clear coverage of logging in, using the commands, 'C"’
libraries, the filestore, the process environment, library routines,
and system calls.

224 pages (1-89676-4) $16.95

THE UNIX™ OPERATING SYSTEM

Kaare Christian

UNIX runs on a wide variety of computers and has a broad range
of applications to business, science and industry, making it one o?
the most important systems to have debuted in the past decade.
This book is a readable, step-by-step introduction to the features
and uses of this system, which was first developed at Bell Labs.

It includes an abridged UNIX manual, with citations for forty of

the most commonly used UNIX commands.
400 pages (1-87542-2) $24.95

PC DOS
USING THE IBM PC OPERATING SYSTEM

Ruth Ashley and Judi N. Fernandez

Most manuals tell you what commands to use, but only this self-
teaching guide explains a// aspects of a command and leads you in
hands-on practice to reinforce each new skill you acquire. Starting
with the most basic task — creating a new file name —and pro-
gressing through thoughtfully graduated steps, you will master
the entire PC DOS 1.1 system. Numerous examples clarify impor-
tant new concepts, as you learn to create and erase files, copy
files, run other programs, print data from files, and implement
every other function of PC DOS.

288 pages (1-89718-3) $14.95

CP/M’ FOR THE IBM

USING CP/IM-86°
Judi N. Fernandez and Ruth Ashley

CP/M-86 is the widely accepted operating system used with the
new IBM Personal Computer. When you fully grasp how the entire
CP/M-86 package works, you're able to perform both routine
functions and sophisticated tasks with maximum flexibility and
efficiency. And this is the only self-teaching guide, ideal for both
novices and experienced pros, that will enable you to effortlessly
master the entire operating system. From the simplest tasks

to the most complex, you'll learn through progressive steps and
hands-on applications.

288 pages (1-89719-1) $14.95

THE 8087 PRIMER

John F. Palmer and Stephen R Morse

The 8087 from Intel is a chip with special capabilities for rapid
numerical processing and computation that can be used in the
IBM PC and machines from Zilog and Motorola. It's in demand
everywhere, but no one understands the potential of the 8087
better than its designer: author John Palmer. From their profes-
sional perspective, Palmer and Stephen Morse (designer of the
8086) explain in clear detail how to use and program the 8087,
how to interface it with 8086-based machines, and how to
program it in various languages, including Fortran and Pascal.

224 pages (1-87569-4) $16.95
WORDSTAR™ AND CP/M™ MADEF FASY
John D. Lee

Wordstar is the most popular word-processing software for micros
— and this complete guide introduces all its functions and features
in an easy-to-understand, hands-on format. In just days, beginners
learn basic writing, editing, on-screen formatting, and printing.
More advanced users hone their skills with new strategies,
"*tricks, " and shortcuts for formatting, moving, and deleting text,
creating and merging files. Special features include Mail/Merge,™
SpellStar,™ and the CP/M* Operating System.

244 pages (1-90188-1) $17.95

More than two million people have learned to program,
use, and enjoy microcomputers with Wiley microcomputer
paperbacks. Look for them at your favorite bookshop or
computer store!

FOR FASTER SERVICE
CALL TOLL FREE 1800526-5368

In New Jersey, call collect (201) 342-6707

Order code #4-1431

VISA, MasterCard, American Express accepted on phone orders.
John Wiley & Sons, Inc.

605 Third Avenue, New York, N.Y. 10158

In Canada: 22 Worcester Road, Rexdale, Ontario MOW 1L1
Prices subject to change and higher in Canada.

UNIX™ is a trademark of Bell Laboratories.

CPM* and CP/M-86" are registered trademarks of Digital Research.
Wordstar,™ MailMerge,™ SpellStar™ and DataStar™ are all trademarks of the
MicroPro International Corporation.

UNLOCKING THE POWER
OF COMPUTING

4-1431

CIRCLE 114 ON READER SERVICE CARD



PROGRAM NAME PRICE |VENDOR

SOFTWARE DEVELOPMENT

Motorola 6809 Cross
Assembler

RCA COSMAC/1802
Cross Assembler

Zilog Z-80 Cross
Assembler

National SC/MP

-~ Cross Assembler

Mostek 387X /F8
Cross Assembler

Synertek 6502 Cross
Assembler

AGENS

8086-8088 Translator

ZAS Z-8000 Software
Devimt Pck

XRMAK-F8

XRMAK-18

XRMAK-Z8

System-20

System-70

System-CP4

System 3870

System-18

System-Z8

System-75

System-51

System-48

System-99

System-320

System-TMS-7

Intel 8035,8048,8748
Cross Assmblr

Intel 8051 Cross
Assembler

6502 Cross Assembler

Cross Compiler

Aztec Cross Compilers

MetaForth Cross
Compiler

PLMZ

DM A ‘tC”

ZDM/ZDMZ

Pascal Compilers and
Cross Support

Debugger

Raid Real-
Time Assembly
Debugger

Raid

Radar

dutil

Disk-Edit

SID

XDT-Interactive Z80
Debugger

Debug I

Debug II

ZDDT

80
80,68K

80
80
80
80,86,68K

80,86

80
80
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MICROSYSTEMS CP/M
SOFTWARE DIRECTORY

150

500-2,000
450

500

295

50
700-1,400

250

250-695
495

2

100

49

Assembler

780 Relocating Macro-
Assembler

8086 Relocating

Macro-Assembler

RMAC

Smal/80 for 8080,
8085,Z80

Z8OMAC

Z80ASM

A68K

UVMAC Macro
Assembler 8080

UVMAC Macro
Assembler Z80

RCA 1802 Assembler
{(Macro-18)

Motorola 6800
Assembler (Macro-
68)

Microsoft Macro-80

Z80ASM & SLRNK

Macro 1

Macro 11

Macro III

Linker

QSAL Assembler

Loader
Lynx

Program Generator
PScreen

Panel - Screen Design
Aid
QuickCode

Other

G7128 EPROM
Programmer

BASXREF

CB80 Language
Utilities

CP/M & SIG/M

HDIS

SIMBO0/SIM Z80

KDIS 86

Ci-C86 C Compiler

Omega

MXREF

Revas

Structured Basic
Preprocessor

CMWC-86 for CP/M

Information Access

Menu Master

EPROM Program-
ming Monitor

BLX

Unprotect Basic
Source Recovery

Libraries

SOFTWARE DEVELOPMENT

80
80,86

80,86

80,86

80,86
80

80
80
86
86
86
80
80
80
80,86

86
80
80,86
80

80,86
80

80,86,68K




PROGRAM NAME

Zapple Monitor
Disassembler
Compare I1

ADA
Augusta
Ada

APL
 SOFTRONICS APL
APL (& DATAB)

APL

Basic
| CBasic
TRSDOS Basic with
CP/M Support Pkg
EBasic with Starbase
3.2
Tarbell Disk Basic
Program Map Basic
| Cr/Ref Utility
S.ALL.B.OA.T.
- Microsoft Basic
Compiler
Basic
COMAL-80
BASIC/Z .
Single/Multiuser
Compiler
ZCOM Complr-Micro
Mike’s BaZic-08
Basic-I
Basic-I1
Business Basic
Basic
- CB-80 Software

C-

€’ (C-prime)

C/80 3.0 Compiler
BDS C Compiler V.1.5
Q/C Compiler
Microsoft Basic

|  Interpreter

C Compiler
C Compilers &

-C Cross Compilers
Small-C Compiler
Aztec C65
Aztec C86
‘Aztec CII
Scan (North Star Basic)
Renumber (North Star

Basic)
Tiny C
BDS-C
C-Compiler
C-Window
- BDS-C

DOS

PRICE
SOFTWARE DEVELOPMENT

MICROSYSTEMS CP/M
SOFTWARE DIRECTORY

VENDOR

PROGRAM NAME

| DDS-C Floating

Point Package

CAl
EMCEE

Cobol
Cobol
Nevada Cobol
RM/Cobol

RM/Cobol

Microsoft Cobol
‘Compiler

Forth
Dynaforth
PC/Forth
Z80 Forth
8086 Forth

* 68000 Forth

Uniforth

Timin Dual Taskmg

Forth =
Timin ROMabie Forth
Timin Forth Reiease
3t

§SS-Fortran-86

FIG-FORTH w/ Full
Screen Editor

Forth

MVP-Forth
Programmer’s Kit

VME-Forth

UniForth

68K Forth

Forth-79 -

Forth-79 Floating
Point Package

Fortran

Nevada Fortran
Ratfor Structure
Fortran

Ratfor :
' Microsoft Fortran 80

Compiler

Pro Fortran

Fortran

Lisp

Lisp/80 Interpreter
mLisp '
Microsoft

Pascé]

UCSD Pascal

JRT Pascal

Pascal Primer

Pascal 12

Pascal/Z & Pascal BZ

. Pro Pascal

Turbo Pascal '

. 150

e

:_750 '

| DOS | PRICE |VENDOR|
NGUAGES

29.95
750-1,250 |
e '




rrocsauxas | bos | puics hvewor)

MICROSYSTEMS CP/M
SOFTWARE DIRECTORY

LANGUAGES

Other

Dr. Logo

PL/1

Nevada Pilot
dux-AFL

SAL/86

SAL/80 Version 3.0
ANSI MUMPS
Z80 Emulator

Sim 80

Hardware Diagnostics
Memtest/86
Memtest/80

- Diagnostics IT
Badlim
CP/M.D.

Math Routines
Math Pack
‘Floating Point
Processor
Trig-Pac
Trig-Pac
FPP
Floating Point
‘Math Package for
Pascal/Z
Development Utilities
Floating Point Math
Pckg-Pascal/Z

Other
Undelete Erased File
Recovery
dataCure
Keychanger
DPatch
Filer
UNE/CON
Jools
Wash
Programmer’s Helper
(Admin) Remote
Administrator
(Remote) Remote End
Use Node -
Organizer 11

Isis-CP/M Conversion

Utilities
Catalog V4.31
DTS-3
Eurekal -
Get/Put-CP/M

to/from TRS-DOS

BackRest
Anthology
Reformatter
XFER

Sort, Base Cnvsn,

82 Microsystems December

UTILITIES

1983

29

29
o
73
29.95

100
500

250-300
500-2,500
95

50

100
85

Metric Cnvsn

TVSet

MicroCrypt

Disk Maker 1

Microsoft Sort Facility

0.8. Converter
Convms

EMB80/86

Compat

Timin Forth
Application Modules

Disk Doctor

Intel to CP/M Transfer

EPROM Programming
Monitor

CPMUG Index Guide

CP/M-MP/M Utilities

Menu-Plus

Micro-WYL

WSMX 80

Disk Inspector

Resident Console
Command Processor

Math Processor for
AMBO9511 chip

Bill of Material
Processor

Accounts Payable

General Ledger

| Shortax +

Bobcat

Integrated Accounting
System

Gold Series I1-Business
Applications

Gold 24-Business
Applications
Software

Silversoft

MLIB

LCOPY

MAXFONT

MAX DISK

SFP

CAP

SIG

dGRAPH

QuickCode

dUTIL

RM/COS

RM/Fortran

PC Generator

Property Management
System

Programmer’s
Apprentice

Software Production
Lab

rrocnoioie | o | rmce hooor

UTII.ITIES

80,86,68K

80,86




The wdrld’s largest selection

of cross assemblers!

All 2500AD assemblers and cross assemblers support these features:

Relocable Code—the packages include a versa- Assembly Time Calculator—uwill perform

tile Linker that will link up to 400 files together, or calculations with up to 16 pending operands, using
just be used for external reference resolution. The 16 or 32 Bit arithmetic (32 Bit only for 16 Bit

Linker allows Submit Mode or Command invocation.  products). The algebraic hierarchy may be changed
Large File Handling Capacity—the Assembler  through the use of parenthesis.

will process files as large as the disk storage Listing Control—allows listing of sections on the
device. All buffers including the symbol table buffer program with convenient assembly error detection
overflow to disk. overrides, along with assembly run time commands
Powerful Macro Section—handles string that may be used to dynamically change the listing
comparisons during parameter substitutions. mode during assembly.

Recursion and nesting limited only by the amount of Hex File Converter, included—for those who
disk storage available. have special requirements, and need to generate
Conditional Assembly—allows up to 248 levels object code in this format.

of nesting. Plain English Error Messages—

r———=—=—=—=—== These 2500AD products are available: ===—=—=———=——==—=

|
I ZILOG IBM P.C. IBMP.C. OLIVETTI I
(] Z-80 SYSTEM 8000 8086/88 8086/88 M-20 1
I CP/M UNIX MSDOS CP/M 86 PCOS 1
] 8086/88 ASM $99.50 $99.50 I
I 8086/88 XASM $179.50 $750.00 $179.50 1
: Z-8000 ASM 750.00 299.00 1
§ £-8000 XASM 179.50 179.50 179.50 =
I Z-80ASM 49.50 |
1 Z-80XASM 500.00 79.50 79.50 7950 |
I Z-8XASM 79.50 500.00 79.50 79.50 79.50 :
1 6502 XASM 79.50 500.00 79.50 79.50 79.50 1
: 6800,2,8 XASM 79.50 500.00 79.50 79.50 79.50 I
I 6801,03 XASM 79.50 500.00 79.50 79.50 79.50 =
: 6805 XASM 79.50 500.00 79.50 79.50 79.50 |
g 6809 XASM 99.50 600.00 99.50 99.50 99.50 |
I 8748 XASM 79.50 500.00 79.50 79.50 79.50
| 8051 XASM 79.50 500.00 79.50 79.50 7950 |
|
: Subtotal $ g - L $ $ $_ I
i1 Name TO ORDER. Simply circle the product or
I Company products you want in the price columns above,
1 enter the subtotal at the bottom of that column
g Address and add up your total order. Don’t forget
I City  State Zip shipping/handling. I
] Phone Ext. Checkone: " T°“’" $ |
1 Make and model of computer L] 8" Single Density shlpplng.ﬂ"hand.iing [
i system [ ISBVrfA gsborne ($6.50 per unit) I
! O C.0.D.(2500AD pays C.0.D. charges) B Camid%é Tape Total Order S =
I [] VISA or MasterCard #, Exp Date (mofyr) CP/M is aregistered trademark of Digital Research, Inc I
| Signature 1
i |
i |
| |
1 |
1 v
L PR e pg—— A O N =16 )¢ 441410, AUTOFa, CO 80014, 303-752-4382 mm mm o mm v o mn om o o om J
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SIMPLE.

Instant networking, independent of
computerand peripheral brands.
Creating a micro and mini computer network has
been costly and confusing. Communications hierarchy
has prevented many types and various kinds of equip-
ment from sharing information. Until now.

Introducing StationMlate. One unit that joins
mini computers, micro computers, terminals, and
printers. [t’s transparent. So different brands and types
of computers and perpherals can easily interface.
StationMate allows you to construct a comprehen—
sive communications network. Inexpensively.

Users can select the information they need from
the umit they want. StationMate can address any port
in the network either by its assigned digital code or
by 1ts common 1dent1fy1ng name. So everyone has
access to all the local or remote computers, mass
storage files, and peripheral devices connected in the
network. Immediately.

StationMate provides local area networking
with XLLAN ™, the simple communications concept
from Complexx. All you need is StationMate and an
mexpensive shielded-pair cable.

Besides local area networking, StationMate
permits access to remote workstations via an internal
dial-up modem. And 1t serves as a gateway for tele-
processing access to all LAN resources. You couldn't
get all of this n one unit. Until now. And the suggested
retail price is only $1450.00. StationMate makes
communications simple. Incredibly

StationMate. The link you've been missing.

See your local dealer or contact Complexx for
the name of the dealer or distributor nearest you.
Complexx Systems, Inc., 4930 Research Drive,
Huntsville, AL 35805. 205/830-4310.

COMPLBDE

*The Source is a registered trademark of the Source Telecomputing Company,
a subsidiary of the Reader's Digest Auuclallun

**Dow Jones News/ is a regi d trad rk of Dow Jones & Company, Inc.
1HP 3000 is a reg| d rk of Hewlett Packard.
+tDEC VAX is a tr of Digital tC
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CP/M
Software Vendors
(Primary Sources)

12

14

17

18

2500 A.D. Software, Inc.

17200 E. Ohio Dr.
Aurora, CO 80017
303-752-4382

2M Corp.

3 Astro Place, P.O. Box
8

Denville, NJ 07834
201-625-8100

A/N Software

P.O. Box 895
Melville, NY 11747
516-549-4090

ABS Software

1780 Austin Highway
San Antonio, TX 78218
512-224-4802

Accountants
Microsystems

3363 136 P1 SE
Bellevue, WA 98006
206-643-2050

Action Computer
Enterprise, Inc.

430 N. Halstead St.
Pasadena, CA 91107
213-351-5451

ADI

17192 Gillette
Irvine, CA 92714
714-545-3732

Advanced Micro
Techniques

1291 E. Hillsdale Blvd.,
#209

Foster City, CA 94404
415-349-9336

Afterthought
Engineering

7266 Courtney Dr.
San Diego, CA 92111
619-279-2868

Ag-Data, Inc.

3031 E. Issacs Ave.

P.O. Box 672

Walla Walla, WA 99362
509-525-2580

21

24

25

27

28

29

30

32

33

35

Agricultural Computer
Applications, Inc.

P.O. Box 8

Davis, CA 95617
916-756-8946

American Business
Systems, Inc.

3 Littleton Rd.
Westford, MA 01886
617-692-2600

American Computers &
Engineers

2001 S. Barrington Ave.,
#204

Los Angeles, CA 90025
213-477-6751

American CompuSoft
23113 Plaza Pointe Dr.
Laguna Hills, CA 92653
714-472-8186

American Data, Inc.
8084 Old Auburn Rd.,
#D

Citrus Heights, CA
95610

916-722-1125

American Planning
Corp.

4600 Duke St., #423
Alexandria, VA 22304
703-751-2574

Anderson-Bell Co.
P.O. Box 191

Canon City, CO 81212
303-275-1661

Aries Software
19787 La Mar Dr.
Cupertino, CA 95014

Aristotelian Logicians
2631 East Pinchot Ave.
Phoenix, AZ 85016
602-956-7678

Artcom Data Services
P.O. Box 9343
Livonia, MI 48150
313-522-3377

36

37

38

39

41

43

48

50

52

Articulate Publications,
Inc.

402 N. Larchmont Blvd.

Los Angeles, CA 90004
213-871-1350

Acrtificial Inteligence
Research Group

921 North La Jolla Ave.
Los Angeles, CA 90046
213-656-7368

ADS Software, Inc.
707 Fifth St., NE
Roanoke, VA 24016
703-344-6818

Ashley, Allen

395 Sierra Madre Villa
Pasadena, CA 91107
213-793-5748

Ask Micro Software
Division

100 Blue Ravine Rd.
Folsom, CA 95630
916-985-6555 :

Aton International, Inc.
1765 Scott Blvd., #119
Santa Clara, CA 95050

408-554-9922

Automated Realty
Systems

13140 Coit Rd., #212
Dallas, TX 75240
214-680-0613

Automated Oil Systems,
Co.

13140 Coit Rd., #212
Dallas, TX 75240
214-680-0613

Avocet Systems, Inc.
804 South State St.
Dover, DE 19901
302-734-0151

Beechwood Software,
Inc.

34 Macbeth St.
Rochester, NY 14609
800-828-1493

55 Blat R&D Corp.
8016 188th St. SW
Edmonds, WA 98020
206-771-1408

58 Brenco Computer
Systems
200 N. White Horse Pike
Somerdale, NJ 08083
609-783-1336

60 Brom Microsystems
Engineering, Inc.
Box 616
Winona, MN 55987
507-452-5805

62 Budget InfoSystems
607 NE Highway 10
Blaine, MN 55434
612-780-5361

63 Business Application
Software
16755 Littlefield Lane
Los Gatos, CA 95030
408-356-7782

64 Business Information
Associates
P.O. Box 225
Glen Echo, MD 20812
301-229-6819

67 Business Solutions
46 E Herbert Ave.
Salt Lake City, UT
84111
801-531-8844

73 Casheab
5737 Avenida Sanchez
San Diego, CA 92124
619-277-2547

74 Cawthon Scientific
Group
24224 Michigan Ave.
Dearborn, MI 48124
313-565-4000

78 Chang Laboratories,
Inc.
5300 Stevens Creek
Blvd., #200
San Jose, CA 95129
408-246-8020
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80

81

82

83

85

86

87

89

90

92

93

Chromod Assoc.
1030 Park Ave.
Hoboken, N¥ 07030
201-653-7615

Chuck Atkinson
Programs

Rt. 5, Box 277-C

Fort Worth, TX 76126
817-249-0166

Church Software
2797 Alton Lane
Santa Rosa, CA 95402
707-527-5880

Clear Systems

309 Santa Monica Blvd.,
#404 :

Santa Monica, CA 90401
213-394-7740

Clements Co., The

936 Alice Lane

Menlo Park, CA 94025
415-321-1617

Code Works

5266 Hollister, #224
Santa Barbara, CA
93160

805-683-1585

Codedata, Inc.

608 Grand Ave.
Arlington, TX 76010
817-274-4262

Colorado Online
40 Balfour Lane
Ramsey, NJ 07446
201-327-5155

Commsoft

2452 Embarcadero Way
Palo Alto, CA 94303
415-493-2184

Communications
Research Group

8939 Jefferson Highway
Baton Rouge, LA 70809
504-923-0888

Compu-Draw

1227 Goler House
Rochester, NY 14620
716-454-3188

Compucraft

5506 Nagle Ave.

Van Nuys, CA 91401
213-994-5595

95 CompuMax, Inc.
Box 7239
Menlo Park, CA 94025
415-854-6700

96  CompuPro
3506 Breakwater Court
Hayward, CA 94545
415-786-0909

98 Comput-R-Systems
10818 Brentwary Dr.
Houston, TX 77070
713-469-2584

102 Computer Business
Systems
3350 N. Green River Rd.
Evansville, IN 47715
812-473-1081

103 Computer Control
Systems, Inc.
298 21st Terr. SE
Largo, FL 33541
813-586-1886

104 Computer Corner
807 Monogahela
Building
Morgantown, WV 26505
304-292-9700

106 Computer EdiType
Systems
509 Cathedral Parkway
New York, NY 10025
212-222-8148

107 Computer Headware
Box 14694
San Francisco, CA
94114
415-647-8518

108 Computer Innovations,
Inc.
10 Mechanic St.
Red Bank, NJ 07701
201-530-0995

109 Computer Management
Advisors
235 8. Maitland Ave.
Maitland, FL 32751
305-628-1832

112 Computer Publishing
Co.
1945 North Fine, # 101
Fresno, CA 93727
209-453-0777

113 Computer Products Intl.

3225 Danny Park.
New Orleans, LA 70002
504-455-5330

115 Computer Shop
283 Medford Ave.
Patchogue, NY 11772
516-758-6558

117 Computer Toolbox, Inc.

1325 East Main St.
Waterbury, CT 06705
203-754-4197

120 Computing!
2519 Greenwich St
San Francisco, CA
94123
415-567-1634

122 Compuview Products,
Inc.
1955 Pauline Blvd,
#200
Ann Arbor, M1 48103
313-996-1299

125 Construction Data
Control Inc.
6140 Northbelt Pkwy,
#A
Norcross, GA 30071
404-448-4722

127 Continental Software
11223 S. Hindry Ave.
Los Angeles, CA 9045
213-410-3977

129 Core Software
1261-A Memorial Dr.
Houston, TX 77024
713-465-2232

131 Cornucopia Software,
Inc.
PO Box 6111
Albany, CA 94706
415-524-8098

132 Countryside Data, Inc.
718 N Skyline, #201
Idaho Falls, ID 83402
208-529-8576

133 CPAids
1061 Fraternity Circle
Kent, OH 44240
216-678-9015

134 CPM Custom
Computers
PO Box 2333
Anderson, IN 46011
317-643-0676

138 Custom Business
Systems, Inc.
1328 West Main St.
Richmond, VA 23220
804-353-8516

143 Cybertext Corp.
Box 860
Arcata, CA 95521
707-822-7079

148 Dasoft Design Systems,
Inc.
1840 Embarcadero
Oakland, CA 94606
415-533-1441

149 Data Access Corp.
8525 S.W. 129 Terrace
Miami, FL 33156
305-238-0012

151 Data Law Co.
6950 South Tucson Way,
#B
Englewood, CO 80112
303-773-8193

153 Data Technology
Industries
701-A Whitney St.
San Leandro, CA 94577
415-638-1206

156 Dataloc, Inc.
770 NE 40 Court
Ft. Lauderdale, FL
33334
305-563-3554

158 DataSmith, Inc.
P.O. Box 8036
Shawnee Mission, KS
66208
913-381-9118

162 DEA Software
P.O. Box 968
Fremont, CA 94536
415-471-9752

163 Decker, M.C.
Box 136
Nipomo, CA 93444
805-929-1346

164 Dedicated Systems
Corp.
2440 E. Commercial
Blvd., #4
Fort Lauderdale, FL
33308
305-491-1530
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CP/M Software Vendors continued . . .

165 Delphic Systems
443 N. New Ballas
St. Louis, MO 63141
314-567-9708

168 Designer Software
3400 Montrose Blvd.,
#718
Houston, TX 77006
713-520-8221

170 D.D.S,, Inc.
690A Ritchie Hwy.
Severna Park, MD
21146
301-544-1800

177 Digital Marketing
2363 Blvd., Circle, #38
Walnut Creek, CA
94595
415-938-2880

179 Digital Servo Systems
P.O. Box 1248
San Luis Obispo, CA
93406
805-544-3706

182 Dimis Microsystems,
Inc.
648 S. River Drive
Tempe, AZ 85281
800-528-7385

183 Disco-Tech
P.O. Box 1659
Santa Rosa, CA 95402
707-523-1600

184 DJR Associates, Inc.
303 S. Broadway
Tarrytown, NY 10591
914-631-6766

191 Dynacomp, Inc.
1427 Monroe Ave.
Rochester, NY 14618
716-442-8960

192 Dynamic
Microprocessor Assoc.
545 Fifth Ave., #1103
New York, NY 10017
212-687-7115

195 Easi Software
114 Main St.
Hightstown, NJ 08520
201-367-5735

196 Ecosoft
Box 68602
Indianapolis, IN 46268
317-255-6476

199 Elektrokonsult, Inc.
Konnerudgt. 3
N-3000 Drammen,
Norway
03-831-500

200 Elite Software
Development
P.O. Drawer 1194
Bryan, TX 77806
409-696-3328

201 Elliam Associates
24000 Bessemer St.
Woodland Hills, CA
91367
213-348-4278

202 Ellis Computing
3917 Noriega St.
San Francisco, CA
94122
415-753-0183

204 EMS, Inc.
5496 Haussner Dr.
Concord, CA 94522
415-672-0455

205 ESG Computer Systems
2231 Perimeter Park,
11
Atlanta, GA 30341
404-457-8790

206 Estimation, Inc.
805-L Barkwood Court
Linthicum Heights, MD
21090
800-638-3230

214 Exxec, Inc.
211 Sutter St., # 300
San Francisco, CA
94108
415-392-3223

215 F & G Software
3333 E. Redlands
Fresno, CA 93726
209-226-1918

217 FICOMP, Inc.
3017 Talking Rock
Drive
Fairfax, VA 22031
703-280-1394

218 Financial Planning
Consultants, Inc.
2507 North Verity, Box
429
Middletown, OH 45042
800-543-9252

219 Henson Systems, Inc.
4127 S. Olathe Way
Aurora, CO 80013
303-740-9335

220 Finar Systems, Ltd.
6101 SW Freeway,
#408
Houston, TX 77507
713-664-1172

227 Focused Feeding, Inc.
9124 Switzer
Shawnee Mission, KS
66214
913-888-0544

228 Foehn Consulting
Box 5123
Klamath Falls, OR
97601
503-884-3023

233 Friends Software, Inc.
Box 527
Berkeley, CA 94701
415-540-7282

234 Frontier Software
756 Bowling Green
Cortland, NY 13045
607-756-8247

236 FYI, Inc.
4202 Spicewood Springs
Rd.
Austin, TX 78759
512-346-0133

237 G.W. Computers
4355 Bedford Court
Mansions
London, ENGLAND
wWClUIC
01-036-8210

239 Galaxy Distributing
1941 1-85 South
Charlotte, NC 28208
704-394-0319

243 Golway Computer
Enterprises
35-36 190 St.
Flushing, NY 11350
212-359-1621

244 Graphic
Communications, Inc.
200 Fifth Ave.
Waltham, MA 02254
617-890-8778

245 Hawkeye Grafix
23914 Mobile St.
Canoga Park, CA 91307
213-348-7909

247 Hayes Microcomputer
Products, Inc.
5923 Peachtree
Industrial Blvd.
Norcross, GA 30092
404-449-8791

249 Helmsman Systems, Inc.
1030 S. Winchester
Blvd., #205
San Jose, CA 95128
408-246-8300

251 Holliday Software
4807 Arlene St.
San Diego, CA 92117
619-292-7766

252 Honor System Software
2562 East Glade
Mesa, AZ 85204
602-892-2434

253 Hula Software
P.O.Box A
Haiku, Maui, H} 96701
808-877-3496

254 Humansoft
661 Massachusetts Ave.
Arlington, MA 02174
617-641-1880

256 LE. Systems
112 Main St., Box 359
Newmarket, NH 03857
603-659-5891

263 Information Planning
Corp.
409 One Lincoln Centre
5400 LBJ Freeway
Dallas, TX 72540
214-661-3293

264 Information Reduction”
Research
1538 Main St.
Concord, MA 01742
617-369-5719
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The Well-Tempered

Development Tools That Work

Avocet cross-assemblers are fast, reliable
and user-proven in over 3 years of actual
use. Ask NASA, IBM, XEROX orthe 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.

514" disk formats available at no extra
cost include Osborne, Xerox, H-P, IBM
PC, Kaypro, North Star, Zenith,
Televideo, Otrona, DEC.

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 CompuView. 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 ....................
CP/M-86 or MDOS version .... ... $195
{when ordered with any Avocet product)

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.

PROM types supported: 2508, 2758,
2516, 2716, 2532, 2732, 2732A,
27C32, MCMBT766, 2564, 2764, 27C64,
27128, 8748, 8741, 8749, 8742, 8751,
8755, plus Seeq and Xicor EEPROMS.

«NEW P

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

‘L_oua__.—,-a.-N“fj") put us in a league with Bach? You decide.
Cross-Assembler
*CP/M-86
Crosg‘:s)::rtnbler Micrg;:gizssor C\l;e/r!sviioio IBM p\(]:, MSDOS**
ersions e
* XASMZ80 Z-80
* XASMB85 8085
XASMO05 6805
XASM09 6809
XASM18 1802 $250.00
XASM48 8048/8041 each
XASM51 8051 $200.00
XASM65 6502 each
XASM68 6800/01
XASMZ8 Z8
XASMF8 F8/3870 $300.00
XASM400 COP400 each
XASM75 NEC 7500 $500.00
Coming soon: XASM68K...68000
(Upgrade kits will be available for new Call Us

PROM types as they are introduced.)

Programmer . ...............
Options include:

e Software Driver Package --

e enhanced features, no installation
e required.

* CP/M-80Version........... $ 75
* IBMPC Version........... $ 95
RS 232 Cable iz v on v s v 003 4 $ 30

8748 family socket adaptor ... $ 98
8751 family socket adaptor . . .
® 8755 family socket adaptor . . .

¢ (37228 Programmer by GTek -- baud

e to 2400 ... superfast, adaptive program-
e ming algorithms ... programs 2764 in one
¢ minute.

O Prograimimiet™ s o ms se o pww

® Ask us about Gangand PAL programmers.

* HEXTRAN Universal HEX File Con-
¢ verter -- Converts to and from Intel,
® Motorola, MOS Technology, Mostek,
* RCA, Fairchild, Tektronix, Texas
® [nstruments and Binary formats.

® Converter, each version. . ... .. $250

CIRCLE 201 ON READER SERVICE CARD

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.

CALL TOLL FREE 1-800-448-8500
(In the U.S. except Alaska and Hawaii)

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  **Trademark of Microsoft

( N

AVOCET
SYSTEMS INC.

DEPT. 1283M

804 SOUTH STATE STREET
DOVER, DELAWARE 19901

( 302-734-0151 TELEX 467210
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CP/M Software Vendors continued . . .

265 Information People, The
443 Hudson Ave.
Newark, OH 43055
614-349-8644

267 Information Resources
Box W
Manhasset, NY 11030
516-365-7629

268 Inner Access Corp.
P.O. Box 888
Belmont, CA 94002
415-591-8295

269 InnoSys, Inc.
2150 Shattuck Ave.
Berkeley, CA 94704
415-843-8122

274 Int’] Software
Enterprises, Inc.
85 West Algonquin Rd.,
#400
Arlington Heights, IL
60005
800-323-3629

277 International Software
Alliance
1835 Mission Ridge
Santa Barbara, CA
93103
805-966-3077

279 International Micro
Systems
6445 Metcalf Ave.
Shawnee Mission, KS
66202
913-677-1137

282 InteSoft/Schuchardt
Software Systems
515 Northgate Dr.
San Rafael, CA 94903
415-492-9330

286 Ithaca Intersystems, Inc.
200 E. Buffalo
Ithaca, NY 14850
607-273-2500

292 John C Dean, CPA
2325 19 St.
Boulder, CO 80602
303-444-2726

293 John D. Owens
Associates
12 Schubert St.
Staten Island, NY 10305
212-448-6283

296 JRT Systems
45 Camino Alto
Mill Valley, CA 94122
415-388-9670

297 Jupiter Island Corp.
1900 Powell St., #1135
Emeryville, CA 94608
415-655-0840

298 Kadak Products, Ltd.
206-1847 West
Broadway
Vancouver B.C.
CANADA V6] 1Y5
604-734-2796

302 Key Systems, Inc.
P.O. Box 1319
Marathon, FL 33050
305-743-5890

304 King Software
P.O. Box 208
Red Bank, NJ 07701
201-530-7245

305 KLH, Inc.
18101 Carolyn Circle
Villa Park, CA 92667
714-997-4365

308 Kokusai Data Machine
Systems, Inc.
276 Nozaki, Mitaka
Tokyo, JAPAN 181
0422-32-4111

309 Laboratory Computer
Systems, Inc.
139 Main St.
Cambridge, MA 02142
617-547-4738

310 Laboratory
Microsystems
4147 Beethoven St.
Los Angeles, CA 90066
213-306-7412

311 Lamda Systems, Inc.
Box 113
Waterville, KS 66548
913-785-2606

312 Lexisoft
P.O. Box 1378
Davis, CA 95617
916-758-3630

317 MAG Software, Inc.
21504 Sherman Way,
305
Canoga Park, CA 91303
213-883-3267

320 Management
Techniques, Inc.
2001 Beacon St.
Boston, MA 02146
617-232-8377

321 Management Systems,
Inc.
343 W. Drake, #110
Ft. Collins, CO 80523
303-223-1530

322 Manx Software Systems
Box 55
Shrewsbury, NJ 07701
201-780-4004

324 Mark Zeiger
198-018 67 Ave.
Flushing, NY 11365
212-454-6985

326 MasterComputing, Inc.
11 Regency Hills Dr.
Greenville, SC 29615
803-244-8174

329 Maurizi Associates
1344 Fitch Way
Sacramento, CA 95825
916-486-2993

330 MaxTec, Inc.
2908 Oregon Court
Torrance, CA 90503
213-320-6604

331 McClintock Corp.
9655 South Dixie
Highway, # 305
Miami, FL 33143
305-666-1300

333 McDuffie Software
P.O. Box 207, Main St.
Crowville, LA 71230
318-722-3232

335 Mendocino Software
Box 1564'
Willets, CA 95490
707-459-9130

337 Merritt Software
P.O. Box 1504
Fayetteville, AR 72702
501-442-0914

339 Metasoft Corp.
711 E. Cottonwood
Lane, #E
Casa Grande, AZ 85222
602-836-0268

344 Micro Business Systems,
Inc.
7725 Broadway, #B
Merrillville, IN 46410
219-769-3445

347 Micro Computer
Investors Assn.
902 Anderson Drive
Fredericksburg, VA
22405
703-371-5474

348 Micro Computer
Consultants
Box T
Davis, CA 95617
916-756-8104

349 Micro Concepts
222 22nd St.
Huntington Beach, CA
92648
714-738-0746

352 Micro Data Base
Systems, Inc.
Box 248
Lafayette, IN 47902
317-448-1616

353 Micro Data Business
Forms & Systems
5707 Lacey Blvd., # 104
Olympia, WA 98503
206-459-3300

357 Micro Information
Systems
Route 309 at Richardson
Plaza
Montgomeryville, PA
18936
215-855-2700

359 Micro Manufacturing
Systems
187 Shagbark Dr.
Columbus, OH 43221
614-895-0738

360 Micro Mode, Inc.
322 Greycliff Dr.
San Antonio, TX 78233
512-341-2205
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PROGRAMMER’S GUIDE TO

CP/M

Edited by Sol Libes

Here‘s an important collection of CP/M in-
sights that you’ll never find in any CP/M
manual. CP/M is the most popular microcom-
puter DOS in use today, and this widespread
use has generated many innovative tech-
niques and enhancements of CP/M. Program-
mer’s Guide to CP/M tells you what these
enhancements are and how
to put them to use, how to
get around apparent limita-

January 1980 and February 1982. Except for
this collection, these articles are now unavail-
able! Programmer’s Guide to CP/M gives you
an in-depth look at CP/M from the viewpoint of
the programmer—the individual who creates
the software that interfaces directly with
CP/M, or who is installing CP/M on systems for
which configurations do not

already exist.
Contents include “An

tions of a CP/M system and
why CP/M is far more versa-
tile than you might have ima-
gined. Every article in
Programmer’s Guide to
CP/M originally appeared in
MICROSYSTEMS between

Also available at your
local bookstore or
computer store.

R = ., L aoF

PROGRAMMER’S GUIDE TO

An in-depth look at the most widely used
microcomputer DOS in the world.

Sol Libes
frpniar

systems Magazine

Edited by
Editor, Microsysh

| Introduction to CP/M,"
“The CP/M Connection,”
“CP/M Software Reviews,’
“CP/M Utilities & Enhance-
ment,” “CP/M 86" and “CP/M
Software Directories.”
$12.95.

For faster service,
PHONE TOLLVFREE
800-631-8112

(In NJ only:
201-540-0445)

CP/Mis a registered trademark of Digital Research, Inc.
O R FOTRER [DINEY TR [ER Aea 1

Dept. NJ7F

Please send me ________ Programmer’s Guide to
CP/M at $12.95* plus $2.00 postage and handling
each. Outside USA add $3.00 per order. #14C
[[] PAYMENT ENCLOSED $ ___. *Residents
of CA, NJ and NY State add applicable sales
tax.
[[]CHARGE MY:
(Charge and phone orders $10 minimum.)
[C] American Express
[ ] MasterCard []Visa

[] Send me a FREE Creative Computing Catalog.

MICROSYSTEMS PRESS

. 39 East Hanover Avenue - Morris Plains, NJ 07950

Card Exp.
No. Date

Signature

Mr./Mrs. /Ms.

(please p?im full name)
Print Name

Address Apt.
City
State

_Zip

|
h__—____—_—



CP/M Software Vendors continued . . .

365 Micro-Ap, Inc.
7033 Village Pkwy.
#1206
Dublin, CA 94566
415-828-6697

367 Micro-Integration, Inc.
63 Maple St.
Friendsville, MD 21531
301-746-5888

369 MicroArt Corp.
200 Market Building,
#961
Portland, OR 97201
503-228-1148

370 Microbase Systems
Box 1380
Murphys, CA 95247
209-728-1119

371 MicroCALL Services
P.O. Box 650 -
Laurel, MD 20707
301-776-5253

374 Microcomputer
Consultants
P.O. Box 1377
Davis, CA 95614
800-824-5952

379 MicroMethods
Box G
Warrenton, OR 97146
503-861-1765

380 Micronetics, Inc.
1926 Hollywood Blvd.
Hollywood, FL 33020
305-925-2333

383 MicroSoft Corp.
10700 Northup Way
Bellevue, WA 98004
206-828-8080

385 Microstuf, Inc.
1845 The Exchange,
140
Atlanta, GA 30339
404-952-0267

386 Microsystems
7201-87 SE
Mercer Island, WA
98040
206-232-1513

387 Microsystems
Engineering, Inc.
Box 616
Winona, MN 55987
507-452-5805

388 MicroTax
6203 Variel Ave., #£A
Woodland Hills, CA
91367
213-704-7800

390 Microtrol, Inc.
13601 SW 110 Terr.
Miami, FL 33186
305-385-9405

391 MicroType
6531 Crown Blvd., #£3A
San Jose, CA 95120
408-997-5026

394 Midwest Computer
Center Co.
Box 186
Johnston, TA 50131
515-276-3387

395 Midwest Micro-Tek,
Inc.
5930 Brooklyn Blvd.
Brooklyn Center, MN
55429
612-560-6530

397 Miken Optical Co.
53 Abbett Ave.
Morristown, NJ 07960
201-267-1210

398 Mindex Infosystems
P.O. Box 5241
Eugene, OR 97405
503-485-5827

403 Mountain States
Software Specialists
3602 W Thomas #7
Phoenix, AZ 85019
602-233-9118

404 Mountain View Press
Box 4656
Mountain View, CA
94040
415-961-4103

405 MUSYS Corp.
1752 Langlev
Irvine, CA 92714
714-662-7387

408 New Generation
Systems
2153 Golf Course Drive
Reston, VA 22091
703-476-9143

413 North American MICA,
Inc.
11772 Sorrento Valley
Rd., #240
San Diego, CA 92121
619-481-6998

414 Northouse Industries,
Inc.
7110 W. Fond du Lac
Ave.
Milwaukee, WI 53218
414-438-0610

415 Northwest Analytical,
Inc.
1532 SW Morrison St.
Portland, OR 97205
503-224-7727

435 Designer Software, Inc.

3400 Montrose Blvd.,
#718

Houston, TX 77006
713-520-8221

437 Pathway Design, Inc.
177 Worchester St.
Wellesley, MA 02181
617-237-7722

438 PCD Systems, Inc.
Box 143
Penn Yan, NY 14527
315-536-7428

440 Pearlsoft
25495 SW Pkwy.
Wilsonville, OR 97070
503-682-3636

441 Pegasus-Basis Software,
Inc.
670 International Pkwy.,
#100
Richardson, TX 75081
214-699-8980

444 Phone 1
461 N. Mulford Rd.
Rockford, IL 61107
815-397-8110

445 Pickles & Trout
Box 1206
Goleta, CA 93116
805-685-4641

447 Pleiades Computer
Center
4910 14 St. W, #102
Bradenton, FL 33507
813-758-4664

451 Pro-Spectrum
P.O. Box 74
Spring Valley, OH 45370
513-885-4589

453 Professional Systems
Corp.
3858 Carson St., #220
Torrance, CA 90503
213-316-5345

455 Proforms Software
2706 Harbor Blvd.,
#200
Costa Mesta, CA 92626
714-641-3846

458 Promedics Data Corp.

1032 Ellwell Court,
4240

Palo Alto, CA 94303
415-961-2401

459 PromptDoc
833 West Colorado Ave.,
#113
Colorado Springs, CO
80905
303-471-9875

460 ProPlan
2507 North Verim
Parkway
Middletown, OH 45047
513-424-1656

461 Prospero Software
37 Gwendolen Ave.
London, SW 15
ENGLAND
01-785-6848

462 Protools
24225 Summerhill Ave.
Los Altos, CA 94022
415-948-8007

464 PRS
257 Central Park West
New York, NY 10024
212-787-1526

467 Quality Software
6660 Reseda Blvd.,
#105
Reseda, CA 91335
213-344-6599

92 Microsystems December 1983




EE/EPROM PROGRAMMERS & UV ERASERS

AFFORDABLE » RELIABLE » AVAILABLE

UV ERASERS
QUV-T8/1

$49.95

*HOBBY
QUV-T8/2N

$68.95

*INDUSTRIAL
Quv-Te/2T

$97.50
“WITH TIMER
& SAFETY SWITCH

GANGPRO-8™

$1,295.00

(GANG
PROGRAMMER)

D

_ - A s g
RS-232 serial, STAND ALONE, INTELLIGENT

'EASY DUPLICATION “USER FRIENDLY *128K BUFFER

SUPPORTS: MOST 8K, 16K, 32K, 64K, 128K, 256K EPROMS
PROMPRO-8: KEY PAD OPTION, EPROM SIMULATION MODE
Microcomputer Chips: 8748 (H), 8749H, 8750, 8751, 8741, 8742, 8755A
SOFTWARE DRIVERS: MDS ISIS, TEKTRONICS 8002, IBM PC, ATARI,

APPLE II, CPM, FLEX, TRS-80
DIRECT HOOK UP TO ANY DUMB TERMINAL OR COMPUTER.

DISTRIBUTOR INQUIRY WELCOME.

LOGICAL DEVICES INC.
1321E N.W. 65 Place, Ft. Lauderdale, FL 33309
Phone Orders (305).974-0967 TWX 510-955-9496

(Do you own or use two or more computers with incom-\
patible disk formats? Then you need our universal

This easy-to-use file transfer program enables you to transfer
any type of files — including .COM-, .CMD- and .EXE-types of
files — from one computer to another by means of a serial link —
even if they use different operating systems! A special protocol
with checksums and automatic retransmission ensures error-free
file transfers.

Available for CP/M, CP/M-86 and MS-DOS (PC-DOS).

Prices: For CP/M : § 59.95
For CP/M-86 or PC-DOS (MS-DOS) :§ 79.95
For any two o/s’s : § 99,95

We also offer the following easy-to-use and well-documented
utilities:

* XSUB for CP/M-86

* DISK UTILITY PACKAGE for CP/M (2.2)
Includes disk dump and patch, disk test, dupli-
cation and various file recovery utilities.

«The file recovery aid alone makes it worth the
price». «-- very well -designed and friendly
human interfaces» (Microsystems).

TERMINAL for CP/M, CP/M-86 and PC-DOS
(MS-DOS) : $124.95
converts your microcomputer into a powerful termi-

nal. Includes ASCII file upload and download facilities.

Disk Formats available: 8" ss/sd, IBM-PC/XT, DEC Rainbow 100,
Osborne, Zenith hard and soft sector, Superbrain (JR),

DEC-VT 180 (DD), Tl Professional (DD), Kaypro I, Access ss/dd,
NEC PC-8001 A, XEROX 820 (SD), Xerox 820-Il (DD), TRS-80,
Mod | (Omikron (CP/M), TRS-80, Mod 3 (MM/CPM),

Morrow Micro Decision.

Include $ 8 per order for handling and shipping. Specify
computer, disk format and o/s.

VISA accepted.

©$ 39.95
: $124.95

*

clektrokonsult o

P.0.BOX 846, N-3001 DRAMMEN, NORWAY

Tel: #(47) 3 83 15 00

N

CIRCLE 191 ON READER SERVICE CARD

CIRCLE 120 ON READER SERVICE CARD

Ad Changed 10/31/83

PROG RAM M ERS' COMPARE Products. Get Answers.

We research and specialize only in software for programmers of micros. 1 a product is unknown to you and we recommend it, then we take the risk.

PHILOSOPHY We carry every programmer’s product for CPM80, MSDOS and CPM86 plus every key product for APPLE, Commodore 64, ATARI and TRSDOS.

LIST
PRICE

OUR
PRICE

LIST
ENVIRONMENT  PRICE

CPM86 $400
CPMB0 350
MS PASCAL 86 - MSDOS 350
ALCOR PASCAL full w/ 8080 250
right extensions to learn
SBB PASCAL great, fast PCDOS 350
PASCAL 64 - nearly full COM 64 99
UCSD PASCAL Compiler ycSD-PC 375

LANGUAGE LIBRARIES

C_to_dBASE - interface ~ 8086/86
C TOOLS - Graph, Sir,.. PCDOS
FLOAT87 - Lattice, PL1 PCDOS
GRAPH:GSX-80 CPMB0
HALO PCDOS
GRAPHLIB
ISAM: Access Manager-86
PHACT - with C
FABS

PASCAL TOOLS

“C"” LANGUAGE PASCAL

PASCAL MT+86
without SPP

APPLE:AZTEC C-Full, ASM  $199 $179
8080:BDS C-Fast, popular
8080:AZTEC C-Full

Z80: ECOSOFT-Fast, Full
Meg
8086

150
199
350
399

500
500
350
109

125
179
315

call
395

8086:C86- optimizer,
Lattice - Full

MicroSoft (Lattice) MSDOS
Digital Research - Megabyte 8086
Desmet by CWare-Fast 8086

MBASIC-80 - MicroSoft
BASCOM-86 - MicroSoft 8086
CB-86 - DRI CPM86/PC
PBASIC - DRI 8086 150
Business BASIC-MicroS MSDOS 600

EDITORS Programming

BELLESOFT - PASCAL  MSDOS $295 SCREEN: Display Mer-86
C Screen Editor source 8080/86 NA PANEL-86 - many PCDOS
E&Iﬁ —— PCDOS FORTRAN
-Manuals 8080/86 e
MINCE CPM, MSDOS SSroRTANAE e
PMATE - powerful CPM FORTRAN-80 - '66 decent ~ CPM&0
IBM PC  NA

ENVIRONMENT

8080 $375
395

LIST
PRICE

8 LOOKING FOR

$75 Full and decent “C” compiler for
Commodore 64 and/or for Atari,

1
159 PROLOG for MSDOS.

i OTHER PRODUCTS
ADA - Janus CPM-80  $300 $259
$49 ADA - Janus with tools
PLDOS 500 449

OUR
PRICE

$295
259
280
call

315
89

call

ASSEMBLER

MAC/65 - macros, fast  ATARI $80
MACRO-80 - CPMBO 200
ORCA/M - Reloc., Macro APPLE 99
RMAC. etc. (Prog. Util) CPM80 200

8086 200

OPERATING SYSTEMS

Come Enui %
Y mulator” LISP - X
MicroShell upgrade CPM 125 LISP - 10 LIsP - ful,
“MSDOS Emulator”
“Multitasking PCDOS”

g inx - real time UNIX

3 Carousel

175

95 PCDOS
179 MAGIC/L - Intriguing
295

ik CPM80
MODULA 1I - 8086 495
MODULA 1I - PCode

APPLE 495

ngg PL/1-86 - DRI CPM-86 750

PI1/1-80 - DRI 8080 500

65 ASCOM 80 CPMBO  $175
139 CACHE/Q Virtual Mem.

CPM8O/PC 225

COMMX-PAC - 8086 200
$600 “Read CPM86” MSDOS

call NA

CPMB0 $249
MicroTools cPM80 150
NORTON for 1.1 or 2.0 PCDOS 80
NORTON Book with Disk PCDOS 80
Power CPMBO/PC 169
Programmer’s Toolkit 8080/86 NA

CIS COBOL - no royalty CPMB80/86 $800
Level 1| COBOL - High 8086 1600

MS COBOL-86 MSDOS 750 595 ,,
0 RM/COBOL-80 CPMBO 750 535 "Read MSDOS

1200 RM/COBOL-86 8086 950 575 CPMB6E  NA

’ 8086 INTEL FORTRAN-86
VEDIT - full, liked  cPM, PCDOS
8086

* Programmer's Referral List * Bulletin Board
* Compare Products * Dealers Inquire
by HEIF find a Publisher * Newletter

* Evaluation Literature

VISA

Call for a catalog, literature, comparisons, prices. Shipping $2.50
per item purchased. All FORMATS available.

THE PROGRAMMER'S SHOP ™

908M Providence Highway, Dedham, MA 02026,
617-461-0120, Mass: 800-442-8070

800-421-8006  MASTER CARD

| RECENT DISCOVERIES
HIGHLIGHTED

SBB PASCAL for PCDOS supports IBM and MS
PASCAL with no changes. Consistently
benchmarked faster. Includes runtime source
fo give you control. Guaranteed. $315.

CIRCLE 72 ON READER SERVICE CARD



CP/M Software Vendors continued . . .

468 Quelo
843 NW 54th St.
Seattle, WA 98107
206-784-8018

470 Quick Tex Ltd.
319 Clawson St.
Staten Island, NY 10306
212-351-6143

474 RBB Software Products
P.O. Box 2111
Yorba Linda, CA 92686
714-637-5965

475 RD Software
1290 Monument St.
Pacific Palisades, CA
90272
213-454-8270

476 Realty Software Co.
1926 Pacific Coast
Highway, #229
Redondo Beach, CA
90277
213-372-9419

478 Redding Group, Inc.
609 Main St.
Ridgefield, CT 06877
203-431-4661

481 Resource Software
International
330 New Brunswick
Ave.
Fords, NJ 08863
201-738-8500

482 Revasco
6032 Chariton Ave.
Los Angeles, CA 90056
213-649-3575

483 Rocky Mountain
Software Syst.
1280C Newell Ave.,
#147D
Walnut Creek, CA
94598
415-680-8378

486 Roundhill Computer
: Systems, Ltd.

Box 14, Marlborough
Wiltshire, ENGLAND
SN8 ILG
+44-672-54675

487 RR Software
P.O. Box 1512
Madison, WI 53701
608-244-6436

488 Ryan-McFarland Corp.
609 Deep Valley Dr.
Rolling Hills Estates,
CA 90274
213-541-4828

489 S.A.I.L. Software
86 W University Ave.,
#14
Mesa, AZ 85201
602-962-1876

490 Santa Cruz Software
Services
1711 Quail Hollow Rd.
Ben Lomond, CA 95005
408-438-2360

491 School Management
Systems
2226 Main St.
Sweet Home, OR 97386
503-367-4747

494 Seattle Computer
Products, Inc.
1114 Industry Dr.
Seattle, WA 98188
206-575-1830

495 Select Information Syst.,
Inc.
919 Sir Francis Drake
Blvd.
Kentfield, CA 94904
415-459-4003

497 Shapiro, Joel
491 Kenilworth Ct.
Des Plaines, IL 60016
206-575-1830

499 Sibley & Associates
P.O. Box 79186
Houston, TX 77279
713-957-2820

505 Smith & Shirey
Associates
7115 Burnet Rd., #124
Austin, TX 78757
512-453-1062

507 Soft Warehouse
Box 11174
Honolulu, HI 96828
808-734-5801

508 Softcraft
8726 S. Sepulveda Blvd.,
#1641
Los Angeles, CA 90045
213-821-8476

510 Softronics
36 Homestead Lane
Roosevelt, NJ 08555
609-448-2605

520 Software Store
706 Chippewa Square
Marquette, MI 49855
906-228-7622

521 Software Toolworks
15233 Ventura Blvd.,
#1118
Sherman Oaks, CA
91403
213-986-4885

524 Solution Systems
135 Main St., #3M
Maynard, MA 01754
617-897-5081

526 Source One Systems,
Inc.
3150 Mercer Loc 672
Kansas City, MO 64111
816-531-5455

527 Southdata, Ltd.
166 Portobello Rd.
London 11. 3EB
ENGLAND
01-727-9927

528 Southern Computer
Systems, Inc.
2304 12 Ave. N.
Birmingham, AL 35126
205-933-1659

531 Southwest Information
Systems
2020 E. Speedway
Tucson, AZ 85719
602-327-6895

533 SRX Systems
2812 Westberry Dr.
San Jose, CA 95132
408-926-9411

534 St. Benedict's Farm
Box 366
Waelder, TX 78959
512-540-4814

536 Star Software Systems
20600 Gramercy Place,
#103
Torrance, CA 90501
213-538-2511

537 Starr Computer
Systems, Inc.
6126 Melissa Lane
Maha, NB 68152
402-571-1722

538 Starside Engineering
Box 18309
Rochester, NY 14618
716-461-1027

540 Steel Wool Computer
Systems
21805 SE4
Redwood, WA 98052
206-392-6933

541 Stok Software, Inc.
17 W. 17th St.
New York, NY 10011
212-243-1444

542 Structured Systems
Group
5204 Claremont Ave.
Qakland, CA 94618
415-547-1567

543 Stuart Software
25381-G Alicia Pkwy,
316
Laguna Hills, CA 92653
714-855-4753

545 Success Management
Consultants
318 Surfview Dr.
Pacific Palisades, CA
90272
213-454-8030

548 SuperSoft, Inc.
P.O. Box 1628
Champaign, IL 61820
217-359-2112

551 Syracuse Data Base
P.O. Box 13
Fayetteville, NY 13066
315-637-3125

552 Syscon Corp.
3990 Sherman St.
San Diego, CA 92110
619-222-6381
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CP/M Software Vendors continued . . .

553 System Solutions, Inc.
P.O. Box 35
Knob Noster, MO 65336
816-625-7863

554 System Vision Corp.
199 California Dr.,
#207
Millbrae, CA 94030
415-697-3861

555 System/Z, Inc.
P.O. Box 11
Richton Park, IL 60471
312-481-8085

562 T/Maker
2115 Landings Dr.
Mountain View, CA
94043
415-962-0195

563 Taranto & Associates,
Inc.
121 Paul Drive
San Rafael, CA 94903
415-472-2670

564 Tarbell Electronics
950 Dovlen Place, #B
Carson, CA 90746
213-538-4251

569 TCS Software, Inc.
3209 Fondren Rd.
Houston, TX 77063
713-977-7505

571 Tecmar, Inc.
6225 Cochran Rd.
Solon, OH 44139
216-349-0600

573 Telecon Systems
1155 Meridian Ave.,
#218
San Jose, CA 95125
408-275-1659

574 Tesseract Associates
Stinson Lake Road
Rumney, NH 03266
603-786-9561

575 Texas Bradford
Industries, Inc.
P.O. Box 279
Adkins, TX 78101
512-649-1550

579 Thinkers Soft, Inc.
P.O. Box 221
Garden City, NY 11530
516-294-8104

587 Triage Medical Systems,
Inc.
1780 Austin Highway
San Antonio, TX 78218
512-224-4802

589 Unified Software
Systems
P.O. Box 2644
New Carrollton, MD
20784
301-552-9590

590 Unique Information
Systems, Inc.
221 N. La Salle
Chicago, IL 60601
312-332-2820

595 Uveon Computer
Systems, Inc.
899 Logan St.
Denver, CO 80203
303-831-7000

598 Vertec
Box 116
Kings Beach, CA 95719
916-546-8222

600 Walters Ph.D., Richard
E.
University of California
Davis, CA 95616
916-752-2793

603 Western Wares
Box C
Norwood, CO 81423
303-327-4898

605 Whitesmiths, Ltd.
97 Lowell Rd.
Concord, MA 01742
617-396-8499

606 Williams Co., Mark
1430 W. Wrightwood
Ave,

Chicago, IL 60614
312-472-6659

607 Winchendon Group,
Inc.
3907 Lakota Rd.
Alexandria, VA 22310
703-960-2587

608 Winterhalter and
Associates
3853 Research Park Dr.
Ann Arbor, MI 48104
313-662-2002

609 Wizard of OsZ
9614-C Cozycroft Ave.
Chatsworth, CA 91311
213-709-6969

611 Woolf Software Systems
6754 Eaton Ave.
- Canoga Park, CA 91303
213-703-8112

615 WPL Associates, Inc.
1105 Spring St., #F2
Silver Spring, MD 20910
301-598-8588

624 Software Development
Corp.
270 Amity Rd., #128
Woodbridge, CT 06525
203-397-0500

625 W.W. Dockins
P.O. Box 1319
Marathon, FL 33050
305-743-7400

626 Economic Computer
Systems, Inc.
2170 N.E. 123 St.
North Miami, FL 33181
305-891-2041

627 Serv-All Data Systems,
Inc.
1540 N.W. 65 St.
Plantation, FL 33313
305-587-4734

629 Certified Software, Inc.
R.R. 2 Box 681
Highland Lakes, NJ
07422
201-625-8106

630 International Software
Enterprises, Inc. :
85 West Algonquin Rd.,
#400
Arlington Heights, IL
60005
800-323-3629

631 Data Technology
Industries
701 A Whitney St.
San Leandro, CA 94577
415-638-1206

632 F & F Software
3632 Evans Rd.
Atlanta, GA 30340
404-329-7114

633 Green Mountain Radio
Research
240 Staniford Rd.
Burlington, VT 05401
803-862-0997

634 SLR Systems
1622 N. Main St.
Butler, PA 16001
412-282-0864

636 American International
Communications Corp.
4745 Walnut
Boulder, CO 80301
303-444-6675

637 Borland International
4807 Scotts Valley Dr.
Scotts Valley, CA 95066
408-438-8400

638 Portola Software
444 Castro St., 820
Mountain View, CA
94041
415-965-7387

639 Executive Information
Systems Co.
13140 Coit Rd., #212
Dallas, TX 75240
214-680-0613

640 Computech Group, Inc.

Lee Blvd., Main Line
Industrial Park
Frazer, PA 19355
215-644-3344

641 Microbest
P.O. Box 1467
Springfield, VA 22151

642 Akasha Software
2414 Lexington Ave.
Monroe, LA 71201
318-325-6997

644 American Int’l
Communications Corp.
4745 Walnut
Boulder, CO 80301
303-444-6675

645 Financial Control
Systems, Co.
13140 Coit Rd., #212
Dallas, TX 75240
214-680-0499
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CP/M Software Vendors continued . . .

646 Data Modes
C/0O Rt 2, Box 469
Tuttle, OK 73089
405-392-4996

647 Comshare Target
Software
1935 CIiff Valley Way,
#200
Atlanta, GA 30329
404-634-9535

648 Criterion, Inc.
13140 Coit Rd., #318
Dallas, TX 75240
214-783-1818

649 Axon Development
Corp.
P.O. Box 8699
Saskatoon,
Saskatchewan S7TK 685
306-955-1991

650 Executive Information
Systems Co.
13140 Coit Rd., #212
Dallas, TX 75240
214-680-0613

651 Global Technologies,
Inc.
P.O. Box 44100,
Del65-C
Aurora, CO 80044
303-337-7758

652 BD Software
P.O. Box 9
Brighton, MA 02134
617-782-0836

653 Bridge Computer Co.
1 Bridge St.
Newton, MA 02158
617-244-8190

654 C Systems
P.O. Box 3253
Fullerton, CA 92634

655 Carousel MicroTools,
Inc.
609 Kearney St.
El Cerrito, CA 94530
415-528-1300

656 Computer Design Labs
3420 Columbus Ave.
Trenton, NJ 08629

657 Dedicated Micro
Systems, Inc.
P.O .Box 481
Chaunte, KS 66720

658 Empirical Research
Group
P.O. Box 1176
Milton, WA 98354
206-631-4855

659 Lark Software
7 Cedars Rd.
Caldwell, NJ 07006
201-226-7552

660 Loki Engineering, Inc.
55 Wheeler St.
Cambridge, MA 02166
617-576-0666

661 Northwest Microsystem
Design
P.O. Box 10853
Eugene, OR 97401
503-484-7129

662 Power’s Computers
12491 San Pablo
Richmond, CA 94805

663 Computer House
722 Vie St.
San Rafael, CA 95901
415-453-0865

664 Mycroft Labs
P.O. Box 6045
Tallahassee, FL. 32314
904-385-1141

665 Software Magic
11669 Valerio St., #213
North Hollywood, CA
91605
213-765-3957

666 Solution Technology,
Inc.
1499 Palmetto Park Rd.,
#218
Boca Raton, FL 33432
305-368-6228

667 Techne Software Corp.
3685 Mt. Diablo Blvd,,
#210
Lafayette, CA 94549

668 Teleprint, Inc.
P.O. Box 10B
Sylvania, GA 30467

669 EWDP Software, Inc.
P.O. Box 40283
Indianapolis, IN 46240
317-872-8799

670 Thoughtware
P.O. Box 41436
Tucson, AZ 85717
602-327-4305

671 AB Hutchinson
Engineering
1354 SW 12 Ave.
Pompano Beach, FL
33060
305-943-1530

672 Amaneusis, Inc.
R.D. #1 Box 263
Grindstone, PA 15442
412-785-2806

673 MicroMotion
12077 Wilshire Blvd.,
#3506
Los Angeles, CA 90025
213-821-4340

675 Meta Lab
6825 Countryline Rd. 1
Longmont, CO 80501
303-449-1711

676 Software Associates
38A W Oakland Ave.
Oakland, NJ 07421
201-337-2002

677 Softwafe Techniques
6531 Crown Blvd., #£3A
San Jose, CA 95120
408-997-5026

679 Redford Microcomputer
Services
9535 Woodbine
Redford, MI 48239
313-537-0109

680 Quadric Systems
P.O. Box 1547
Eugene, OR 97440

681 Applied Business
Concepts
P.O. Box 22664
Rochester, NY 14692
716-262-3999

682 Overbeek Enterprises
P.O. Box 726
Elgin, IL 60120
312-697-8420

683 Ultimate Computer
Systems, Inc.
313 Meadow Lane
Hastings, MI 49058
616-945-5334

684 Datentec Ch. P.
Kukulies
Heider-Hof-Weg 15
Aachen, 5100, West
Germany
02405-93850

685 Software Development
Group
10221 Slater, 103
Fountain Valley, CA
92708
714-956-7968

686 Fox & Geller, Inc.
604 Market St.
Elmwood Park, NJ
07407
201-794-8883

687 White Lable Software
P.O. Box 282
Holden, MA 01520

688 Riclin Computer
Products
4901 Seminary Rd.,
#1003 :
Alexandria, VA 22311
703-820-1103

689 Douthett Enterprises,
Inc.
200 W. Douglas, # 1000
Wichita, KS 67202
316-262-1040

690 Integrity Management
Services
582 St. Kilda Rd.
Melbourne
Victoria, Autralia
03-529-4500

691 R & L Micro Consulting
Services
6 Lipstan Ave.
Nepean, Ont.
K2E 5Z3
613-225-7909

692 Syntax Corp,
4500 W. 72 Terr.
Prairie Village, KS
66208
913-362-9667
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EASI structural Designs

Structural Design Programs:
Concrete — Beam, Column,
Slab (1 way & 2 way)
Steel — Beam, Column
$09w each or $400% Complete Set

AlSO

Structural Analysis Programs:
Finite Element Method —

Frames, (2D - 3D)
Trusses, Plates, Grids, Membranes,
Out of Core Solver, Thermal, etc.

$20000 — 550090
Critical Path Project
Management Programs:
Standard Version $200%
Corp. of Engineers Compatible s20000
Complete Set s300%

EASI software, Inc.
c/0 Henry Camin, Jr.
2891 Livonia Center Road
Lima, N.Y. 14485
or telephone (716) 346-2022
or (201) 367-5735

CIRCLE 219 ON READER SERVICE CARD

TECHTYPE

You need to write no-pycckw?
Or worse yet --

?n*13u G En espanol?

sin™e & (n2 - 1)
2” ?’L.' dnn+m

Your present word processing system isn't exactly a
polyglot and flunks algebra? What's the solution?

TECHTYPE™ is a text-formatting system designed espe-
cially for scientifie, engineering, mathematical, and
multi-lingual document preparation. TECHTYPE runs
gnder CP/M® and is adaptable to most hardware. By us-
ing your present editor and its three programs

® DISPLAY - Preview on CRT screen
® DRAFT - High-speed dot-matrix printout
® PRINT - High-quality daisywheel printout

P .(cos 8) = ?

you can spend more of your time solving equations in-
stead of typing them.

TECHTYPE's capabilities include:

® Multiple type fonts

® Multipass printing

® Unlimited sub/superscript levels

¢ Control of format, font, pitch, and emphasis.

Multipass printing allows the use of up to ten dif-

ferent fonts with only one printwheel change per
page per font, Price $300.

GREEN MOUNTAIN RADIO
RESEARCH COMPANY
240 Staniford Road
Burlington, Vermont 05401 U.S.A
802-862-0997

CIRCLE 40 ON READER SERVICE CARD

64K S100 STATIC RA
51999 1 '

NEW!

LOW POWER!
RAM OR EPROM!

BLANK PC BOARD
WITH DOCUMENTATION

335 FEATURES:
SUPPORT ICs + CAPS  * Uses new 2K x 8 (TMM 2016 or HM 6116) RAMs.
$17.50 Fully supports |IEEE 696 24 BIT Extended
: Ad't(:lv;uing. e
= 64K draws only approximately ’
FULL SOCKET SET * 200 NS RAMs are standard. (TOSHIBA makes
§14.50 TMM 2016s as fast as 100 NS. FOR YOUR HIGH

*

* %

*

NEW IEEE 696 S100 AND ENTIRE BOARD).
STANDARD 2716 EPROMs may be installed in any of top 48K.
any possible conllicts with your system monitor,
disk controller, etc.
ASSEMBLED AND
TESTED ADD $50 + BOARD may be partially populated as 56K.
256K S-100 SOLID STATE DISK SIMULATOR!
WHEN COMPARED TO A MECHANICAL FLOPPY DISK DRIVE.
FEATURES:
* Uses new Intel 8203-1 LS| Memory
Controller.

SPEED APPLICATIONS.)
FULLY SUPPORTS THE + SUPPORTS PHANTOM (BOTH LOWER 32K
Any of the top 8K (E000 H AND ABOVE) may
(AS PROPOSED) be disabled to provide windows to eliminate
FOR 56K KIT $185
Perfect for small systems since BOTH RAM and
EPROM may co-exist on the same board.
WE CALL THIS BOARD THE “LIGHT-SPEED-100" BECAUSE IT OFFERS
AN ASTOUNDING INCREASE IN YOUR COMPUTER'S PERFORMANCE
* 256K on board, using + 5V 64K
DRAMS.
Requires only 4 Dip Swilch
Selectable 1/0 Ports.

Runs on 8080 or ZBO S100 machines.
Up to 8 LS-100 boards can be run
together for 2 Meg. of On Line Solid
State Disk Storage.

Provisions for Battery back-up.
Software to mate the LS-100 to your
CP/M* 2.2 DOS is supplied.

The LS-100 provides an increase in

* *

*

*

*

speed of up to 7 to 10 times on Disk
Intensive Software.

Compare our price! You could pay
up 10 3 times as muca for similar

‘ 900

(FULL 256K KIT)

*

BLANK PCB
(WITH CP/M* 2.2
PATCHES AND INSTALL
PROGRAM ON DISKETTE) $

36995

#1.S-100

ALL SALES SUBJECT TO THE TERMS OF OUR 90 DAY LIMITED WARRANTY. FREE COPY UPON REQUEST.

THE NEW ZRT-80
CRT TERMINAL BOARD!

A LOW COST Z-80 BASED SINGLE BOARD THAT ONLY NEEDS AN
ASCII KEYBOARD, POWER SUPPLY, AND VIDEO MONITOR TO MAKE A
COMPLETE CRT TERMINAL. USE AS A COMPUTER CONSOLE, OR
WITH A MODEM FOR USE WITHANY OF THE PHONE-LINE COMPUTER
SERVICES. -

FEATURES: . s
* Uses a Z8B0A and 6845 CRT e

Controller for powerful video g

capabilities.

*

RS232 at 16 BAUD Rates from 75
to 19,200.

24 x 80 standard format (60 Hz).
Optional formalts from 24 x 80

(50 Hz) to 64 lines x 96 characters
(60 Hz).

Higher density formats require up to
3 additional 2K x 8 6116 RAMS.
Uses N.S. INS 8250 BAUD Rate
Gen. and USART combo IC.

3 Terminal Emulation Modes which
are Dip Switch selectable. These
include the LSI-ADM3A, the Heath
H-19, and the Beehive.

*

*

*

*

*

BLANK PCB WITH 2716

* Composite or Split Video. CHAR. ROM, 2732 MON. ROM
* Any polarily of video or sync.
% Inverse Video C:pabiliiry, < 55995
+ Small Size: 6.5 x 9 inches.
* Upper & lower case with descenders. SOURCE DISKETTE - ADD $10
* 7 x 9 Character Matrix. _ :
+ Requires Par. ASCII keyboard. SET OF 2 CRYSTALS - ADD $7.50
WITH 8 IN.
SOURCE DISK! $ 1 2 995 (COMPLETE KIT,
(CP/M COMPATIBLE) # ZRT-80 2K VIDEO RAM)

Digital Research Computers

P. 0. BOX 461565 « GARLAND, TEXAS 75046 « (214) 271-3538

TERMS: Add $3.00 postage. We pav balance. Orders under
$15 add 75¢ handling. No C.0.D. We accept Visa and Master-
Card. Texas Res. add 5% Tax. Foreign orders (except Canada)
add 20% P & H. Orders over $50 add 85¢ for insurance.
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CP/M Software Vendors continued . . .

Addendum

Use the following
addendum to locate

vendors not found in the
previous list.

8 Acquis Data, Inc.
17192 Gillette
Irvine, CA 92714
714-545-3732

22 Alan Pearman, Ltd.

Crescent

Chester, ENGLAND
CH3 5UR
44-244-46024

40 Ashton-Tate
10150 W. Jefferson
Culver City, CA 90230
213-930-1289

65 Business Master, Inc.
1207 Elm Ave., #M
Carlsbad, CA 92008
619-434-6165

79 Cherry Engineering
P.O. Box 216
Laurel, MD 20810
301-498-4236

116 Computer Shack
1635 S. Prairie
Pueblo, CO 81005
303-564-3545

147 Dantek Software, Inc.
4550 Schoolhouse Rd.
Batavia, OH 45103
513-752-1921

157 Datasmith
P.O. Box 8036
Shawnee Mission, KS
66208
913-381-9118

176 Digital Deli
80 W. El Camino Real
Mt. View, CA 94040
415-961-2670

187 Dunbar-Ridge Corp.
102 Sterling Court
Syosset, N.Y. 11791
516-921-1465

Maple House/Mortlake

198 Electric Abacus
19 Mayfield Rd., Regina
Saskatchewan,
CANADA
306-352-7184

207 ET Software Services
1072 Casitas Pass Rd.
Carpinteria, CA 93013
805-684-8259

213 Exercise Physiology
Instrument’l
1820-B Ednamary Way
Mountain View, CA
94040
415-965-9705

231 Fox and Geller
Associates
Box 1053
Teaneck, NJ 07666
201-882-0121

242 Godbout Electronics
3339 Arden Rd
Hayward, CA 94545

-415-562-0636

250 Heritage Software, Inc.
2130 8. Vermont Ave.
Los Angeles, CA 90007
213-737-7252

276 Interactive Microware,
Inc.
P.O. Box 771
State College, PA 16801
814-238-8294

303 Keystone Systems, Inc.
P. O. Box 767
Spokane, WA 99210
509-928-5367

307 Knowlogy
P.O. Box 283
Wilsonville, OR 97070
503-638-0295

338 Metanic Aps
Kongevejen 177
Virum, DENMARK
DK-2830
2-85-82-84

345 Micro Call Services
9655-M Homestead
Court
Laurel, MD 20810
301-776-5253

382 MicroPro International
Corp.
33 San Pablo Ave.
San Rafael, CA 94903
415-499-1200

401 Morrow Designs
600 McCormick St.
San Leandro, CA 94577
415-430-1970

418 Oasis Systems
2765 Reynard Way
San Diego, CA 92103
619-291-9389

424 Open Systems, Inc.
430 Oak Grove, #400
Minneapolis, MN 55403
612-870-3515

439 Peachtree Software
3445 Peachtree Rd. NE
Atlanta, GA 30326
404-239-3000

443 Phase One Systems, Inc.
7700 Edgewater Dr.,
#3830
Oakland, CA 94621
415-562-8085

471 Quick-N-Easi
Productions
136 Granite Hill Court
Langhorne, PA 19047
215-968-0689

472 R & L Micro Consulting
Services
6 Lipstan Ave.
Nepean, Ontario
K2E CANADA
613-225-7904

509 Softech Microsystems
16885 W. Bernardo Dr.
San Diego, CA 92127
619-451-1230

525 Sorcim
27310 Lundy Ave.
San Jose, CA 95131
408-942-1727

529 Southern Computer
Systems
2304 12th Ave. N.
Birmingham, AL 35234
205-933-1659

548 SuperSoft, Inc.
P.O. Box 1628
Champaign, IL 61820
217-359-2112

577 The Logical Choice
60 East 42nd St., #411
New York, NY 10165
212-761-2315

582 Timin Engineering
3050 Rue de Orleans,
#307
San Diego, CA 92110
619-464-2925

583 Tiny C Associates
P.O. Box 269
Holmdel, NJ 07733
201-671-2296

588 Ultimate Computer
Systems
313 Meadow Lane
Hastings, MI 49058
616-945-5334

646 Data Modes
C/0O Rt 2, Box 469
Tuttle, OK 73089
405-392-4996

602 Westerly Business
Systems
137 Main St.
Westerly, RI 02891
401-596-1811

614 Workman & Associates
112 Marion Ave., #202
Pasadena, CA 91106
213-796-4401

628 Artificial Intelligence,
Inc.
P.O. Box 81045
Seattle, WA 98101
206-271-8633

645 Financial Control
Systems, Co.
13140 Coit Rd., #212
Dallas, TX 72240
214-680-0499
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C/PM Software Vendors continued . . .

Microsystems

CP/M
SOFTWARE
DIRECTORY

INSTRUCTIONS:

This Product Directory will help
you locate manufacturers and
suppliers of CP/M products. If
you would like further informa-
tion, please fill in the coupon
completely and circle the number
corresponding to the company(s)
from whom you would like more
information.

| MICROSYSTEMS

P.O. Box 8580, Philadelphia, PA 19101

1

80
112
157
201
243
286
329
370
413
462
497
541
587
630
654
676

MY1283

Name.

Ttile. Phone No. (. )
Company Name

Address_

City. State Zip.

2

81
13
158
202
244
292
330
371
414
464
499
542
588
631
655
677

4

115
162
204
245
293
331
374
415
467
505
543
589
632
656
678

6

36 37 38 39 41
82 83 84 85 86 87 89 90 92 93 95 96 98

116
163
205
247
296
333
379
418
468
507
545
590
633
657
679

| would like more information on the following companies:

35

79
109
156
200
242
282
326
369
408
461
495
540
583
629
653
675

7 8 9 12 14 17 18 21 22 24 25 27 28 29 30 32 I
43 46 48 50 52 55 58 60 62 63 64 65 67 73 74 78
102 103 104 106 107 108
143 147 148 149 151 153
191 192 195 196 198 199
231 233 234 236 237 239
268 269 274 276 277 279
312 317 320 321 322 324
353 357 359 360 365 367
397 398 401 403 404 405
451 453 455 458 459 460
487 488 489 490 491-494
531 533 534 536 537 538
573 574 575 577 579 582
614 615 624 625 626 627
647 648 649 650 651 652
669 670 671 672 673 674
691 692

120
165
207
250
298
336
382
435
471
509
551
598
636
659
681

134
184
227
265
310
349
394
445
483
528
569
609
645
667
689

138
187
228
267
31
352
395
447
486
529
571
611
646
668
690

122
168
213
251
302
337
383
437
472
510
562
600
637
660
682

125
170
214
252
303
338
385
438
474
520
553
602
638
661
683

127
176
215
253
304
339
386
439
475
521
554
603
639
662
684

131
179
218
256
307
345
388
441
478
525
562
606
641
664
686

132
182
219
263
308
347
390
443
481
526
563
607
642
665
687

133
183
220
264
309
348
391
444
482
527
564
608
644
666
688

117
164
206
249
297
335
380
424
470
508
548
595
634
658
680

129
177
217
254
305
344
387
440
476
524
555
605
640
663
685

Train Your Computer to DO MORE
with 60 UNIX-Style Tools from Carousel.

YOU TRAIN A COMPUTER by writing scripts for it to
follow at your command. These scripts tell the com-
puter the things you want it to do to complete a task.
Once trained, your computer can repeat the script
whenever you want. Carousel’s manual and tutorials
teach you how to write scripts.

CAROUSEL’s SOFTWARE TOOLS add the power of 60
UNIX-style commands to your CP/M and MSDOS
operating systems. The Tools work with your word-
processor, data-base, spread-sheet and other pro-
grams to improve their utility. The Tools are simple to
use, easy to remember and useful for training
computers.

ORDER TODAY: Carousel’s Start-a-ToolKit is $99, add-
ons are from $35. Buy the full Use-a-ToolKit for $249;
only $100 more gets the source for most of the Tools.

VISA
L

CALL OR WRITE:

UNIX is a trademark of Bell Laboratories; CP/M is a trademark of Digital
Research. MSDOS is a trademark of MicroSoft. Carousel Start-a-ToolKit and
Carousel Use-a-ToolKit are trademarks of Carousel MicroTools, Inc.

@CAROUSEL MICROTOOLS, INC.
609 Kearney Street, El Cerrito, CA 94530

(415) 528-1300
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A DEBUG Subroutine

A technique for making program debugging easier

by Lawrence A. Azlin Il

ebugging stands out as the most tedious part
of programming. The day will come, hope-
fully soon, when all compilers and languages
for small computers will include an interac-
tive debugger that allows you to work at the
source level. Until then, most of us are left with either trac-
ing through the assembly code generated by our Pascal or
C program, or embedding print statements at various trou-
ble-prone spots in the code.

While recently struggling with just this problem on a
full-screen editor which I’'m writing, it occured to me that
the use of print statements could at least be made more uni-
form by embedding them in a single subroutine. Addition-
ally, all it takes is a small table to allow selection of which
messages will be printed on any given run. These tech-
niques, while not entirely new, have proved so helpful to
me that I'd like to pass them along.

A subroutine which I called “debug” handles the main
part of this technique. It’s called with two parameters: a
string defining which part of the program is calling it, and
a message string to be printed. Typically I use the first pa-
rameter to indicate which subroutine the program is exe-
cuting when “debug” is called. Then, as a piece of code is
being written, token messages are embedded at the entry
and exit points, and anywhere else that might be trouble-
some. However, “debug” doesn’t unconditionally print

Lawrence A. Azlin I1I, 537 Jones #8304, San Francisco,
CA 94102

out all messages it gets. Instead, it looks the first string up
in a table, and only if it is found does the message print. A
value is also returned by “debug” to assist in more complex
actions: TRUE if the first string is found in the table,
FALSE otherwise.

This gives me a function that I can routinely call, but
which produces output only for those parts of the code
with which I’m concerned.

One of the greatest advantages of this method comes
from being able to dynamically specify the table. Upon
loading, a program first calls “debugsetup”, which issues
some instructions and accepts user inputs as entries in the
table. If you don’t want any messages, don’t put any entries
in the table. Or, just specify that one subroutine which you
think is causing all the grief. Run the program again, and
debug it in a different way. Refine your knowledge of the
problem and debug another section. All this can be done
without intermediate compilations!

A number of enhancements are possible, such as one or
more numeric fields as additional parameters, limits on the
number of messages from a given subroutine, or pattern
matching on entries in the table. It would even seem to be a
easy matter to incorporate calls to “debug” as a compiler
option, allowing the tracing of execution paths if not full
interactive debugging.

The following code compiles under BDS C, although
any C compiler should handle it. Conversion to Pascal
would be trivial. A 150-byte array called “debarray’ holds
the table, with each string being pointed to by an entry in
“debnames”. Both must be global and static. L ]
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Whether you already own an IBM Personal Computer
or you're thinking about buying one, you need PC
Magazine.

PC Magazine is the independent guide to IBM Per-
sonal Computers. Each monthly issue is packed with
the latest information for everyone who's interested
in IBM Personal Computers.

This is the magazine for finding out how to put
together the best IBM “PC" system...and how to
get the most out of it. Every month you'll receive
hundreds of colorful pages of evaluations, in-
sights, and straight talk from respected ex-
perts—professionals in computer science as
well as lawyers, businessmen, writers, ed-
ucators and many others.

PC covers software, hardware, applica-
tions, and every other topic of impor-
tance to the thousands of IBM Personal
Computer users who read it. To make
sure that we give you the facts you
need, we include a special “User-
to-User” section, a “PC Wish List!

and news about IBM Personal
Computer clubs, events
and publications.

Right now you can save up
to 33% on an introductory
subscription. And if you're
ever dissatisfied with PC,
just write and tell us—you'll
receive a prompt refund for
all the unmailed issues re-
maining in your subscrip-

B2 r.0. Box 2443, Boulder, CO 80322

YeS! I want to subscribe to PC, the independent guide
to IBM Personal Computers:

[] One year (26 issues) only $29.97- 14% offl

[] Two years only $52.97-24% offl

[] Three years only $69.97-33% off!

Savings based on full one-year subscription rate of $34.97.

[ R S - Je |

tion. CHECK ONE: [ ] Paymentenclosed. [] Billme later. 8H401
Mr./Mrs./Ms
(please print full name)
Company
Address
City. State Zip

Offer valid only in the U.S,, its territories and possessions. Please allow 30 to 80 days for delivery of first issue

L i s i e Pl



MICROSYSTEMS REVIEWS

The Ackerman Digital
Systems’ Synthetalker

by Dennis Thovson

omputer-generated speech, once a laboratory

curiosity and only within the province of

large mainframe computers, has undergone a

revolution in recent years. The development

of increasingly powerful microprocessors
and the rapid reduction in the cost of semiconductor mem-
ory has made speech synthesis a practical computer com-
munication tool. Texas Instrument’s Speak & Spell, a low-
cost speech synthesizer with a moderately large
vocabulary, is a good example of how much progress has
been made in this field. Another example is the Votrax SC-
01 Speech Synthesizer, the device used by the Ackerman
Digital Systems “Synthetalker.” However, before we get
into the details of the Synthetalker, let’s take a brief look at
speech synthesis techniques.

There are two different approaches to synthesizing
speech as produced by the human voice: You can digitize
the analog electrical representation of the speech wave-
form, or model the human vocal tract. Both of these ap-
proaches have many variations which have been developed
in the past few years to optimize the trade-off between fi-
delity versus data rate.

The technique of digitizing a speech waveform was in-
troduced into the telephone industry in the mid-sixties and
is now widely used for voice transmission over the tele-
phone network. The technique, commonly called pulse
code modulation (PCM), is based on sampling the analog
speech waveform and encoding the amplitude of the sam-
ple into a digital signal. Sampling theory tells us that if an
analog signal is sampled at twice its highest frequency—
the Nyquist rate—the amplitude of the samples contains
enough information to reconstruct the original analog sig-
nal exactly. In practical applications, two considerations
prevent us from achieving theoretical performance. First,
the signal to be sampled must be band-limited so that no
analog energy exists in the spectrum above one half the
sampling frequency. Second, in digital systems the ampli-
tude of the sample can be preserved only in discrete incre-
ments called the quantizing intervals. The telephone in-
dustry uses a sampling rate of 8 KHz and encodes the
amplitude of the sample into an 8-bit word (256 discrete
levels). The resulting data rate is 64 kilobits/second
(Kb/s) for each voice signal. The quality of a voice signal
transmitted in this way is very good and sounds natural.
However, a 64 Kb/s data rate, even with today’s inexpen-
sive memory, is not generally practical for microcomput-
er-based speech synthesizers. Therefore, one must ask, is a
64 Kb/s data rate really necessary for synthesizing accept-
able quality speech? The answer is no, but don’t expect
something for nothing.

Since the actual information rate of ordinary speech is
quite low, complex algorithms have been developed to

Dennis Thovson, 243 McMane Avenue, Berkeley Heights,
NJ 07922

lower the data rate required for encoded speech. Delta
Modulation and Adaptive Differential PCM (ADPCM)
are two techniques that have been extensively researched
during the past few years. ADPCM seems to be the leading
contender today. Speech synthesized at a data rate of 16
Kb/s using ADPCM techniques yields voice quality very
close to that previously achievable only at 64 Kb/s. At
lower data rates, the quality starts to suffer, but intelligible
speech can be generated at rates down to approximately 2
Kb/s. There is a lot of work going on in this area, so we can
expect significant progress in the coming years. As an in-
teresting sidelight to the digitizing approach, the newly in-
troduced digital playback system developed by Phillips
and Sony uses PCM techniques to synthesize a high-fideli-
ty stereo signal from binary information stored on a small
disk. To achieve the required fidelity and dynamic range, a
laser is used to optically read PCM-encoded information
from the disk at a data rate of approximately 1.6 Mb/s!

Simulating the vocal tract is of interest because it is pos-
sible to synthesize intelligible speech at quite low data
rates. Two variations of this technique are commonly used
today—linear-predictive coding and phoneme synthesis.
Linear-predictive coding refers to programmable control
of the gain, exitation frequencies, and the coefficients of a
multistage filter. Acceptable synthesized speech quality
can be achieved at a data rate as low as 1000 b/s. The Tex-
as Instrument’s Speak & Spell uses this technique.

Phoneme synthesis refers to the generation of the basic
sound units which make up spoken words. A small set of
these basic sound units, when properly chosen and correct-
ly timed, can synthesize intelligible speech. The Votrax
SC-01 Speech Synthesizer Chip used by the Ackerman
Digital Synthetalker employs this method of speech syn-
thesis. The data rate required for the Votrax SC-01 is about
70 b/s, which makes it a very practical product to use with
the current generation of microprocessors.

Votrax SC-01 speech synthesizer
The SC-01 is an LSI circuit fabricated using CMOS tech-
nology and packaged in a 22-pin DIP. It is an essentially
self-contained device that generates speech by combining,
in the appropriate sequence, the 64 different phonemes it
can produce. A unique 6-bit word is supplied to the SC-01
to produce each of the desired phonemes. Although the
time duration of each phoneme is different, the average
data rate required to produce continuous speech is about
70 bits per second. This translates to about 12 bytes per
second for an 8-bit computer since all data is handled in 8-
bit words, although the SC-01 only requires 6 bits of the
word per phoneme. The SC-01 provides a status signal to
indicate to the controller (computer) when it is ready for
the next input word. The phonemes produced generate an
audio signal suitable for driving an external amplifier (the
Synthetalker has an onboard audio amplifier).

Each of the 64 phoneme codes generates a unique sound
(including “no sound™) with a predetermined duration.
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ENDSTAT

THE STATIC
€LUMINATOR

€SD (static electricity) causes
hardware and software dam-

age, glitches, ghost bites and

other expensive problems.

ENDSTAT neutralizes static by
filing the atmosphere with both
positive and negative ions. lons
also improve operator per-
formance and reduce pollution.

Regulor Retail: $199.95
LIFETRONIC

e

Introductory Price: $179.95
2 or more: $169.95 each

(€ach unit will balance 35 sq. ft—
approx. &' x &' area)

SEND FOR FREE INFORMATION

LIFETRONIC

Purification Systems

* Extended devjce option

OETL/ARE: Q- he-Rromia 560 Diai Race i eJl)
P.0. Box 3023 01 116 N, Citrus Ave. #2092 R L 2 e EEHEOTEAAS '
Covina, California 91792 and Microwares OS-9!
Covina Office San Diego Ans. Serv. —== ====—— Ackerman Digital Systems, 110 N. York Rd.,
(213) 331-0769 (619) 276-1144 *—;-"'_5-"-'-!— Suite 208, ElImhurst, IL 60126 Phone: [312) 530-8992

Functions as anA/0 device

ProgramsiTK X 810 3¥K X 8 Epr

8, 2716, 2732, 2732A, 2763, 2764, 2764A, 27128, 27256;:

Pulses k
e High voltage supply on card
¢ Device address swhch selectable

Uses fast progranming algorithm on 2764’s and up.

‘@ 100% 30 day money back guorantee  /Sa’
\ | | S
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System Solutions from Total Access

Access S-100 Systems for the best in S-100 DESIGN MASTER
Complete, Ready to Run Systems That Feature: ‘ Complete Graphics CAD System
Advanced Digital & Teletek 64k Memory Hard Disk Options .

Integrand Enclosures 2 Serial Ports Cache Memory Options 8/16 Version - $12, 500

2 Mitsubishi DS DD 8” drives 2 Parallel Ports Free Software : . =

Freedom 100 Terminal Full DMA Control CP/M* 2.2 8 Bit Version $9’995

Multi Processor Options Turbodos Options 1 Year Warranty

ACCESS | - 52950  ACCESS Il - 82975
10 slot mainframe 7 slot woodside enclosure

A-1000 Graphics Controller
Access $-100 System with 10M Hard Disk
Bausch & Lomb DMP 41 Plotter

ACCESS [l - 2850 ACCESS IV- 52950 High Resolution RGB Monitor
4 slot mainframe 5 slot rack-mount frame Freedom 100 Terminal
8" slimline drives AutoCAD

8/16 System

Featuring:

Dual Processors 1 Year Warranty

8” D.S.D.D. Drives 256 K Memory
Concurrent CP/M* 86 Choice of Terminal
10M Hard Disk Option 10 Slot S-100 Frame

Only $3990

*CP/M is a trademark of Digital Research, Inc.

Dasoft and other design packages available

Total Access offers a wide range of S-100
systems and subsystems. Configurations to
your special need can be met. OEM & Dealer
pricing available. Full line of Peripherals &
CP/M* Software available. Call for pricing

and information.

415-540-8066
Total Access Systems
2054 University Ave., Suite 200

Berkeley, CA 94704
Telex: 4995100
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Ackerman Synthetalker continued . . .

For instance, O0H produces the sound for “e” as in jacket
with a duration of 59 ms, while 01H produces the sound
for e’ as in enlist for 71 ms, and 02H produces the soune
“e¢” as in heavy for 121 ms. Each phoneme code also has a
symbol assigned which should, with a little practice, make
it easier to phonetically compose a word from its compo-
nent phonemes. In any case, there is a dictionary supplied
with the Votrax which gives the symbol sequence for about
1500 words. The word “computer” for example, is synthe-
sized by combining the phoneme symbols K,UH1,M,P,
Y1,IU,ULT,ER.

Synthetalker hardware

The Synthetalker is a well-laid-out, solder-masked epoxy
glass board populated with quality components. It can be
obtained either assembled and tested or as a kit (the board
I reviewed was assembled). According to the manufactur-
er, it is an S-100 compatible board that can be used with
IEEE-696 or prestandard CPUs. Options are provided to
adapt the board to variations in pSYNC, pSTVAL, and
ADDRESS timing. The board operated as received with-
out any option changes in my IEEE-696 CompuPro Z80
system running at 6 MHz.

In addition to the Votrax SC-01, the Synthetalker also
contains an 8-bit digital-to-analog converter (DAC) that
can be used to control the pitch of the SC-01; alternatively,
its output can be mixed with that of the SC-01. Almost lim-
itless sound effects can be generated by the combination of
the SC-01 and the DAC. The audio output of the board is
furnished by an amplifier that can provide a 250 mW sig-
nal into an 8-ohm speaker. This is generally enough power
to drive a small high-efficiency speaker to adequate sound
levels. The audio output level can be changed
programatically. Two parallel ports are provided: one for
input and the other for output. Options are provided for
strobing data into and out of these ports. The Synthetalker
itself uses four contiguous I/0 port addresses to communi-
cate with the system CPU. An on-board DIP switch can
set the base address of the board to any value that is divisi-
ble by four.

Using the Synthetalker

A variation on Murphy’s law prevents any new addition to
my computer from working without some modification ei-
ther to the software or hardware. In this case it was the
software furnished by Ackerman Digital that was assem-
bled to work with a Synthetalker base port address of
OCOH. So when I typed “DEMO” and sat back and waited
for the Synthetalker to speak to me, all I got was a lot of
strange disk activity. Unfortunately, I had forgotten that
the base port for my disk controller is also at 0COH! So, af-
ter editing and reassembling the Demo program file and
searching through the manual to find how to change the
base address of the I/O ports, I tried again. Voila! It not
only talks, but also plays music! Time to call in the spouse
for a demonstration of the marvels of modern technology.
Well, you can’t win them all. She definitely was not im-

pressed. In fact, she could not understand most of the
speech the first time through. I’ll admit it does take a little
getting used to, but once you become attuned to a very me-
chanical-sounding monotone voice, the Synthetalker does
produce intelligible voice output.

The audio quality of the voice output, though low fideli-
ty to start with, is affected by the speaker used. You either
need a high-efficiency moderate-size 8-ohm speaker that
the Synthetalker can drive directly, or an external amplifi-
er to drive low-efficiency or larger speakers. A cheap 2"
speaker will not produce acceptable fidelity.

The DAC on the Synthetalker is capable of producing a
wide range of sounds, including music. The Demo pro-
gram included a rendition of that all-time synthesizer fa-
vorite, Bach’s “Jesu, Joy of Man’s Desiring.” The first
time I heard it, the tempo sounded a little brisk. The source
code for the DA C music driver is not commented at all, so
it took a little experimentation to find the right value for
what I determined to be a tempo assignment within the
program. I assume this was necessary because of the 6
MHz clock in my system.

Phraser software

Along with the Synthetalker, Ackerman Digital sent me a
copy of their Phraser software, which is available from
them at extra cost. I found the software package quite use-
ful and a great time saver for developing new words and
sentences. Basically the Phraser software is an 8080 assem-
bly language program written to help programmers devel-
op application-dependent vocabulary. It is an interactive
program with a dictionary and a number of commands to
help develop new words. Sentences or phrases can be con-
structed from the words in the dictionary and tried out be-
fore they are added to your application program. New
words can be generated, using the Votrax phoneme sym-
bols, and added to the dictionary. When you are satisfied
with the words or the phrase you have created, a command
will write out an assembly language source file containing
a Synthetalker driver subroutine and the code for the mes-
sage to be sent. The source file is directly compatible with
Microsoft’s MACRO-80 assembler and can be linked into
your application program. This command also has the ca-
pability to generate a Basic program containing DATA
statements instead of assembly language if so desired.

Documentation
Synthetalker’s documentation is reminiscent of the man-
uals supplied with first-generation microcomputer kits cir-
ca 1976—written by the designer with heavy emphasis on
how the board works and very little on how to use it. To be
fair, I think all the information necessary to use the
Synthetalker is in the manual—you just have to hunt a lit-
tle to find it. It is probably fortunate that the manual is not
too long!

Since the Synthetalker can be purchased as a kit, the
manual has a section on board construction. Obviously
written for the experienced bare board builder, this section

After editing and reassembling the Demo file program
and searching through the manual, I tried again.
Voila! The Synthetalker not only talks, it plays music!
Time to call in the spouse for a demonstration.
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= | | STORAGE UNLIMITED

o] -
, COMPUTER STORAGE PROBLEMS B. C HAS THE ANSWER =i
s o

Free Computar with a Purchase of a RAM Disk

# ZBOB Running at Smhz, % Versatile CPM, % Math chip 9511 or
9512 AMD, * 48 Plus Ports on Mega Expander BUS, # CTC,
DMA, + 2 Parallel Ports—with hand shaking, # Serial
Ports—with or without hand shaking runs 150 to 19K2 Baud. Runs
mast terminals, printers, and modems.

* NOWI CPM 3.0

+ Hard Disk Interface hooks directly ta Priam Drives,

* Fioppy Disk Controlier—Handies Single Density IBM compatible
disks and Dual Density 1 or 2 sided supports. B” or 5% I various
combinations—3 Drives equal over 4 Mega Bytes of Storage
WwD2797

#* 512K Bytes of 4K D-rams with parity configurable as a HIGH
SPEED ELECTRONIC DISK or B banks of &4K for multiuser of

countless other applications
* All this on a state-of-the-art 4 layer card—with accurate
documentation—10" x 15"

# Prices: Bare Board with Documrnmrmﬂ SRR 5399
64K Base System A& T........... ceve ]
EIZKBi:cSystrmAST S L
CPM 2 2System A &T ai's sass 5125
512K Base Kit. .51299
Manual ..... o .‘525
MPM ...... . . 3325

w MEGA CO x

2318 'S Park Street, Madison. W1 53713 (60B)255-7400
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( BDBCAT BC-20 is the 20 megabyte solution to disk storage problems.

THE F'NESTCP/MCMALDGU'"E:O“EM e The removable storage disk system that now makes unlimited
only $ 25. storage available, reasonable and takes virtually no space.

= creates, adds, updates, and deletes a filename catalog
o provides four report formats and three search routines
» numbers disks and provides titling in catalog

® prints disk contents for disk jacket
.
.

:igﬁ-in@s%?iiﬁi;rdgc'/':TE"nUM E SYSTEMS INC. 1016 East 31st. Street
LaGrange Park, lllinois. 60525 (312) 579-0672

REQUIREMENTS -CP/M 1.4 and up
56K and up memory
- two or more drives
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U.S. residents . . . . $25.00 US.
Canadian residents . . $25.00 Cdn {Ont. residents add $1.75 pst)
Other countries . . . $30.00 US.

- (MC FOUR EXTRA DIGITS)
Bank drafts; cert. checks; money orders; company checks

R&L Micro Consulting Services
Box 15955, Station F

Iyl PRICE BREAKTHROUGH!

Ottawa, Ont.
K2C 358 (613) 225-7904 THE HOME OF THE BOBCAT

*MICROGUIDE is 8 (tm) or R & L Micro Consult. Svs, CP/M is 8 tm of

\.  Digital Research Y,
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MOTOROLA 68000
STRUCTURED MACRO
CROSS ASSEMBLER
for CP/M-80* (8" SSSD)
EXORmacs{ Compatible

S-100 or STAND ALONE. The Includes these amazing features:
Futronics TERM85-111 Video * 8085 Processor
$200 Board is an S-100 card with an ® RS232 Interface
incredible difference. It doesn't * 300 to 19.2K Baud Rates
M;;gal use any of the computer's : ?:glfaz:le-llsa‘?flaguplex
memory or I/0 ports. All it does e Simple Line Graphics
Linker y Source use is power and ground! All ¢ Reverse Video
included Available you supply is an ASCII ¢ Blinking
encoded keyboard and monitor. e Underlining

@ farbware Bare Board...$65% Assembled...$175%%

1 .
Vﬁfr:e?t:?l(\)rgoom (*Proms, Crystal and Documentation included with the purchase of bare and assembled boards.)

“Trademark of Digital Research FUTRONICS @ PO BOX AE . Spal’ks, NV 89431
+Trademark of Motorala Inc (702) 356_0801 ] Te'ex 706877
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MicroScript™ $99
State of the Art Text Formatter

extensible generic markup

multiline headers, footers, and footnotes
automatic widow and orphan suppression
automatic section numbering

automatic bullet, number, and definition lists
floating and inline figures

left, center, right, or justify text alignment

left and right indention with delay and duration
bold, underscore, and proportional spacing
macros and symbols

multiple input files of unlimited size

direct printer control

format preview

IDS, Qume, Diablo, NEC, C.ITOH, and all TTY
table of contents, index

multiple columns

conditional processing

Ackerman Synthetalker continued . . .

furnishes only general construction guidelines. Also, al-
most all of the board options are described in this section.
A demonstration program written in 8080 assembly lan-
guage is included in the manual. It is liberally commented,
so the competent assembly language programer should be
able to use the program as an example for writing custom
routines. Since Ackerman Digital furnished a copy of their
Phraser software with the Synthetalker, I did not try the
program in the manual. However, the demonstration pro-
gram furnished on the disk, along with source code, was
considerably more elaborate than the one in the manual.

MicroEd" $49
Customizable Full Screen Editor

full cursor control by character, word, or line
position to top or bottom of window or file
scroll by line, half window, or full window
global or selective find and replace

delete by character, word, line, or block
read external files into current file

copy, move, and write blocks of text

insert, overlay, or wordwrap text

all cursor addressable VDTs

Conclusion
Allin all, the Synthetalker was a lot of fun to use. The au-
dio quality, once you get used to it, is quite intelligible—for
you amateur radio operators it is something like getting
used to listening to mistuned single-side-band. Voice out-
put is becoming such an important consideration today
that synthesizers like the Synthetalker are in high demand.
If you have an application that requires voice output and
your computer has limited processor time or memory
available, you would do well to consider the Synthetalker.
The Synthetalker is available from Ackerman Digital

Postpaid within U.S. & Canada, outside U.S. add 85, CA residents add 6'2%,

8" S8/SD CP/M-86", 5.25” $S/DD PC-DOS.

VISA

Systems, Inc., 110 North York Road, Elmhurst, Illinois
60126. A&T price $310. It is also sold as a kit, with all

Microlype™

6531 Crown Blvd., Suite 3A, San Jose, CA 95120

Master
Card

sockets and passive components soldered in. The user in-
serts the ICs and does his own jumpering and testing. The

(408) 997-5026

* CPIM-86 is a trademark of Digital Research,PC-DOS is a trademark of IBM Corporation.

optional Phraser software is also available for $49.95.
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When you're into heavyweight software development you
need more operating system power than CP/M can offer.
MICROSHELL builds up CP/M with UNIX features that really
elp you put out software. Just for starters: MICROSHELL
unches long CP/M dialogs into one-line commands. Puts
uscle and flexibility into SUBMIT commands. Captures CRT
put and redirects it to CP/M files without retyping. Pulls

* programs from another disk drive or user number auto-

matically (makes hard diskhandlingasnap). And it’s ready
for more work with no time-consuming warm-start after a
program runs. MICROSHELL fits your system —uses just 8K
of memory in any-CP/M computer from Apple to Zenith.
Check out MICROSHELL today and find out what a powerful
partner it makes—at only $150.

™CP/M, Digital Research; UNIX, Bell Laboratories; Apple, Apple Computer, Inc.

NEW
GENERATION
SYSTEMS, inc.

1800 Michael Faraday Drive
Suite 206

Reston, VA 22090

(703) 471-5598

Order Toll Free: 800-368-3359 .
VISA, MasterCard accepted.
Overseas add $20.00 for air mail.
Manual only: $25.
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DISK MAKER™
MAKES FIFTY
DIFFERENT
DISKS

Solving the 5V4" Disk Hassle

Frustrated with the multitude of 5%" Disk Formats?
Missing sales because you don’t have the right format?
Wasting time downloading software?

Solution: Disk Maker |

YOUR BENEFITS DISK MAKER lI™

e No more time consuming downloading. — Finding two computers,
connecting them, getting a modem program running in each com-

ge | Complete standalone Disk Maker I
puter, and then waiting becomes a thing of the past. e e | Leop

unit includes one 8" DSDD disk drive, one
48 tpi 5%" DSDD disk drive, 6 MHZ

® From yours to theirs — Your customer needs software on his XYZ | Z508, 64C CP/M systern with Disk hggig
but you have it on ABC. Disk Maker does the conversion — at disk DSDD dive and & 10 M Hard i a6

speed. available as options. Just plug in your
terminal and make disks! Base unit:
e One to Many — Disk Maker can provide disks in any of over FIFTY | $2995.00

formats. And the number of formats is increasing monthly.

What disk formats can | make?

Any of over FIFTY formats. Osborne, Cromemco, DEC Rainbow
and VT180, Epson, Sanyo, Tl, Xerox, Eagle, Archives, KayPro,
NEC, IBM PC (CP/M 86), SuperBrain, Otrona Attache, Zenith
Z-100, Heath (Soft Sector) and TeleVideo to name just a few. And
new formats as they are added.

What is Disk Maker 12

Disk Maker is a product which allows you to format, read and write
over FIFTY popular 5" disk formats on your existing S-100
computer. .

What is included?

s An S-100 Floppy Disk Controller Board — supports 4 drives, any
combination of 514" or 8” — double-sided, double-density, 48 tpi !
or 96 tpi. And extendable to the new 3" drives in the near future! How much does it cost?

Disk Maker |, with S-100 controller board, one 48 tpi DSDD 5"

® 48 tpi to 5%" Disk Drive — double-sided, double-density in a
dual drive cabinet and power supply. A second 96 tpi DSDD
drive is optional. Drive cables included.

e Powerful Disk Maker Software. DMFORM formats diskettes in

- any of over FIFTY formats. DMSET automatically links Disk
Maker with your CP/M system to create up to four additional disk
drives on your system. You can then just copy any programs
from your system’s disk drives to Disk Maker's — using standard
CP/M® utilities or our enhanced Multiple Copy (MC) program.

disk drive, dual drive cabinet and power supply, cables and Disk
Maker software is priced at $1,500.00! (plus shipping.) Please
notice: There is no per format charge. All formats currently avail-
able are provided at no extra charge. Future software updates are
only $25.00.

Options:
96 tpi DSDD 5%" drive: $385.00
8" DSDD drive, power supply & cabinet: $840.00.

NEW
GENERATION
SYSTEMS, inc.

TM - CP/M, CP/M 86 - Digital Research, Disk Maker — New Generation Systems

1800 Michael Faraday Drive — Suite 206 — Reston, VA 22090
(703) 471-5598 ® (800) 368-3359
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NorthShkar

e Topics

Implementing the IOBYTE
Function on the North Star

Patch the North Star CP/M BIOS so that it uses
the IOBYTE for input/output routing

by Ted Carnevale

orth Star’s version of CP/M 2.2 has one
shortcoming: it does not implement an
IOBYTE feature. Instead, the CPMGEN
utility (North Star’s equivalent to
MOVCPM) patches the jump table at the
start of the BIOS so that the list output is sent to a parallel
or serial port, depending on the user’s preference at the
time of installation. Because of this, the command

STAT <logical device>:=<physical device>

has no effect. This is no problem for most users, who will
have a stable configuration of peripheral devices and may
not need to redirect output using STAT. However, it be-
comes a major drawback if you have a “print spooling”
program which depends on the IOBYTE to tell it where to
send output.

The CACHE/Q disk buffering utility is one such pro-
gram. In its latest version, CACHE/Q adds a spooling fa-
cility to its other functions. When CACHE/Q is installed
with INSTALLQ), it defaults to a print-buffering mode. If
the IOBYTE is not implemented, commands such as PIP
LST:= <textfile> will just fill the buffer, and the printer
won’t budge. The same holds for TYPE <filename > with
the CP/M printer toggle ( P). The text-printing functions
of WordStar and other editing programs won’t work
either.

The only way to restore printer output is to invoke the
CQ MODIFY command to disable CACHE/Q’s printer
buffering. This leaves any text which has already been
buffered inaccessible, and eliminates one of the conve-
nience features of CACHE/Q.

A practical answer to this problem is to patch the North
Star CP/M BIOS so that it uses the IOBYTE for
input/output routing. The accompanying partial BIOS
provides this feature. This program is based partly on the
USER.ASM source provided by North Star, and incorpo-
rates modified sections of Steve Bogolub’s public domain
MBIOS56. With this patch, CACHE/Q’s print buffering
works properly.

North Star’s CP/M reserves 512 bytes for the “‘user
BIOS area™ (i.e., the portion of the BIOS which is not in-
volved in disk I/0). My revised USERBIOS takes up only
340 bytes, even with RAM parity initialization, leaving
ample room for expansion.

Ted Carnevale, M.D., Neurology Dept., SUNY, HSC
T12, Rm. 020, Stony Brook, NY 11794

The introductory comments in the listing briefly outline
the IOBYTE layout and function, and describe the ports
which I decided to assign to the standard CP/M devices in
my system. These device assignments are arbitrary, but
fairly typical for an installation with a console attached to
the left serial port and a parallel printer. Users with a serial
printer can change the IOBYTE to 00xxxxxx in order to
direct 1st: output to the right serial port.

Because my system does not have 12 different peripheral
devices, I put a block of equates at the beginning of the
data-routing section to take care of the nonexistent de-
vices. When I add a CompuPro SS1 board, I will include
new code to drive its serial port and change the equates for
bat:, ur2, up2: and ull: accordingly.

The parallel output routine has been changed from the
North Star version so that it can send 8-bit ASCII codes in
order to take advantage of special features offered by print-
ers such as the Epson MX-80. If your printer uses only 7-
bit codes, you may prefer to keep the original parallel out-
put routine supplied by North Star.

This program was written to be assembled and compiled
by Microsoft’s M80, but it can be changed for nonrelocat-
ing assemblers such as Digital Research’s ASM. The . REL
file generated by M80 must be loaded with L80 to produce
a .COM file that will subsequently be patched into the
SYSGEN image of CP/M.

Before installing the patch, you must generate the ap-
propriate size CP/M with CPMGEN, being sure to an-
swer “S” when asked whether the printer is hung on the se-
rial or parallel port. Any other response will result in
CPMGEN altering the BIOS jump table so that the
patched system will not boot. After exiting CPMGEN,
and with the CPMGEN image still in memory, invoke
DDT as follows:

A>DDT

- IUSER . COM
-R3100

-Go

A>

Then use SYSGEN to write the altered system on the tar-
get disk.

Cold boot with this disk and check the IOBYTE with
STAT’s DEV: command; try reassigning the devices with
STAT and see what happens to the DEV: assignment list.
If you assign anything to the CON: logical device, it had
better be present and capable of both input and output, or
you will have to reboot to get control of your computer
again! m
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PROGRANMING Ihl|l:::

BE SURE YOU GET ALL THE PHACT's !

base your C programming on
PHACT-dbrm

a multi-keyed (I SAM)
Data Base Record Manager.

PHACT-dbrm
1S an easy to use library of C callable
functions for manipulation of records in
a database, plus high level database
manipulation tools.
PHACT-dbrm
supports: data dictionary; 5 datatypes; variable
length records; full database security; database
locking, data portability; ".h" file creation and
much much more!

PHACT-dbrm
runs on: all UNIX systems @ IDRIS and UNIX look=
alikes ® MSDOS eCP/M

PHACT-rql ( Relational Query Language ) PHACT-rg
[ Report Generator ) and PHACT-rag (Relational Screen Generator )
under development.

PHACT-dbrm
is priced between $250-8350. (Source available)

FHH:'I'

ASSOCIATES LMITED
To get all the PHACT's call DAVID GRAHAM at
PHACT ASSOCIATES Ltd @ 212 @ 420-1512
231 EAST || STREET @ NEW YORK @ NY 10003
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COMMUNICATIONS
SOFTWARE

WHY BUY 3 PROGRAMS?
LYNC HAS ALL 3 IN ONE!

1) FILE TRANSFER  2) REMOTE OPERATION
3) COMMUNICATE WITH TIME-SHARE

Easy set up on most systems.

Menu driven install program.

Command Mode of operation
Help Screen for Lync & Term

780 based CP/M $155
PC DOS $155 TRSDOS $75

We're Not the Biggest, Just the Best.

International Software Alliance (805) 966-3077
1835 Mission Ridge Santa Barbara, CA 93103

" DEALER AND OEM INQUIRIES INVITED *

FORMATS: 8" Standard; IBM PC DOS; TRS-80 Mod 11 with CP/M; VectorGraphic;
Cromemco; North Star; Osborne; Xerox 820 (87 or 5”); SuperBrain; NLS KayPro;
TeleVideo; TRS80 Model [ or 11I; Zenith/Heathkit; Victor 9000; Sanyo; Altos;
Fujitsu; Otrona.

CP. M is a trademark of DIGITAL BESEARCH. 1.YNC is a trademark of MIDNIGHT SOFTWARE.
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70 MAIN/FRAMES
-& DISK ENCLOSURES
FROM $100

2215
5" Floppy Winchester
Main/Frame 2905

(7 cards) $380 5" Disk Enclosure $100

—INIEGIRAND

8620 Roosevelt Ave./Visalia, CA 93291
209/651-1203

We accept BankAmericard/Visa and MasterCard

800D2F
5" Floppy Main/Frame

(10 cards) $392

Write or call for our brochure which
includes our application note:
“Making micros, better than any

ol’ box computer”
CIRCLE 49 ON READER SERVICE CARD

32 Page
Free Fakt
Pakt Catalog
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USERBIOS FOR NORTHSTAR HORIZON

Patched 3/2/83 for parallel output to EPSON MXB0, and revised so printer
test (listst) returns a non-zero value (printer alwa{s ready%.

Revised 3/3/83 for IOBYTE implementation-—-which was lacking from the
NorthStar eriginal.

Revised 8/24/83 so ttyin: and crtin: check the 8251s” status fla§, and
altered cnsin: appropriately. Also changed the number of stop bits to 1.

These routines are for standard Horizon systems. May be replaced
in either the sysgen—-ram-image at 3200h-33ffh, or in sector 8
(in the system track area), or im its actual executable location
(7a00h-7bEfh in 32k system).

Performs character input/output for the CP/M ¥eriphera1 devices
(con:, rdr:, pun:, ang 1st:), directing data flow according to
the IOBYTE setting.

IOBYTE layout— XX XX XX XX
1 pr ¢
s u d o
t n r n

LOGICAL \ BITS IN TOBYTE
DEVICE \ 00 01 10 11
con: tty ert "bat ucl
rdr: tty ptr url ur?
un: tty ptp upl UYZ
st: tty crt 1pt ull

Horizon devicc/gort assignments:

tty T seria

crt 1 serial

bat " *

ucl r serial

ptr r parallel (input)

url 1 serial input

ur2 " *

pt 1 parallel (output)

up. r serial output

up2 " *

lit 1 parallel

ull 1 serial output *
*

-—851 serial port in future revisionms

Initial TOBYTE-- 10 00 00 01 for con—)crt

rdr=)tty
?un->tty
st->1pt
@
true  equ Offf fh
false equ not true
hram equ true ;if using NS HRAM board with parity check
ram equ 0cOh ;standard i/o port address of HRAM board
paron equ 41h ;enables parity check
paroff equ 40h jdisables it

E console definitions

mothr equ 000h ;horizon motherboard base
1ser equ mothr+2 shorizon left serial base
rser equ mothr+4 shorizon right serial base
; iobyte definitions

iob equ 10000001b ;what it is

iobyte equ 3 ;where it goes

aseg
memsize
userb

kkkdkkk

able:

prtser:

dekkkkk

Flaes wamnwsws wemeus

.808

equ
equ
org

“oba

0

64 ssi
(mems ize*400h)-600h
100h

3200h
se userb

size of available memory in kilobytes
;for floppy drive version of BIOS

; for sysgen image

beginning of "user area” jump vector *kkkkkkikkkkhkiikk

init
cnsck
cnsin
cnsot
list
punch
reader
listst

;jcold boot init (usart & parity setup)
;console test for input

;console input

;console output

stest printer status - always ready

end of user area jump vector Wkikikdkiokkikdiikkikkkikk

*kkkk** jnitialization is performed only on cold boot ***kkk*

;init the iobyte

; for conm:=crt: and lst:=lpt:z
;init horizon motherboard
;delay for 82517s

;init serial ports

joutput dummy mode to insure

; cmd expected, then output
3 reset cmd

1 stop bit, 16x clk,
a

e:
data bits, no parity

;emd: rts, er, rxen, dtr, txen

; flush receiver inputs

;reset par. input flag

;set par. output flag

parity check feature on NS HRAM boar

mov

e presence of ram at each kbyte boun

d
jturn off parity check

, starting at 0000 and ending at Offffh,
ary.

ound, set up the parit

nit: mvi a,iob
sta iobyte
Xra a
out mothr+6
call idela
mvi a,0ae
out lser+l
out rser+l
call idela
mvi a,040
out lser+l
out rser+l
call idelay
mvi a,beh
out Iser+l
out rser+l
call idela
mvi a,037
out lser+l
out rser+l
call idelay
in 1ser
in rser
H
sinit parallel ports
b mvi Pa,30h
out mothr+
mvi a,60h
out moth
H
H
if hram
!set up
mvi a,paroff
out ram
;now step throuﬁh memory
;checkin§ for t
;if ram is f
1xi ,0
;test first byte of eack
kbek: mov a,m
cma
mov m,a
cmp m
cma
;NorthSta

m,a

& bits

jstart at 0000

1k bleck

;get first byte of kbyte
;complement it

; and put it back

3if ram is present, a-m=0

jrestore previous value at location (hl)
r warns that this section of code may self-destruct if it
;erosses a lk boundary--check the .prn file to ensure this doesn”t happen.
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COPYLINK"

Copy progroms ond date 1o o different brond computer

COPYLINK

Top into the world of messoges and dota files

COPYLINK s o complete communications software packoge thot comes ready 10 run on yqur computer
Use i 10 1alk 1o anather computer to s and progroms. Error free

COPYLINK cllows you ta explore the exploding world of telecommuniahons. Send and receive electronic moil
Access the Source and Compuserve. Search databoses, get stock quotes, much more

COPYLINK i simple enough for the begner, yel powerlul encugh for the professional. And now, version 2. 1
grows with your needs. Progrom complex interactive sequences to toke ploce outomatically. Auto Log-ons. Full remate
operafion. Recewe data 1o mulhple disks

Included with each purchase if o FREE 334 page book
THE COMPLETE HANDBOOK OF PERSONAL COMPUTER COMMUNICATIONS
by Alired Glassbrenner
Erarything you need 10 g onlng it the worid

Ready 10 run packages avallable for:
Kopra @ Oibowe @ b .

U.S. Digital Corporation

5699-D 5., Internotionol Way

Milwoukie, Oregan 97222

(503) 854-0668 Vit ond MaerCord welcame

TLX RCA 296537 U SDUR Degler Inquiries Invited
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ZVM-121 Green Monitor
ZVM—-122 Amber Monitor

ZVM—-131 Med Res Color
ZVM—-135 High Res Color

Z-29 Smart Terminal

CP/M-83, CP/M-84, LOTUS 1-2-
chroso%t PAoCAL/FURTRAN/COBDL/C
Z-BAS Bre er & Compiler
PEACHTREE ACC UNTING PACK GES
Wordstar Superca1 Multiplan
Condor rDBMS, Peachlext-S5000

Printers/ﬁodems/nisks[Bnards/Etc
CALL NOW FOR PRICE LIST & INFO

O MNsvstims

ATTLEBORQ, MASE
617-222-0425

CIRCLE 100 ON READER SERVICE CARD

Speed up system construction and
provide better performance with Vector’s

%’iﬁa

MAINFRAM ES

@ Supplied with high performance Faraday shielded
motherboards.

@ Integral card racks with plastic guides.
® EMI filtered. Fan. Heavy duty power supply.

@ Quality aluminum case with interchangeable slide out
vinyl finished panels in various colors.

] STD BUS
';ffj- (IEEE P961)
f VP200
Mainframe
$750.00

$-100 BUSY
(IEEE 696) §
VP100

Mainframe

$725.00

NEW S-100 FUNCTIONAL BOARDS

RAM 17 — 64K of low
power static RAM for
CPU speeds to 10 MHz.

8800GR17B. $450.00,

marks of COMPUPRO.
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pinit:

gz

nr
inr
inr
jmp
mov
mov
inr

jnz
nextblk:

in:

e
Iy

3

;finally send "er”
mv:

;this dela
; the 8251

jz

mov
ani
jnz
Jump

parity bits set

mvi
out

endif

Jmp

idelay: 1xi

idel5:

batchk

batin
batot

uelchk
uclin
uclot

urlin
ur2in
ptpot
uplot
up2ot

H
cons:

nsin:

dex
mov
ora
jnz
ret

equ
equ
equ

equ
equ
equ

equ
equ
equ
equ
equ

equ

ginit

h

h

nextblk
,m

i
init
nr

pfin

h

pinit
kbck

;ram present—>initialize parity bit
yram not present->check next k

;get contents of (hl) !

3 and put back with correct parity
;increment low order addr byte

;if not end of 256b block, do next location
h ;move to next 1k block

;h=>0 when done, so quit

;if not on 1k boundary,

;5 _then set up parity check in next 256 bytes
;else test for presence of ram in new kb block

, enable parity testin

a,paron
ram

b,600h
b

a,b

c
idel5

crtchk
crtin
crtot

ttychk
ttyin
ttyot

ttyin
ttyin

Iptot
ttyot
ttyot

crtot

call cons
Tz

mvi a,0ffh
ret

1da iobyte
call route
dw ttychk
dw crtehk
dw batchk
dw uclehk

call
ani
ret

console input

conin
07fh

g
jactivate parity check

to the printer & exit

;a carriage return

c
ugerb-700h+15 ;goto "jmp list” in bies vector

H subroutine helps with timing when resetting
SAR

*kkkkd* end of initialization code *kkkkkkik

*xkkkk** now the data-routing section *kkkkkkx

swill be sslchk

;will be sslin
H

swill be sslot
;will be sslot

et hardware status
f no char read¥ return 0
else return Offh

il

get iobyte

dispatch to status routine
JEty:

sert:

trip parity
and return in acc

H
conin: lda iobyte
call route sdispatch to input routine
dw ttyin S EEYE
dw crtin jert:
dw batin sbat:
dw uclin sucl:
H
; console output
5
cnsot: lda iobyte
call route ;jdispatch to output routine
dw ttyot stty:
dw crtot sert:
dw batot sbat:
dw uclot jucl:
H
;3 list (output)
{ist: 1da iobyte
rle srotate lst: bits to low
rle s bit positions
call route ;dispatch to list routine
dw ttyot ;Cty:
dw crtot jert:
dw lgtot s1lpt:
dw ullot sull:
H
3 punch (output)
3
punch: 1da iobyte
rre
rre
rre sshift bits
call routel
dw ttyot ;"output” assumed in all but tty
dw ptpot
dw uplot
dw up2ot
5
;3 reader (input)
H
reader: lda iobyte
rre yshift bits
call routel
dw ttyin ;"input™ assumed in all but tty
dw ptrin
dw urlin
dw ur2in
H
;5 the routing routine
5
route: rlc ;double for word offset
routel: ani 06h sstrip unused bits
xthl ;get dispatch table addr
add 1 ;add offset to get
mov 1,4 ; to correct vector
jnc route5
nr h
route5: mov a,m ;pull vector
inx h
mov h,m
mov 1,a
xthl jstack vector, restore hl
ret ; then off to routine

;¥*kkkkkk and of iobyte decoding/data routing section **kkikkkx

H
; list status
listst: xra a ;say it”s ready
cr a
ret

*kkkkk* the specific device handlers follow **kkkikk

tty: routines set up for right serial port

resusvevsusue

tychk: in rser+l ;get port status

* ponuUOO uoROUNd 31 ALOI 121§ YION




“dBASE ILis far, far better

thana shochorn”

Rusty Fraser
President
Data Base Research Corp.

“We laughed when
our customers asked us
to put our minicomputer-
based real-time accounting
system, The Champion;™
on a micro.

“No way was it going
to fit, we thought.

“We’d have to create
our own database manage-
ment system and, even
then, it'd be a tight squeeze.

“Then we discovered
dBASEII, the relational database
management system for microcom-
puters from Ashton-Tate.”

“dBASE II was a perfect fit.”

“dBASE Il is a program devel-
oper’s dream come true. The dBASE II
RunTime™ module quickly provided
us with the powerful text editing,
data entry speed and other ‘building
block’ capabilities we needed to
develop and deliver a new Champion
to our customers—the leading real-
time on-line accounting system avail-
able for a micro.”

The short cut to success.

The dBASE II RunTime module
has helped a lot of program devel-

opers like Data Base Research become
successful software publishers.
For more about dBASE II and
RunTime, contact Ashton-Tate
10150 West Jefferson Boulevard,
Culver City, CA 90230, (800) 437-4329,
ext. 217. In the U.K., call (0908) 568866.
For more about The Champion,
call Data Base Research at (303) 987-2588.

ASHTON ‘TAIE &

CIRCLE 15 ON READER SERVICE CARD

dBASE Il and RunTime are registered trademarks of Ashton-Tate.
The Champion is a registered trademark of Data Base Research Corporation.
©Ashton-Tate 1983.



NEW PRINT FORMATTER

WR[NT is the perfect companion

of VEDIT or your favorite text editor to
provide formatted output to either a printer or
disk file. Combined with VEDIT you can now
have an ideally matched set of word g‘g‘};dos?ffwaref’ ool
processing tools. : e
VPRINT is easy to use, requires no VBUG

installation, and operates with virtually every 780 Debuss
microcomputer and printer made. And, it i i Do

FEATURES

® Right and Left Justified Text

® Centered Text and Underlining

® Variable Line Spacing =

® Define Independent, Odd or Even
Page Header/Footer Titles

Cail or write for 4 complete descriptive
brochure of CompuView's software products:

® Set Variable Page Width and Length
® Set Top and Bottom Page Margins
® Variable Tab Settings

® Automatic or Manual Pagination

® Qutput Can Be Sent to a Disk matting utility TROFF. -
File, or Directly to a Printer DiskandManual ............ $75 £80 - 8080 Disassembler
Purchased with VEDIT . ... ... .. $50

m[S K Disk Production and File Transfer Program

Finally, you can solve most of your disk
production and transfer problems without RSN
buying thousands of dollars of expensive [EERmeE.
hardware. VDISK is a unique software package [EESSYIE
that allows you to produce (Format, Read and :

Write) or transfer virually all 5 1/4" soft (AR
sectored, double dersity diskettes on an DEC VT180
unmodified IBM Personal Computer. DE(}

You may have already have tried VDISK. Rainbow

Chances are that the diskettes you have received [MLAYS

fom many of the well known software [

companies or distributors were made with VDISK. HP 8,7,

It is a proven and well received product. HP 125
VDISK is menu driven and easy to use. It also IBM CP/M-86

simplifies diskette production by allowing all [l

diskettes to be produced on the same machine, in Morr.oyv

the same manner and with the same simple Decision

commands. NEC PC8000
VDISK requires no hardware modifications e

and comes with our advanced CP/M-86 Osborne DD

operating system - no other software is needed. drona

PCDOS disks can also be read and written. Plus  [SR

support for popular hard disks is available. ol e
We can now help save you from the expense lelewdg;) o

and headaches of one of the biggest problems in Z: “.”;1

the microcomputer industry. VDISK is priced at Zem'[h ?1330

$1150 plus a $60 fee per desired format. (Dealer 4

discounts are also available). As new formats are And Many

developed, they may be purchased for only $60 Others

each.

MODEM-86 ce/ 86 and Mspos Communicatr

MODEM-86 is the first truly universal telecommunication program
for the [BM PC, Displaywriter, other popular 8086 computers and many
S5-100 systems. A user may access a dial-up mainframe computer,
capture and store the data on disk, or transfer files back and forth (using
X-ON/X-OFF). Single and multiple files (both ASCII and Binary) may
also be transferred reliably with error checking / correction between any
two microcomputers running MODEM-86 or the popular CP/M
MODEM4 and MODEM?7 programs. The help command, command
menu (expert mode turns menu off), and directory display simplify
operation,

MODEM-86 may be run in batch mode or interactively. This
software is available for both CP/M-86 AND MSDOS operating systems,
and will operate, without hardware or software modification, on more
computers than any communication package ever before.

Version for CP/M-860rMSDOS ... ... ... ... ... ...... $89

Versions for CP/M-86 plusMSDOS ... ............... $120

SYSTRAN cons6s0os pile Transier vty

SYSTRAN is a set of utility programs that run on CP/M-86 systems.
These programs perform basic file operations on MS-DOS disks, transfer
files between MSDOS disks and CP/M-86 disks, and several other useful
functions. SYSTRAN is distributed as eight command files on one 8"
single sided, single density, standard CP/M floppy disk or on 5 1/4”
floppy disks compatible with most CP/M-86 mini floppy systems.

The minimum hardware requirement is the same as the minimum
requirement for CP/M-86. You must have at least two disk drives. The
SYSTRAN utilities go through CP/M to access a MS-DOS disk so that
there are no special requirements for the system’s disk controller.

DiskandManual ............ ... ... .. ... .. .... $120

UNIX & TROFF are registered trademarks of Bell Laboratories, Inc.
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CompuView

PRODUCTS, INC.

1955 Pauline, Suite 300 Ann Arbor, Michigan 48103 (313) 996-1299 Telex - 701821

Orders: P.0. Box 1349, Ann Arbor, Michigan 48106




The Professional’s Editor for Program Development, Word Processing, Source Code Translations

EXPECT A LOTiemVEDI

Newest Features:

® Horizontal Scrolling

® Single Key and Conditional Search and
Replace with Pattern Matching

® Easier to Use than Ever

Widely acclaimed as an editor, VEDIT has evolved to
be much more. VEDIT is not only a versatile full screen
editor, its command mode has become a powerful
text-oriented programming language based on TECO.
For the first time you’ll be able to perform complex text

manipulations that are impassible for
any word processor. Just a few
examples of VEDIT'S command
MACTO power are:

® Hundreds of tedious search/replace
operations, once performed by hand,
can now be made automatically on
dozens of files without your
intervention.

® VEDIT macros are indispensible
with source code translations. (Ex-
ample ZILOG to/from INTEL trans-
lator macros are included). A com-
plete line of translators will be avail-
able soon.

® Anon-line tutorial and mail merge
program, completely written with
VEDIT macros, (source included) is
available as an inexpensive option
--imagine what you can write for your
own applications.

Word processing is a snap with
paragraph formatting, word wrap,
print functions, and VEDIT’s un-
matched ‘cut and paste’ capability.

VEDIT cuts programming time in
half - with multiple file handling and
special features for Pascal, PL/1, ‘C,
Assembler and other languages.

VEDIT is completely customizable
-- you configure your own keyboard
layout. Use any function or cursor
key you wish. Plus our total com-
mitment to hardware support ensures
that VEDIT will be perfectly matched
to any microcomputer you are ever
likely to own.

Reviewers’ Commenis

‘The performance of this product is nothing
short of outstanding!’

‘VEDIT is a ‘virtual’ text editor. The amount
of memory in your computer does not limit
the size of the file you can edit.’

Tim Daneliuk, InfoWorld - May '83

‘At present there are three major entrants into
the screen editor category for the PC...VEDIT
is the front-runner for the definitive quality
screen editor.’

Todd Katz, PC Magazine - October, '83

True Full Screen Editing

Edit Files One Disk in Length

Automatic Disk Buffering

Compact (Only 16K) and Fast
isplay of Line and Column

oto Text Markers

‘Undo’ Key to Restore Line
Automatic Indent/Undent
Adjustable Tab Positions

Repeat Function Key

VEDIT is available for virtually every 8080, Z80 or
8086 microcomputer made. To order please specify
your computer, operating system and disk format.

VEDIT - Disk and Manual

veDrT

CUSTOMIZABLE
FULL SCREEN EDITOR

Text Move and Copy
Scratchpad Buffers
Loa > Buffers on Disk
Directory Display
Edit Additional (small)
Files Simultaneously
Insert Another Disk File
Unlimited File Handling
Recovery from ‘Full Disk’

Powerful Command Macros

‘VEDIT's ‘visual’ mode, where you will spend
most of your time, has a multiplicity of
valuable one-or-two-keystroke commands
which make it very easy to enter and modify

X' Frederick Zimmerman, Sextant
- Fall '83

‘VEDIT's by all odds the most flexible
programming editor I've ever seen.’

‘One of its best features is multiple buffers;
that is, you can store chunks of programs in
various places and pull them out into your
main file when needed.’

Jerry Pournelle, Byte - September, ‘83

Change Disks While Editing
Word Wrap, Format Paragraph
Simple Printing

150 Page Indexed Manual
Startup Command File

Menu Driven Installation
Program CRT Function Keys
Support Newest CRT terminals
Flexible Memory Map Support
Customizable Keyboard Layout

8080, Z80 or IBM PC.$150
CP/M-86 or MSDOS .$195
Manual only
On-Line Tutorial . . .$15
Mail Merge

CP/M is a registered trademark of Digital Rescarch Inc. MSDOS is a trademark of Microsofi. 1BM & a trademark of
International Business Machines. Quates from InfoWorkd review Coypright 1983 by Popular Computing, Inc. a subsidiary of
CW Communications, Inc., Framingham, MA - Reprinted from InfoWorld. Quotes from Byte review Copyright 1983 by Byte
Publications, Inc. Quotes from Sextant review Copyright 1983 by Sextant Publishing Co. Quotes from PC Magazine neview

(Copyright 1983 by PC Magazine.
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CompuView

PRODUCTS, INC.

1955 Pauline Blvd., Suite 200 Ann Arbor, Michigan 48103 (313) 996-1299 Telex - 701821
Orders: P.0. Box 1349, Ann Arbor, Michigan 48106
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c

c

e e

i

jne
mov
out
ret

ttychk
ttyin
rser

rser+l

ttyot
a,c
rser

ert: routines. same

rtchk: in
ani
ret

rtin: call

rtot: in

ptr routine

trin: in

lser+l
2

crtchk
crtin
1ser

Iser+l
crrot

a,c
lser

s;check receiver
sret non—zero if ready

sget port data

;get port status

;xmit buffer empty?

;1f not, wait til is

; then output char from c

as tty:, but use left serial port

;get port status
;check receiver
;ret non—zero if ready

;get port data

;get port status

sxmit buffer empty?

5if not, wait til is

; then output char from ¢

uses right parallel (input) port

mothr+6 ;motherboard status

Strin

psw

a,30h

spi flag

;loop until data

sread data from parallel port
;jsave byte

;reset value

mothr+6 ;reset pi flag

sW
fh

;jrestore input byte
selear parity bit

lpt routine uses left parallel (output) port

ptot: in
ani
jz

this is the parallel port output section which uses the mx80 correctly

mov
out
mvi
out
mov
ret

?othr+6

lptot

a,c
0

a,20h

mothr+6

a,c

smotherboard status
s;test po flag
sexternal device not ready yet

;get character to be sent
;send it
sreset the flag

;and restore the character to a
;finished

*kkkkkk* this is the end of the bios patch #kikkdikkk

end
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NOW THERE ARE TWO WAYS
TO MAKE dBASE 11 ATREAT,

(ONLY ONE IS GUARANTEED.)

Let Autocode write your programs for you.

For those of you with no desire to join the
ranks of computer programmers just to get your work
done, treat yourself to Autocode. Autocode is the
easiest, fastest way to get what you want from dBase 11,
because it generates complete, high quality programs
from simple instructions. Whether you're a dBase 1
master or just learning, you'll like the way Autocode

writes powerful, elegant code with a minimum of effort.

And you'll appreciate the fact that Autocode, unlike
slower, less capable program generators, supports
sophisticated dBase Il features like on-screen calcula-
tions and multi-tiered criteria for report generation.

dBase 1 is a registered trademark of Ashton-Tate.
Autocode 1 is a trademark of Stemmos Ltd.

Even if you're an experienced programmer, the consis-
tent quality of Autocode’s programs will win you over.
Use Autocode without risk.

Give it a try. For only $195.00, you get the
unabridged Autocode disk and our concise, entertain-
ing, clearly written manual. We're so sure you'll like
the simplicity of Autocode’s easy to use menu-driven
operation, the only risk is that you'll never go back to
dBase Il alone. So for a taste of the best thing that’s
ever happened to dBase 11, try Autocode. Contact your
dealer, or call toll-free 800-262-8800 or (415) 777-
3800. Or write Axel Johnson Corporation, 666 Howard
St., San Francisco, California 94105.

A member of the Axel Johnson Group.



Digital Research
Computers’ 16K and 32K
Static RAM Boards

Expand system memory with two high-quality boards
by Mark D. Pickerill

tarting computer life with a 4K Level 1 TRS-

80, then moving up to a full-blown system has

proved to be a very educational experience.

Still, as an electronics technician, I wanted a

computer that had greater hardware flexibili-
ty and could run under CP/M. In late fall of 1981, there-
fore, I purchased a brand-new IMSAL

Though on a limited budget, I managed to scrounge
16K worth of 2102 memory chips free, as well as two 8K
bare boards to stuff them on. This gave me an S-100 system
with 16K of RAM and no I/O. Since I was eventually
planning to get a disk system for the IMSAI, I knew I
needed more memory. Enter the 16K and 32K RAM
boards from Digital Research Computers (not associated
with Digital Research Incorporated, the creator of
CP/M).

When I researched the 16K RAM board market, I
found that this board (which apparently has no model
number) was by far the cheapest. From the ads, it sounded
very good at $149.95 (it has since been reduced to
$119.95). I rushed off an order, and in about a week and a
half received my Kkit.

I assembled the 16K board, and was so pleased with it
that I ordered their 32K RAM board kit (EPROM II at
$139.95) to complete my memory. This one arrived in
about three weeks. A call to the factory revealed (logically
enough) that their shipping schedule depended on the
number of orders received: the more they have to ship, the
longer it takes.

Documentation

The contents of both documentation packages are very
good. Though not quite Heathkit concise, the documenta-
tion is written in a style that may best be described as ““con-
densed Heathkit,” and is printed in a good, readable dot-
matrix print. However, while the manual for the 16K
board was easily readable, documentation for the 32K was
one of those slick, grey, hard-to-read copies. Another criti-
cism is that the schematics in both packages are drawn
frechand. Although the schematics are readable, it would
be nice if D.R.C. would spend a couple of hours drafting
them.

Assembly

The 16K board went together without a hitch, while the
32K board had a minor assembly problem. The assembly
instructions stepped me right through the construction
phases to completion. Solderability was very good on both
the boards and the components, with one exception. The
32K board is actually a multifunction board (more on this

Mark D. Pickerill, 80 Desmond Rd., Salinas, CA 93907

later). Jumper blocks and plugable headers at each memo-
ry socket determine whether the socket contains RAM or
ROM. These jumper blocks are tin plated. I would rather
see gold-plated jumper blocks, not only for better contact
with the plugable headers, but for better solderability. I am
very experienced with a soldering iron, but soldering these
jumper blocks was a challenge. However, I was able to get
a good connection with a little patience, and had no further
trouble assembling the 32K board.

I did do one thing that differed from what the instruc-
tions called for in assembling the 16K board. The manual
says to install a 16-pin socket and use jumpers for bank se-
lect. I am not very fond of plugable jumpers (as opposed to
soldered jumpers or plugable headers), so I installed an
eight position DIP switch in this location.

Here’s a tip. Whenever assembling any computer equip-
ment, always test all the bypass capacitors with an ohmme-
ter (preferably analog). The capacitors should “kick” the
needle, then the needle will return to a higher value.
Tantalum capacitors should also be checked, but at the
lowest range of your ohmmeter. The value is this: If one of
the capacitors is shorted, you can spend several hours
tracking the problem down. I have never found a shorted
bypass capacitor, nor problems with these capacitors when
assembled, but have seen others spend days tracking down
this problem.

Quality

Since I work in the microcomputer field, I know well-de-
signed hardware when I see it. These boards are of the
highest quality material. Every chip, both memory and
support, is bypassed on the 16K board. The bypassing on
the 32K board is not quite as extensive but still very good,
especially since the 32K board uses very low-power memo-
ries. All voltage regulators on both boards are bypassed on
both input and output by 6.8 microfarad tantalum capaci-
tors. Good-quality sockets are used for the address select
jumpers on the 16K board. These pins do not hold the
jumpers as tightly as I would like to see, although in opera-
tion they seem adequate. Both boards appear to be very
well designed.

Board features and set-up
There are significant differences between the 16K and the
32K RAM boards, so I'll describe them separately.

The 16K board uses 2114 x 4 static RAMS, with four
voltage regulators. All options are selected by jumpers (un-
less you install a switch for bank select, as above). The
board is addressed as four 4K blocks, with each block ad-
dressed separately by installing a single jumper. Wait
states 0-4 can be selected with another jumper. The board
can respond to phantom by installation of a jumper be-
tween two pads, and you have the option of reset enable or
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Standard

Pascal for Your IBM PC, MS—DOS CPIM 86, and CP/M 80 Computers

1ang on to your sea

Turbo JRT MT +
Pascal
8 & 16 bit YES NO YES
Editor YES NO NO
oot | ves | mo | ves
Locates RunTime]
Errors Directly YES NO NO
in Source Code
Compilati 69 s.
Sp . lCl!I'l ls 46 s. |:-;:|:I:e;
Executio
Speecll " 6 s. 69 s. 8s.
g 27K
Disk Space | gy | 83K | 168K
editor
Price $49.95 $39.95 [$595.00

enchmark data based on EightQueens in “'Algorithms + Data

Jctures =

Programs'* by M. Wirth (Prentice-Hall, publisher)
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‘bo Pascal Is a trademark of Borland International.

MT+ is

rademark of MT MicroSystems JRT Pascal Is a product of
T Wordstar is a-trademark of Micropro

There has never been a Pascal compiller
this good with so many powerful features.
We know what you've been waiting for: a
true Pascal compiler that works fast, offers
a full screen editor, and has a great price.

Turbo Pascal has it all. First, we've
included a built-in, interactive full screen,
Wordstar compatible editor; it not only lets
you correct errors, but during program
compillation the cursor even jumps directly
to the error and waits for your correction.
No kidding. Second, it takes only 27K of
disk space, including the editor; and on
your microcomputer you need all the space
you can get. Turbo Pascal is

Turbo Pascal $49.95 + $2.00

Borland International
4807 Scotts Valley Drive
Scotts Valley, California 95066

s Turbc

Pasca

10 to 70 times faster during compillation, as
well as execution than Digital Research’s
MT+ or JRT Pascal.

Hard to believe your good fortune on the
price? Don't worry. We're Borland, and we
produce only quality, state-of-the-art soft-
ware. Companies such as Micro Pro, Morrow
Computers, Access and others distribute our
software products, so you can’t go wrongd.

Place your order today. And we’ll ship
your Turbo Pascal out fast. For VISA and
MasterCard orders call toll free:

1-800-227-2400 X 968
IN CA: 1-800-772-2666 X 968

Dealer and Dtstnbutor inquiries welcome.

vbo My system is: 8 bit __ 16 bit _
shipping per copy. Operating system: CP/M 80 ___
Check __ Money Order __ CP/M86. M5DO5. . . PEDOS ..
VISA _ MasterCard __ Computer: Disk Format:
Card #: Please be sure model number and format are correct.
Exp date: Shipped UPS.
NAME:
B BORLAND  oonss
.» CITY/STATE/ZIP:
INTERNATIONAL  teLePHONE:

California residents add 6%:% sales tax. Outside North America add $15.00
for airmall, or $5.00 for surface mall. Checks must be on a U.S. bank,
and in U.S. dollars. Sorry, no CO.D



Now; the most
81gn1f1cant advancein
DEC software ever!

Announcing DIGITAL REVIEW...the monthly magazine
excluswely for your DEC microcomputer.

HARDWARE: Each and every |
month, you'll get all the latest |
technological developments— |
minicomputers. .. microcom- [
puters. .. peripherals. .. tele- |F
‘ Communlcatlons—and what |
they mean to you.

PROGRAMMING: All the latest %
in programming tech- :
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| applications.

WORD PROCESSING: You’ll learn
the newest techmques that
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office as efficient |
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tive as possible.

COMPUTER GRAPHICS: Color vi- |
sual tools for the financial |
analyst, the laboratory tech-
nician, and the physics major.
DIGITAL REVIEW reports
on the latest innovations and
how you can use them in your
field.
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_ | newest in operating sys- |
Fol| tems...or advances in com-
B puter networks, DIGITAL
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{ date...and spotlights releases
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. _ —the user—to
network your
lapplication
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ideas.

1004

BREES that are changing the way
busmesses conduct their business.




Suve up o 36%!

/ Now, through this Special
f Introductory Offer,
/ you can save up to 36%

when you subscribe to
DIGITAL REVIEW,

e [ ]
L 4
{ PO. Box 2989
! Boulder, CO 80322

review

YES! | want to subscribe fo
Digital Review for:

¥

|

I [ One year (12issues) ~ CHECK ONE: O Payment enclosed O Bill me I
| for $24.97—I save 16%! Charge my: O American Express 0 MasterCard 0O VISA |
I O o years t"or0 |
I $4397—1 save 27%! Account No. Exp. Date l
I O Three years for |

N
1 $5797—1I save 36%! ame I
| Savings based on full Addresy I
| one—ye:z%‘r$ ztétéscription City State Zip |
i 97 3 :
| pA];jl‘cie;l)} fit Cafigdaand Please allow 30 to 60 days for delivery of first issue. |
l all other foreign Would you like to receive special offers from qualified users l
countries. of our mailing list? O Yes [ No 8H104




Static RAM Boards continued . . .

reset disable with still another jumper. Finally, the board
supports “Cromemco Standard™ bank select (port 40H).

The 32K board uses the new 2016 2K -wide RAMS (2K
x 8). These chips use so little power that only two voltage
regulators are needed to operate the entire board. This is a
good example of how far memory technology has pro-
gressed in the last few years. My 8K boards with the old
2102 memory chips felt like a blast furnace after five min-
utes’ operation. The 16K board (below) with 2114 devices
is only slightly warm after hours of use. The 32K board
(top right) is literally cold after being on all day!

The 32K board is actually four boards in one. According
to the manual, this board can be used in any one of four
ways:

1. Asa 32K 2716 EPROM board

2. Asa 32K 2732 EPROM board

3. As a mixed 32K 2716 EPROM/2K x 8 RAM board
4. As a 32K static RAM board.

Of course, I am using the board as a 32K RAM board. Un-
der normal operation, all options except RAM/ROM are
selected by the five (WOW!) DIP switches. The first two
switches are segment disable switches. These switches en-
able you to disable any of the 16 memory devices to allow
for memory-mapped 1/0, PROM memory on another
board, etc.

I found an interesting characteristic of this board while
testing the segment disable. If you disable a memory chip,
the chip still responds to a memory write. This, of course,
does not matter because the data cannot be read.

A third switch is for extended address operation (A16-
A23), while a fourth is addressed as two 16K blocks, two
pairs of A14-A15 switches are used; one pair for each
block. Other sections of this switch enable or disable ex-
tended addressing, phantom disable, zero or one wait state,
and Cromemco (port 40H) or North Star (port 20H) bank
select. Lastly, the fifth switch determines which bank the
board is part of. Both boards have an LED indicator that
comes on when the board is bank enabled. In addition, the
32K board also has an LED that lights when the board is

PHOTOS BY JILL SCHMIDT

extended-address enabled.

As mentioned above, the 32K board can also use 2716
EPROMs. This is selected by installing the plugable head-
er in the appropriate position, next to the socket(s) that
you wish to contain EPROM.

Two seldom-used options require cutting “cuttable
traces” and installing jumpers: 1) reset disable, and 2) us-
ing the board as a 32K 2732 EPROM board.

A potential problem exists when you are using these
boards in a system that does not employ bank select. The
problem: No bank-select disable. You cannot tell the
boards to ignore the bank select port. If you write out to
the bank-select port by accident, then, depending upon
how the bank-select switch is configured, the boards can
disappear from the address space. There are three possibil-
ities. First, the bank-select switch has some, but not all,
switches turned *““on.” Depending upon the data, the board
could “disappear” upon an output to the bank port. Sec-
ond, all bank-select switches are on. You are fairly safe
here. If your system doesn’t employ a bank select, I'd rec-
ommend setting all bank switches on. This way, only a
zero to the bank port will disable the board. Third, and
last, all switches are off. This is the worst. Any output to
the bank port will disable the board. Admittedly, these
three possible problems are remote: software doesn’t usu-
ally write to random port addresses, but I feel that a poten-
tial user should be aware of these possibilities. My system
does use bank select, so this is not a problem. I'll add that
my Cromemco PROM board cannot have these problems
because it has a bank-select disable option.

Compatibility

The 16K board is not an IEEE-696 compatible board be-
cause it does not support extended addressing. Other than
that, I cannot find any other incompatibility. Since there
are many systems not using extended addressing, many us-
ers will not consider this a drawback. This board has evi-
dently been around for a while, since the silk screen on the
board is dated 1978. The 32K board reads “32K EPROM
IT Copyright 1982 Tanner Computers.” Tanner Comput-
ers? Evidently, D.R.C. has purchased the 32K board from-
another manufacturer. This idea is further supported by
the fact that the 32K board is blue, while the 16K board is

I know well-designed hardware when I see it. Every chip,
both in memory and support, is bypassed on the 16K
board, and the bypassing on the 32K board is very good.
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o What's easjer than
2 spending money?
o Keeping track of it with...

Checks Balances

At last! A full screen editing checking and finance program so informative and
easy to use you’ll wonder how you lived without it! Especially at 54995

Category totals instantly updated with each

Sixteeen user-definable categories. new entry or change.

i Includes
289,99 A =ADVERTISING 83.48 0  =OFFICE SUPPLIES categories for
b i 3.67 LABR =CONTRACT LABOR 36,37 P =PHONE e s
Ussyeuir.cureorto 2 =DEPOSITS 168.70 POST=POSTAGE AND SHIPPING kit B
B 1 ety 32.51 ENTERTAINMENT 806,80 REF =REFUNDS Seivicn chaties
entry anytime. 4. EQUIPHENT FOR RESALE 527.89 R =ROYALTIES '
Scroll forward and EQUIPMENT-IN HOUSE 221,27 TAX =TRXES-SRA AND OTHERS
back through your ¥ =HERCHANT DEPOSITS .80 T =TRAVEL EXPENSES
register or instantly © =HISC. EXPENSES 45.83 U =UTILITIES
go to any entry. a 132.51 «ASH 5518.11 DEP ; ) Checks and
*ss=== -+ 4+ - - Balances aligns
Pay TO: MARFIN JONES 5. s decimals and
> Hemo: PRINTING & LABOR - left justifies text.

61883 Pay TO: ALLENBACH INDUSTRIES
ER Memo: INVOICE #7838, 7984

For complete rec-

ords, cash expendi- $CASH  B6-18-383 Pay TO: TEMPURR INN _ ]
tures are inclﬁded s <ENTR® Memo: MEETING TO DISCUSS NEW RDVERTISING EQLQESBV:‘?Edh
in category totals
but not bank bal- $0EP  85/21-83 Pay TO: DEPOSIT éh;r?ﬁgh your
ance. <DEP > Memo: SALES FROM MAGRZINE ROD ) :

. et e T PO e S = ey R T

L L T e
= DISPLAY & EDIT = TRUE §  12289,42 BANK §

Bank statement balance reflects only
All commands in plain True checking balance instantly updates items checked off as having cleared your
English. with each entry. bank.

So easy to use! See your financial totals start to add up before your eyes in less than five minutes! Checks and
Balances’ cursor can move anywhere, anytime, to add or change entries, and all totals will instantly be updated
on your screen when you change an amount or move a check to a different category. Checks and Balances gives
you complete printed reports of the entire register, each category, or reports based on any entry in ““‘Pay to’’ or
““Memo’ —even bills and uncashed or missing checks. File size is limited only by your disk capacity. Over 32,000

entries are possible.
Technical: 80 x 24 CRT with addressable cursor, reverse video optional. Z-80 processor, one or more disk drives with over 180k capacity. 56k RAM.

CDE SOFTWHARE

2463 McCready Avenue |M*'*
Los Angeles, CA 90039
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hard di

sk hold up

your computer!

Not all hard disks are the same. In fact, some hard disks
are just plain bad news. Behind a mask of low price, all they
really offer is low efficiency. That’s because they do not have
the capacity or performance drive to do the job of modern
software. The wrong disk can hold up your computer system.
And, rob your operation of valuable time and money!

ProComp to the rescue.

ProComp brings your system up-to-date with reliable
high speed subsystems using the latest technology. The aver-
age access time of a ProComp hard disk is 800% faster than
the slowest disk on the market. And, among our competitors,
ProComp still averages 200% more access time.

ProComp ensures the reliability of our hard disks with a
thin film plated media which eliminates the dangers of fatal
head crash through power failure. . .shipping damage...or
even someone dropping the computer. Our drives use direct
motors and thermal compensation so that they give you the
same data on hot days and cold days. We even take the same
care with our cabinets by providing you with oversize power
supplies, fans and sturdy steel construction.

ProComp can take on the big guys.

ProComp subsystems support up to 36MB (unformatted)
per drive. These drives are available NOW, not next month or
six months from now. And, we have bigger and faster drives
to follow.

ProComp is easy to have around.

ProComp has more experience writing disk software than
anyone else. Our software can be installed by even the most
novice user in less than 10 minutes. And, we still provide you
with all the features that you could ever want.

ProComp is the most reliable hard disk that you can buy.
So, don’t get held up by any 'ole hard disk...call us—FAST.

systems inc.
333 West 52nd Street, New York, NY 10019 (212) 246-0074
Dealer Inquiries Invited
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Static RAM Boards continued . . .

green. The 16K board has D.R.C. stamped right on it.
Both boards are of equal quality.

Reliability

Since I won’t be getting my disk system for at least another
two months, my only way of testing the boards has been
from the IMSAT’s front panel, or running a test program I
have in PROM. In the time that I have had them, both
boards have passed the memory test program every time
I’'ve run it, as well as performing perfectly with the “goof-
around” programs I have flipped in from the front panel.
In view of the quality of these boards, I see no reason why
they wouldn’t be as reliable as any other well-designed
memory boards.

Summary

The Digital Research Computers 16K and 32K RAM
boards are extremely inexpensive, high quality, and versa-
tile memory boards. Documentation content is good, al-
though in the case of the 32K board, it is somewhat hard to
read. Current price for the 16K board: $119.95 in kit form, |
(add $10 for 4MHz) or $33 for the bare board with docu-
mentation. Current price for the 32K board is $139.95 for
32K RAM kit, $80 for EPROM kit, or $39.95 for the bare
board with documentation. The boards are available from
Digital Research Computers, P.O. Box 401565, Garland,
TX 75040. T am very pleased with both boards, and feel
they are good buys for anyone who needs to expand memo-
ry with quality boards. L]
CIRCLE 303 ON READER SERVICE CARD
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NEW!
Let Colonel Byte
take your child
on a trip through

Cybernia

They’ll learn all about computers along the way!

Growing up in the computer world
will be easier if your child under-
stands computers. And there’s no
better place to start than with the
computer thats in your home—
and with the help of this delightful
book.

Computer Parade traces the
adventures of Katie and her
brother aftcr they fall into the fam-

ily computer. It reads like a story
book. Yet it actually teaches the
basics of computer operation.

Any youngster age 4-10 will
delight in Computer Parade. It's
easy to read and richly illustrated
in full color.

Help your child grow up com-
puter literate by ordering your
copies now.

MAIL TODAY TO: CREATIVE COMPUTING PRESS

Dept. NC6Q 39 East Hanover Avenue, Morris Plains, NJ 07950
Please send me_______ copies of Computer Parade for $9.95 each, plus $2.00 shipping
& handling per book. Total Amount § #9P

O Payment Enclosed. (CA, NJ and NY State residents please add applicable sales tax.)

O Charge my: O American Express O MasterCard 0O Visa

Card #

Exp.

Signature
AME

4

CITY. STATE
*Outside U.S., add $3 for shipping and handling.
O Check here to

ZIP

receive a FREE catalog of computing books, magazines and guides.
Also available in your local bookstore or computer store.

For Faster Service,

PHONE TOLL FREE: 800-631 8112
(In NJ only: 201-540-0445

|
|
|
|
|
(please print) l
|
|
I
|
|

‘WAIT NOT,

If you've been waiting for a disk emulator that can
increase your system'’s throughput by as much as
50 times, the wait is over. Quasi-Disk is here!

Quasi-Disk is a high capacity, /O mapped RAM board
which acts like an additional disk drive on any 5-100 systerm.

Here’s what makes QuaAsi-Disk a
better buy than the others:
® Fully 5-100/696 compatible.
® QuaAsi-Disk offers 2 modes of
expansion:
a) Chip capacity may be doubled with
the addition of an add-on module.
b) Storage capacity may be increased to
4 Megabytes by replacing 64K RAMSs
with 256K devices.
® DMA compatible with transfer rates to
2 Megabytes/second.
® On board powerfail logic write protects
disk during power failures.
® Optional battery back-up provides 2
hours of powerfail protection.
® External wall mount power supply
allows system power to be switched
off while data is retained indefinitely.
® Six layer printed circuit board improves
L performance and reliability.

Electra

WANT NOT!

GUARANTEE

Unique design guarantees that
Quasi-Disk will perform as
advertised, in standard as well as
non-standard S-100 systems.
OR YOUR MONEY BACK

Manufactured by:

\

® Requires only 6 I/O addresses to access entire board.

® Supports extended /O addressing when enabled.

® Onboard 22 bit address generator may be programmed for
auto increment or decrement if desired.

® Any sector size may be implemented.

® Onboard LED's indicate “drive active
and “powerfail status”.

® Price includes installation software on
8" S5/SD diskette with all source code
supplied.

® Sample CP/M* Bios routines are
included for integration into any
CP/M* system.

® Quasi-Disk is covered by a | year
warranty and an extended warranty
option is also available.

”

Quasi-Disk (512K) - $799.00
Expansion Module
(additional 512K) — $595.00
Back-up Battery (including

wall mounting supply) —
$159.00

*CP/M is aregistered trademark of Digital Research

TIME SAVED IS MONEY
WELL SPENT

= |ncorporated =——

39 Durward Place, Waterloo, Ontario, Canada NZL 4E5. Phone: (519) 884-8200
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Floppy Problems
|l Have Known

by Kenneth M. Piggott

here is a time for most computer enthusiasts
when the urge to upgrade to a floppy-disk-
based storage system becomes overwhelming.
‘When the urge struck, I could no longer resist.
As I had an S-100 system, the natural choice
for an operating system was CP/M. I wish I could say that
my choice of hardware components was an unqualified
success. Unfortunately, it was not. Unlike most articles,
this one will discuss some of the pitfalls I encountered.

As I have been building up my system for a long time,
some of the components in my system are ancient, as mi-
croprocessor system boards go. My system, prior to updat-
ing, consisted of:

® Jthaca Intersystems Z80 CPU

® Godbout 16K memory

® Morrow WonderBus motherboard

¢ Home brew: A/D converter, cassette

interface, PROM burner, realtime clock,
printer interfacer card

The total memory available in my system at that time
was 20K. While 20K is technically the minimum amount
of memory that will work with CP/M 2.2, I don’t advise it,
as most CP/M programs require much more than that.

The first decision I had to make was whether I should
purchase and integrate the various components, or wheth-
er I should purchase one of the single-board S-100 comput-
ers which incorporate the CPU, memory, and disk control-
ler. Since I eventually hope to upgrade to a multiuser
system, I was looking for a DMA-type controller. The lim-
ited research I had done on S-100 single-board computers
indicated that I could not access the on-board memory
from an external source (i.e., DMA transfer). Also, I'm a
fan of static memory, and most of the single-board com-
puters use dynamic memory. For better, or, as it turned
out, for worse, I decided to go the separate component
route.

For a considerable period of time, I've been interested in
DMA (Direct Memory Access) floppy disk controllers.
Specifically, the two boards that interested me were the
Godbout DMA 1 and the Morrow Designs DJDMA.. For-
tunately, I had an opportunity to visit the NCC (National
Computer Conference) in Houston. Godbout was absent
from the show, but Morrow Designs was present and I was
able to talk to George Morrow. Prior to my conversation
with him, I had some serious doubts as to the possibility of
adapting my Ithaca Intersystems CPU to the DMA con-
troller. George Morrow indicated that the main compata-
bility problems were with dynamic memory, which I did
not have, and as long as the CPU board supported the
DMA handshaking signals, there probably wouldn’t be
any problems. After confirming that my CPU card would
support DMA transfers, I decided on purchasing the
following:

® Morrow Designs DIDMA floppy disk controller

(Photo 1)

Kenneth M. Piggott, 16166 Chesterfield, East Detroit, M1
48021

e Fulcrum Computer Products 64K static memory
board (Photo 2)

e 2 Mitsubishi 8" double-sided floppy disk drives
(Photo 3)

® Dual 8" floppy power supply (U.S. Micro)

® Dual 8" disk enclosure (Jade)

® Dual 8" disk connecting cable

I decided to assemble the disk components myself be-
cause of economic reasons. The disk enclosure from Jade
and the power supply from U.S. Micro totalled only $110.
Add the price of the drives, cables, and controller, and the
total cost is considerably under the price of the complete
system from Morrow. The trade-off, of course, is that I
would be responsible for integrating the components into a
usable system. I must admit that, as an educational experi-
ence, my selection of components has been an excellent
choice. Other than that, I recall the four months of prob-
lems T had and wonder about the wisdom of my choices.

The good news is that the 64K static RAM memory
board from Fulcrum Computer Products (Photo 2) has
worked flawlessly. The only caution I extend is to read the
documentation very carefully. One misplaced jumper can
prevent the board from working properly.

My problems occurred with integrating the disk system
components. The documentation that comes with the
Morrow DMA controller is woefully inadequate for the
first-time CP/M disk system user. Some of the written
documentation is contradictory to the documentation files
supplied on the disks. When coupled with the Digital Re-
search documentation on CP/M, the situation is one step
removed from hopelessness.

After reading the documentation, I decided it was time
to attempt to bring up the system. The DIDMA controller
has an on-board serial port to which a terminal can be
hooked. The initial configuration of CP/M communicates
through that port. An adapter is required from the connec-
tor on the DIDMA to the DB-25 connector on the termi-
nal. The first attempt at bringing up the system was
doomed to failure. Hardware problems with the CPU card
prevented proper DMA transfers. The problem lies with
the MWRITE signal. As per the IEEE-696 standard, the
DMA controller does not support the MWRITE line. If
you have older S-100 boards that use MWRITE, your
board will have to be modified. The inset shows all the
changes which I made to the Ithaca Intersystems board.
Once I corrected the CPU hardware problems, the system
booted up. The difficulty now became one of configuring
CP/M to my peripherals. If I had been familiar enough
with using MOVCPM and SYSGEN, and had an assem-
bled listing, I could have patched in my I/O routines.
However, since the CP/M system supplied is preconfig-
ured with drivers for a hard disk, which I don’t have, and
as these drivers take up room in memory, I decided to
delete these and reconfigure my CBIOS. The Morrow
CBIOS.ASM file is 130K long and is very intimidating to
the novice. There are no clearcut instructions for modify-
ing the CBIOS for the system. It’s somewhat a trial and er-
ror proposition. Once you've made the changes to the
CBIOS, you might think that all you have to do is assemble
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the CBIOS with the ASM program supplied with the
CP/M package. Well, it doesn’t work that way. The reason
is you have to purchase the $90 Digital Research MAC as-
sembler. When you try it, however, some of the internal
symbols contain an illegal character. A little work with the
ED program fixes that and, I'm happy to say, I finally was
able to get an object file of a patched CBIOS. Incidently,
the best source of integration instructions is in the file
NOTESHD.TXT. Why it’s in a file labelled “Notes Hard
Disk” I’ll never know. A happy ending? Hardly! If you re-
member, I remarked that because I purchased separate
components, the responsibility for integration was mine.
My problems were just starting.

It didn’t take me very long to discover that I had com-
patability problems between the Mitsubishi disk drives and
the Morrow DIDMA controller board. I could not reli-
ably write on tracks 60 and above. Additionally, T wasn’t
able to get the drives working correctly in the double-sided
mode. Repeated calls to Morrow Designs were not very
successful. First of all, the phone lines to Customer Service
are very difficult to reach. Often I would make eight to ten

tries over several days. When I did get through, I received.

the impression that my problems were somewhat beyond
them. Don’t get me wrong. They were extremely courteous
on the phone. Unfortunately, they weren’t much help, ei-
ther. One of my major difficulties with them was in trying
to get a copy of the source listing of the on-board PROM.
The company policy is not to distribute it. Through a lot of
work (mostly guesswork) on my part, I discovered one of
my problems to be that the Mitsubishi disk drives don’t re-
quire any write precompensation. Write precompensation,
however, is required on Morrow’s standard drive, the
Shugart (write precompensation shifts the timing of the
write data stream with respect to the index signal on the in-
ner tracks of the diskette). There are several disk controller
chips on the market (the NEC 765 is an example) that have
adjustable write precompensation to accommodate the
Japanese drives. On the Morrow board, I used a simple
hardware modification to disable the write precompensa-
tion. I removed IC 4B, bent out pin 6, and reinserted the
chip in its socket. I then connected pin 6 on the foil side of
the printed circuit board to ground with a jumper wire.
This corrected my problem with writing on tracks 60 and
above by eliminating the write precompensation. I still had
the problem of getting the controller to work with double-
sided disks.

Photo 1. The Morrow Designs DJIDMA disk controller
board. Note the large heat sinks on the left which I installed
on the board in order to keep the power regulator tempera-
tures down lo a reasonable level.

Up to this point I had made six to eight phone calls to
Morrow’s Customer Service, as previously mentioned.
Their assistance, while being cordial, had been minimal.
One might suggest that the problem has been with the
drives and not the controller. However, there are many
controllers that work with the Mitsubishi disk drives. It is
my personal feeling that buying and connecting disk drives
is like buying a new set of tires for a car. You have to bal-
ance and align the tires, but they still work. I feel it should
be the same with disk drives. There should be a procedure
or software patch to adapt the disk drives to the controller.
I also feel that since I purchased the myriad of components
that I did, the responsibility for adapting the components
should be mine. I would gladly make the necessary
changes to the on-board firmware; however, Morrow re-
gards the contents of the firmware’s source listing as a
closely quarded secret. Without the listing, there’s no way
I can integrate the components.

I decided to make one final call to Morrow Designs and
ended up talking to George Morrow. He was exceptionally
easy to talk with and seemed genuinely concerned with my
difficulties with his product. He admitted that Customer
Service has been swamped, that there was a lack of initial-
ization documentation, and that the DJDMA board is
probably not a product for the novice. While he wouldn’t
send me the source code, he did promise to send me a new
PROM (this will be the fourth). Maybe this will fix my
problems. Time will tell.

One other problem I mentioned while on the phone to
California was that the heat sinks get very hot. In fact, I re-
placed the ones that came with the board with much larger
ones. The explanation for the hot heat sinks was the rela-
tively high current drawn by the custom bipolar ROMs.
Because of the scarcity of the parts and their high current
requirement, Morrow Designs.plans to replace these parts
with their CMOS equivalents. Consequently, the board
should run much cooler in the future.

If I had to do it all over again, I doubt that I would do it
the same way. It’s been a tremendously educational experi-
ence, but one which I hardly consider worth the effort. For
a novice disk drive and CP/M user like myself, a good al-
ternative may have been one of the all-in-one computer
boards. If an individual insists on going the route I have, I
suggest that they check with the manufacturers of the
components to confirm their compatability. Also, check
with individuals and with CP/M application groups in

Photo 2. The Fulcrum Computer Products 64K static mem-
ory board with 48K of memory installed.




Floppy Problems continued. . .

Board Modifications
These are some of the changes made to my Ithaca
Intersystems board. The most important is No. 1. Nos. 2
and 3 may not be necessary for the operation of the
DJDMA disk controller board, but they correct some tim-
ing problems. If you’ve never done this type of modifica-
tion, don’t do it. Get help from a friend.

#t1. The wiring on my Ithaca Intersystems board was
not as shown on the schematic. The MWRT signal floated
high during the DMA operation. As I had some older
boards which used MWRT (an active high signal), they
were activated when this happened. The simple correction
is to cut the trace between IC4 pin 13 and S-100 pin 68.
Then ground pin 68. If your system should need a coinci-
dent MWRT signal with PWR¥, then a different approach
must be taken. For this, perform the modifications shown
in the table at right.

#2 To correct the generation of SWO#, cut the connec-
tion between IC 19 pin 13 and IC 18 pin 2. Do this careful-
ly as this trace is connected to other pins which should re-
main connected. Then connect IC 18 pin 2 to IC 19 pin 10.

3. When this board was originally designed, the state-
of-the-art 8080 chip at that time used a status latch chip.
Accordingly, one was designed into the CPU board. Since
the Z80 latches its status line, the on-board latch can be
disabled by connecting pins 4 and 13 to ground after cut-
ting the traces to those pins. The same caution as in No. 2
applies. This trace is connected to two other chips that
should remain connected. :

#4. Although I haven’t implemented it yet, and the
DIDMA doesn’t require it, a correction for the pSYNC
signal appeared in the October 1980 issue of Micro-
Computing. You might try making this modification if you
are having problems with other boards in your system.

1) Cut trace from... 2) To... 3) Reconnect to. ..

IC 4 pin 13 S$100-68 —

IC 10 pin 11 S100-21 S100-45
IC 10 pin 12 S100-71 $100-77
IC 10 pin 13 IC 10 pin2 $100-68
IC 10 pin 2 — Ground

your area for advice on products they’ve used. Above all,
think of any problems you may have as a terrific educa-
tional experience.

Editor’s Note
We publish this article as a classic object lesson in the prob-
lems that can arise when an individual, however technical-
ly competent, tries to use a complex interface board with a
peripheral not specifically supported by the interface man-
ufacturer, and particularly one that is not in general use in

Photo 3. Top view of my disk drive controller. To fit the pow-
er supply in, I disassembled the transformer from the power
supply and remounted it in a more advantageous location.
Note the Optronics Technology AC disk motor controller
mounted at the reay of Drive A (drive at bottom of photo). It
turns off the disk drive’s AC motor when the drive is not se-
lected, cutting down the wear and tear on the disk.

128 Microsystems December 1983

the microcomputer industry. This is the case with the
Mitsubishi drive. Morrow Designs evaluated two or three
Japanese drives (though not the Mitsubishi) and found
that they departed so far from the Shugart specifications
(the de facto standard in the U.S.) that no attempt was
made to support them. We summarize below some of the
other issues raised by Ken Piggott, and George Morrow’s
responses. :

PROM Source Code. K. P.: “As a customer, I believe I
should have access to the information I require to adapt a
product to my system. I am not asking for a solution to my
problem, but rather the information to correct the problem
myself.” G.M.: “The code is extremely tricky; five months
of hard work by a competent programmer were required to
make the controller work reliably with Shugart and look-
alike drives. To release the source code to an individual
would expose us to a stream of further questions about it
that we do not have the time to answer satisfactorily. I am
not unsympathetic to the hacker, but to stay in business we
have to allocate most of our time and efforts productively
to our prime customers.”

The drive, K. P.: “I feel that the Mitsubishi engineering
data which I sent to George Morrow was sufficient to cor-
rect the problem as it exists with the DJDMA controller.”
G.M.: “There is no substitute for the hardware, as we
found even with Shugart drives. If Ken’s request to
Mitsubishi to supply us with an evaluation drive on loan
had been honored, we might have tried to get it working.
We did not feel obligated to buy this drive, since we had re-
ceived no other requests to support it.”

A final note. Understandably, Ken Piggott is not happy
with this situation—but then, neither is George Morrow.
Many of our readers have found George helpful and sym-
pathetic in solving problems relating to his products. But,
he points out, S-100 products are no longer dominant in
the market (you have only to look at Altos, Ithaca Inter-
systems, IBM, and all the portables to see how true this is).
He will fully support his S-100 products in the environ-
ment for which they were intended, but if you want to
match them to components not tested by Morrow Designs,
there is a limit to the amount of help you can expect. D




Linked atLast!

MSPRO"unites MS-DOS®
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Now, lovers of CompuPro® hardware can
be users of most IBM software. The MSPRO™
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of nations, by making the world of MS-DOS®
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for the first time.
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Improved Trigonometric
Functions for CBasic-80

by Robert Lurie

Basic-80 has long been a popular language

for commercial programming. It has never

enjoyed much favor for engineering or scien-

tific applications, however. The main reason

for this, I suspect, lies in its use of BCD
arithmetic, which executes more slowly than the binary
arithmetic employed by Microsoft’s Basic-80, for example.
Nevertheless, CBasic’s support of multiline user-definable
functions and its use of labeled subroutines (labeled with
numeric strings, but strings just the same) makes it one of
the easier Basic languages to write long programs in. Fur-
thermore, its use of 14-digit precision real numbers makes
it at least as valuable for many technical applications as it
is for business programs.

Recently, while starting to write an optical design pro-
gram in CBasic, I discovered that there exist some serious
weaknesses in CBasic’s implementation of trigonometric
functions. The sine and tangent functions truncate abrupt-
ly to seven digits of precision as their arguments approach
zero. The cosine function behaves similarly as its argument
approaches 77/2. For most arguments, the arctangent
function is accurate to only seven or eight decimal places,
and since the computation of arcsines and arccosines is de-
pendent on the arctangent function, their accuracy will be
no better. Finally, whatever algorithm CBasic uses for ar-
gument reduction is extremely inefficient. The calculation
of TAN (10000), for example, though not very likely to be
encountered in actual practice, takes so long to perform
that the first time I ran it I hit the reset button, thinking
that my CPU had somehow gotten hung up.

The run shown in Figure 1 illustrates the kind of prob-
lems that the user of CBasic-80’s trigonometric functions
will experience.

Fortunately, CBasic’s support of multiline defined func-
tions makes it fairly easy to bypass these deficiencies. The
program that follows is written in CBasic and is intended
to be incorporated as an “include” file in any CBasic pro-
gram that calls for the calculation of trigonometric or in-
verse trigonometric functions. To use it, simply insert the
statement % INCLUDE TRIGFUN near the start of the
program, and use the functions FN.SIN, FN.COS,
FN.TAN, and FN.ATN rather than CBasic’s built-in
SIN, COS, TAN, and ATN functions, TRIGFUN.BAS
also includes the inverse sine and inverse cosine functions
FN.ASIN and FN.ACOS. Where no argument reduction
is required, TRIGFUN.BAS is accurate to 12+ decimal
places. As might be expected, it runs somewhat more slow-
ly than the native functions, except where large argument
reductions are involved. In such cases it runs a whole lot
faster.

The coding of TRIGFUN.BAS reflects a personal con-
vention I have adopted that calls for the use of such hard-
to-read identifiers as 0", *“00”, and *0%" for variables,
and “0.x” for constants that are ‘local’ to a multiline func-
tion, but nevertheless global to CBasic itself. I attempt in

Robert Lurie, 8 Tingley Road, Morristown, NJ 07960

this way to reduce the chances that a function invocation
will corrupt a main program variable, since I am not likely
to use such unbecoming names in the body of a program
itself.

The algorithms used in TRIGFUN.BAS were taken
from the book Computer Approximations by J.F. Hart et
al. (Krieger Publishing Company, Huntington, NY;
1978). I recommend this text highly to anyone interested
in developing routines for computing transcendental func-
tions. As a second source of information, I recommend the
book Software Manual for the Elementary Functions by
Cody and White (Prentice-Hall, Englewood Cliffs, NJ;
1980). This text is deliberately written in a cookbook style
for systems programmers. Although it is much less com-
prehensive in scope than the Hart text, most readers will
find it easier going. It is especially useful as a source of in-
formation on the testing of algorithms.

I have written to Digital Research about the trig func-
tion problems in CBasic-80 and inquired of them whether
the functions are implemented in the same way in CBasic-
86, CB-80, or the forthcoming CB-86. As I write this, near-
ly a month has gone by and I have yet to hear from them.
My advice to the reader who has any of these languages is
to test the transcendental functions carefully first.

Addendum

This paper was originally accepted for publication by
Microsystems in October of 1982. In May of this year I
learned from Digital Research that CB-80, CB-86, and
CBasic-86 all suffer from the same trigometric function
problems as CBasic-80. Digital Research indicated that
they would soon release corrected versions of these three
languages. They stated, however, that it was unlikely that
they would issue a new version of CBasic-80. It would ap-
pear that Digital Research has come to view CBasic-80 as
the computer equivalent of Sanskrit.

A>TYPE TANTEST.BAS

10

PRINT

INPUT R

PRINT ATN(TAN(R))
GOTO 10

END

A>CRUN2 TANTEST

CRUN VER 2.08
COPYRIGHT 1981 COMPILER SYSTEMS INC.

? .87654321012345E-6
8.765432E-07

7 444444444444
0.444444452085

? AC
A>

Figure 1. Examples of problems in CBasic-80.
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LARGE INVENTORY AVAILABLE FOR IMMEDIATE DELIVERY

215 Joliet St.. Suite #1

MCS-112 DESK 12 SLOT W/CVT PWR
MCS-122 DESK 22 SLOT W/CVT PWR
RM-12 RACK 12 SLOT W/CVT PWR
RM-122 RACK 12 SLOT W/CVT PWR

TF-12 12 SLOT W/SP FOR 2-5" DRVS

|Dealer Inquiries Invited)

= e == COMPLETE COMPUTER SYSTEMS == == == == = .

MORROW MD-3 64K W/MDT-20 TERMINAL & PERFECTS SOFTWARE
SANYO MBC-1000 64K 1-DS DD DRIVE W/MICRO-PRO LMTD QTY
SANYO MBC-1200 64K 1-DS THIN DRV W/MICRO-PRO SOFTWARE
SANYO MBC-550 128K 1-SS THIN DRV 16-BIT PC COMP W/SOFTWARE
LNW 80 1l WITH 2 DRIVES SOFTWARE & AMDEK AMBER MONITOR

SMITH SYSTEMS INC.

DDE-8 DISK ENCLOSURE W/CVT PWR
DDE-8R DISK ENCLOSURE W/CVT PWR

Dyer. IN 46311 @ PH. 219/865-6010

MIDWEST DISTRIBUTOR FOR
HDL RESEARCH S-100 MAIN FRAMES

$737
$881.
$879.

$1036

$910.

$1015

$960.

Ready To Run Systems Available Now!!
Send For Our System's Flyer

$1895
$1795
$1985

$895
$2350

— = e e = SYSTEM COMPONENTS + o o oo o o

8" QUME DT-8 DS/DD $475. 8" MITSUBISHI THINLINE DS/DD $464
CCS 2810 Z-80 4MHZ CPU $245. TARBELL DD Floppy Disk CONT 8425
MEMORY MERCHANT 64K Static $419. PMMI 300 BAUD S-100 MODEM $339
SSM 1/O-8 8 PORT SERIAL $449. GEMINI 10X PRINTER PAR $320
ADDS VIEWPOINT ADM-3A + $545. AMDEK V300A AMBER $165

= NEXT MONTH’'S AD »SPECS ON OUR BARCODE SYSTEM«==

COMPLETE BARCODE SYSTEM USING EPSON OR GEMINI PRINTER & OUR WAND
WORKS WITH A VARIETY OF COMPUTERS. INCLUDING HDL. MORROW. SANYO, XCR
LAST CALL FOR 8" VERT DRV CAB W/PWR LIMITED QTY KITS $195. ASM $225
Terms: we accept Visa/MC, prepay. check. or money order. Please allow personal checks two
weeks toclearbefore shipment. $5.00 handlingfee onall orders under $50.00. 15% restocking fee
All orders shipped via U.P.S. unless otherwise specified. All U.P.S. C.0.D. orders require cash or

cashiers check. Prices subject to change without notice
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One of the finest implementations of the FORTH language.
Field tested and reliable, UNIFORTH is available for the DEC’
Rainbow/Professional, Osborne, KayPro, and IBM PC as well as most
systems with 8" disks and the following processors:

8080 PDP-11
280 68000
8086/8 16032

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
/0, 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 applications,
word processing, etcetsara.

Compare these features with any other FORTH on the market:
* Speed and efficiency ¢ Ease of use
* Variety of options ¢ Documentation quality
You'll find UNIFORTH is superior.
Prices start at $35. Call or write for our free brochure

Unified software Systems

P.O. Box 2644, New Carrollton, MD 20784, (301) 552-9530

CP/M" Digital Research, CDOS ' Cromenco, DEC" PDP’ Digital Equipment
Corporation, MSDOS " Microsoft, IBM PC* IBM, Z80" Zilog
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® Complete 256 address control—not just 16

® No ultrasonic link—prevents erractic operation

® 120,208,240 and 277VAC control—for single & 3
phase operation

® Hardware driven—requires minimal software

REAL TIME CLOCK—Innovative Features:
® First to use LS| OKI clock chip
® Crystal controlled for .002% accuracy
® 4 software selectable clock generated interrupts
® Full clock and calendar data
® | ithium battery backup good for 6000 hours!

ENERGY WATTCHER"—Innovative Features:
® First microcomputer based energy monitor
® Clip on probes for easy installation
* Monitors Real Power, not volt-amps
® Peak Power and continuous power readings
® Single and 3 phase operation

SciTronics Inc.

18015 (215) 868-7220

® Complete line of industrial switches available—to 5.5KW

S-100 INNOVATIONS

REMOTE CONTROLLER—Innovative Features:

See your local dealer or contact SciTronics directly for more information. Watch for future
innovative products from SciTronics Inc., 523 So. Clewell St., P.O. Box 5344, Bethlehem, PA
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£86] J2QUIRI(T SWANSASOIOA  ZEL

\ A
\ \
X TRIGFUN.BAS $INCLUDE FILE N
\ Trigonometric functions for CBASIC-88 version 2.08 N\
\ Copyright (c) 1982, Robert Lurie AY
\ \
\ N

REM:ztsis sof 510 sislgidin £niies e s 0ONSTRANTS 82 Sintis tiyitie s padinis adinie sl
0.PI = 3.14159265358979

0.SQR2 = 1.414213562373140

0.0 = +0.1083851714551977E4 rem Coefficients for TAN function
0.1 = -0.178056467143863E2 rem #4163; see J. F. Hart et al,
0.2 = +0.2562478645943200E-1 rem ch.5, COMPUTER APPROXIMATIONS,
0.3 = +0.264456219512224E4 rem Krieger Publishing Company,

0.4 =

-@.181283283485401E3 rem Huntington, NY (1978).

+0.216062307897243E3 rem Coefficients for ARCTN function
+0.322662070013251E3 rem §5075; J. F. Hart, et al, ibid.
+@.132702398163977E3
+@.128883830341573E2
+0.216062307897243E3
0 = +0.394682839312283E3
1 = +08.2210950883028418E3
2 = +0.385014865@83512E2

. s .
wannnn

cooQoO0O0QOCOCO

HHFEFWOOIW!M

DEF FN.TAN.HALF (X)
0=ABS (X) /{0.PI+0.PI)
0=8.0* (0-INT(0))

0%=0

WHILE 0>1.@
0=0.5*0
0%=0%+1

WEND

00=0%*0

0=0*( (0.2*00+0.1) *00+0.8) /( (00+0.4) *00+0.3)
WHILE 0%>0
0=(0+0)/(1.0-0%0)

0%=0%-1
WEND
FN.TAN.HALF=SGN (X) *O
RETURN

FEND

DEF FN.SIN(X)
X=FN.TAN.HALF (X)
FN.SIN=(X+X)/(1.0+X*X)
RETURN

FEND

DEF FN.COS(X)
X=FN.TAN.HALF (X)
X=X*X
FN.COS=(1.0-X)/(1.0+X)
RETURN

FEND

DEF FN.TAN(X)
X=FN.TAN,HALF (X)
FN.TAN= (X+X) / (1.8-X*X)
RETURN

FEND

DEF FN.ATN(X)
0=ABS (X)
0%=0

IF 0»0.5QR2+1,@ THEN 0%=2: 0=-1.0/0

IF 0>0.S5QR2-1.¢ THEN 0%=1: 0=1.0-

00=0*0

2.0/ (1.0+0)

0=0%*(((0.8%00+0.7) *00+0.6) *00+0.5)
00=( ((00+0.12) *00+0.11) *00+0.18) *00+0.9

0=0/00
IF 0%=1 THEN 0=0+0.25*0.PI
IF 0%=2 THEN 0=0+0.5*0.PI
FN.ATN=0*5GN (X)
RETURN

FEND

DEF FN.ASIN(X)
0=ABS (X)

IF 0>1.%# THEN PRINT "Illegal argument"
IF 0=1.0 THEN FN.ASIN=SGN(X)*0.5*0.PI: RETURN

FN.ASIN=FN.ATN(X/SQR(1.@-X*X))
RETURN
FEND

DEF FN.ACOS(X)=0.5*0.PI-FN.ASIN(X)

A>
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The best of UNIX™
and more for CP/M™

CLIP/3%4995

No risk 15 day. money back guarantee’

CLIP runs as a standard CP/M 2.2 program
replacing the console command processor
with a powerful UNIX-like shell. CLIP,
optimized for the 280, takes only 5.2K
of additional memory when running
your applications programs.
® Over 50 resident commands
¢ Editing keys
Single keystroke commands allow you
to edit and recall your last 10 commands
—just like a word processor! These
editing keys may be used within most
existing programs, too.
© UNIX-like enhancements
CLIP brings the most powerful UNIX
features, namely, 1/O redirection and
pipes, to CP/M.
® Design your own commands
CLIP is also a powerful “macro” pro-
gramming language replacing SUBMIT
with:
Conditional command execution
Argument and switch parsing
Command tracing
File I/0 (OPEN, GET, PUT, CLOSE)
Extensive string manipulations
© Built-in caiculator
This binary, octal, decimal, and hex
calculator can pass its results to pro-
grams, macros, or 10 memories.
® Buiit-in universal text editor
® And much more!
On-line HELP, file searching, user
defined prompt, and multiple commands
per line.

Software Tools Package *25

A set of fourteen software tools, inspired
by UNIX, complement and enhance CLIP.
These tools contain: a sorter, binary file
editor, resynchronizing file comparer,
pattern matcher, word extractor, and more!

File Encryptor $25

This program will keep letters, data,
programs, or any CP/M file secure.

CLIP, Tools and Encryptor $9995
Experience more productivity and control
of CP/M today! With our money back
guarantee, you have nothing to lose!

Visa/MC/Check/MQO/PQO accepted
Add $3.50 shipping, AZ: 7% tax

Formats: 8"SSSD/Osborne/Kaypro/Apple/
Heathkit/Northstar/VT180+Rainbow/Xerox 820/
Micro Decision/Superbrain/NEC-8001

*10% restocking fee

Thoughtware, Inc.
800-821-6010

602-327-4305
Orders Technical
PO Box 41436
Tucson. AZ 85717
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EP-PLOT

EP-PLOT: The Plot Program that is also a Plotter

EP-PLOT converts your MX-80 or FX-80 with GRAPTRAX into a high resolution
digital plotter with the same command language as a Houston Inst. DM/PL+
plotter plus much more. Produce high resolution plots without an expensive
plotter. If you have CP/M-80, an MX-80 or FX-80, with EP-PLOT, you can now
have full plotting capability for $180.00.

EP-PLOT: . ::vi: snuz o .e..... $180.00
Demonstration Disk ............

$15.00
(refundable with system purchase)
Available for CP/M in 8" SSSD and 5 NorthStar $SOD

Order Now — Send Check or Money Order to:

SYMBOLIC
SYSTEMS.

3138 Via Loma Vista, Escondido, CA 92025
Mail to: P.O. Box 1825, Escondido, CA 92025
(Calif. residents add 6% sales tax)

GRAFTRAX is a reg. trademark of EPSON-AMERICA Inc.
DM/PL+ is a reg. frademark of Houston Instrument Inc.
CP/M is a reg. frademark of Digital Research Inc.
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SINGLE BOARD COMPUTER
FOR ROBOT CONTROL

* Remote Monitor/Controller
* Communications Controller e i
* Supervisor Control 3
= [EEE-488 Controller For RS-232

* RS-232 Controller For IEEE-488

* Networking

¢ In-Circuit Emulation

* Development System For R6511

& Software Testing And Development

e Hardware Development Around R6511

® Data Collection

¢ Data Handling

 Basis for Product Development Of R65110
 Large Memory Page Multiplexer

¢ Data Multiplexer

® Data Packing Or Unpacking

= Control Station And Monitor
* Digital Control Of Several Devices

¢ Data Logging From Multiple Devices
¢ Timed Data Collection

The SBC6511 single board computer from CmC was designed to be very versatile—it can be used both to develop your product
aswell us in the final production unit. The SBC6511 gives you maximum flexibility with minimum hardware investment, which translates
to significant savings in your product development budget.

The SBC6511 is designed around the Rockwell R6511Q—one of the most advanced microprocessors available today. Using an en-
hanced 6502 instruction set, its many features include event timersicounters, 192 bytes of RAM, 1/0 ports, NM1 and seven IRQ interrupts,
and bit manipulation instructions.

The basic configuration of the SBC6511 includes the R6511Q, crystal clock, address decoders, a programmable serial port handling
up to 19,200 baud, expansion ports, connectors for all CPU ports, on-board regulator, and four sockets for 32KB of RAM/ROM.

The monitor option, which includes trace and disassembler, allows in-circuit emulation and gives you the ability to check out your
software and hardware product. The disk-based DS3 Development System allows assembly of large programs and the burning in of
epROMS with your program.

CmC R6511 Single Board Computer Products
Model # Description

US Dollars Quoted

Retail Price $5.00 Shipping & Handling

I MASTERCARD/VISA

CAS4 Plastic case with panels : VN " " .
and hardware $ 35.00 All prices & specifications subject to change without notice.
2KRAM 2 KB RAM chip $ 29.00 MENTION THIS MAGAZINE WITH ORDER AND DEDUCT

LIST1 Complete listing of monitor with 5% FROM TOTAL

cross reference table. Over

75 pages i $ 75.00 IN THE USA order from:
o W e Connecticut microComputer, Inc.
+2KRAM (requires Option A) $150.00 Instrument Division
AR i T
asic si . $189.00 ! N
%[;&;E)ﬁ;l Basic single board computer D e oL 102560052
—A RS-232 interface with manua! IN CANADA crderé‘om:
and driver listings $ 60.00 i 1
—B IEEE-488 interface with manual %Uog"}l? aelfﬂoa?mmumcatlons
—KA 51?825%;1“%5(3%4 IKRAM $ 9800 Downsview, Ont. Canada M6M 2Z4
and np!tmn A ' $309.00 (416) 746-2070
—KB SBC6511, PS4, CAS4, ZKRAM and
option B $341.00 Dealer Inquiries Invited
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Cheap Memory
64K of memory for $130
by Bill Kibler

ot too long ago I purchased a used IMSAI
8080 with 32K of memory. This amount of
memory was not sufficient for me but, as is
the case for many users, neither was my wal-
let. There are any number of 16K and 64K
memory boards on the market for more than I can afford.
The 16K boards start at $149 and the 64K units start
around $400. Looking for a cheap fix, I discovered that the
Altair 16K was being sold by Advanced Computer Prod-
ucts (P.O. Box 17329, Irvine, CA 92713) for $59.95. These
untested boards proved to be convertible to 64K with only
two extra 8T97s and five jumpers. Replacing the existing
4096s with 4116s completes the change for a total price of
just over $130.

Hacking and cutting

The Altair 16K board is rather straightforward and can be
modified quite easily. When purchasing the board, it is
possible to get copies of the manual for a nominal charge.

Bill Kibler, Kibler Electronics, P.O. Box 487, Cedarville,
06104

The schematic is also available in the S-700 Bus Handbook
by Dave Bursky. In fact, the manual I received had photo-
copies of the schematics from pages 184 through 187 of the
Handbook. The drawings are labeled “Pertec/MITS 88-
16MCD” and were originally issued in July 1977.

These vintage boards arrived in good shape and worked
when first tested. There were several modifications already
on the back of the boards, but more on that later. One
problem that should be watched for involves the bus bars:
they appear to make excellent levers for prying out chips
with a small screwdriver, but beware! They can break off
completely or just cause faulty operation of a single bank
because of a broken lead. Use chips known to be good. If
you have to replace chips, be sure to use a removal tool and
a chip inserter tool (see Figure 1).

The changes involve the chip select line (pin 13 of the
4096s) and address line A6 (pin 13 of the 4116s). The origi-
nal designers of the devices had this kind of compatibility
in mind, making it possible to change memory size by sim-
ply changing what is on pin 13. For more information, see
the Mostek Memory Manual, its reference section has sev-
eral discussions on compatible memory arrays. The Altair

REFRESH
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Figure 1. Address jumpers.
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BRIDGE GRAPHICS

PLOTPAK is a complete plotting library that runs under
FORTRAN-80 and performs a variety of functions:
windowing, linear print arrays, automatic polygon
drawing, annotations, plotting symbol/line selec-
tion, labeling, coordinate conversions.

PLOTPAK can drive a screen and plotter
simultaneously while maintaining a win-
dow which allows you to communicate
back to your FORTRAN program. PLOT-
PAK includes your choice of the following

drivers: SCREENS

* MicroAngelo MA 512, 520

* ADM + Retrographics

* TEK 4010 Compatible Terminals

» Otrona ATTACHE Portable Computer

PLOTTERS

* H. P. Plotters 7225B & 7470

* Houston Instruments DMP-4
PLOTPAK (.REL file) + two drivers. ceees 3190
PLOTAK (source code) + two drivers. .. .... $240

rF IBRIDGE

" Computer Company

DIVISION OF SEA DAIA CORPURATION

ONE BRIDGE ST., NEWTON. MA 02158
PHONE (617) 244-8190

Function Keys—I1/0 Controller
12K Print Buffer—Clock/Calendar

For $52500
- THE INTERPRETER -
A SINGLF ROARD COMPUTER proarammed for use as
a MENU (proarammable function keys) and as a
versatile |/0 butfer-contraoller and clock. Other
controlling proarams downloaded via MONITOR.

Used in series with any peripheral (serial pro-
tocol, parallel optionl. Fasily laheled ays
(via overlay) eliminate the need to memorize
control codes or awkward strings. Myltistroke
commands and repetiftive tasks become single
stroke functions.

G TIMFE SAVERS

d processing

ata base management
lon technical users
Supports any software

STANDARD $399
NELUXE $525

DELUXE UNIT FEATURES
> All std. teatures

IT FEATURES > 8k Kpgsef Space
>0 0 Keys (4 x 75) > | 2¢ PRINT BUFFER
> Units are cascadeable > Parallel Por
> '.gue Ahead Rufter > Clock/Calendar
> 2K Keyset (Rat Rack!) {Batt. backed)
> Blank Overlays
> User's ManuaY OPTIONS
> Up/Down Load kKeysets > Engineering Manual

> Modem

OUNTAIN > Exfension Keyboard

> Bus Interface
lcno > Custom Qverlays
SYSTEMS > Custom Programs
INC > OFM designs

20501 (303)776-2505

2161 Rowen St; Longmont, Cn.

NORTHSTAR AND MBSI
REALWORLD USERS

New Products and Enhancements

THE FINANCIAL ANALYST:
a concise financial analysis program
fully interfaced with general ledger.

MULTI-CO:
an enhancement to enable
recording of multiple companies
on a single disk.

FINSEC:
church contribution management
and mailing program.

FUTURE ENHANCEMENTS
FORTHCOMING ...

Contact Victor Moffitt
or circle reader service number.

DATA-CO.
978 TIOGUE AVENUE
COVENTRY, RI
(401) 828-7385
Dealer inquiries Invited
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s EPROMS & CP/M

EPROM PROGRAMMING SYSTEM RUNS UNDER CP/M

PROGRAMS: 2708, 2758,
2718, 2732, 27324,
2764 and 27128.

= FEATURES =
* STAND ALONE BOARD
+ELECTRONIC SWITCHING)
OF EPROM TYPES
*ON BOARD SUPPLIES |
=2 E MANUAL
A ‘!-TQ-I_?ET PARTS
* WORKS WITH ANY
CP/M SYSTEM
* USES 24 VOLT XFMR
FOR POWER

TR PR
= INTERFACES THROUGH ONE 8 BIT INPUT PORT AND ONE 8 BIT
OUTPUT PORT. 16 WIRES - NO SPECIAL HANDSHAKE LINES.

= CONTROL SOFTWARE COMMANDS -
- PROGRAM EPR - COMPARE EPROM W/RAM
M pH(s) - VERIFY EPROM IS ERASED
- PROGRAM EPROM(S) - COPY EPROM
FROM - DISPLAY/MODIFY RAM (MONITOR)
- READ DISK FILE (MONITOR HAS 11 SUB COMMANDS
INTO RAM FILL-DUMP-XFER=MODIFY ETC.)

.
(CaJ ALSO AVAILABLE FOR OSBORNE 1 (TM)

BARE P.C. BOARD WITH COMPLETE DOCUMENTATION 369
AND SOFTWARE ON AN 8" SINGLE DENSITY DISKETTE

TO ORDER SEND CHECK,MONEY ORDER OR CALL

WRITE OR CALL FOR MORE INFO. ] 513/752-7218

ADD $3.00 SHIPPING
Ohio res. add 5.5% tax | V!SA OR M.C. o+ AndraTech
$3.00 for C.0.D. ACCEPTED P.0, BOX 222

% CP/M is a trademark of Digital Research

MILFORD, OHIO 45160
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CBASIC Compiler* Support

For Serious Business & Systems Programmers

MAGIC — Function library (CB8O only) with 21 func-
tions including date processing. Quicksort, data type
conversion, assembly language interface and more
Source not included. $49.95

CB News — Independent newsletter by and for the
CBASIC community. “Known CBugs' column saves
hours of frustration. $12/12 issues

Inside CB80 By Al Dallas — Details the 188 entry
points into the CBBOIRL Nbrary for use Iinking
assembly language modules or just for understanding
resultant CB80 code. 50 pages $74.95

MagicMall/80 — Full-featured mailing list manage-
ment system including CBBO source code. Written
with Access Manager for lightning-fast retrieval
without sorting and with Display Manager for full-
screen editing on almost 100 different terminals.
Commented source code is tutorial in nature. .COM
file and source code $49.95

Software Magic
11669 Valerio Street #213
North Hollywood, CA 91605
[213) 765-3957

Access Manager* CBASIC*
Display Manager* CBASIC-86*
CBASIC Compiler* MAGIC

*Trademarks of Digital Research, Inc.
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IPP-150
(Independent)

IPP-125
[Exorcizer]

IPP-100
15100)

NEW GENERATION OF
INTELLIGENT PAL/EPROM
PROGRAMMERS - FOR THE
NEW BREED OF ENGINEERS

®* 20 AND 24 PIN PALs * 27 AND

25 EPROMs * ROM EMULATION

DIGITAL MEDIA
3178 GIBRALTAR AVENUE
COSTA MESA, CA 92626
(7191 751-1373

CIRCLE 31 ON READER SERVICE CARD

MCP MAKES HIGH PERFORMANCE S-100 BOARDS AFFORDABLE

MCP/SCC-6 Six MHz S-100 CPU

® Six MHz Z80B, operates at 2, 4 or 6

MHz.
® Two full RS232 serial ports.
® Bauds rates from 50 to 19.2k.
°®

Three 8 bit programmable parallel

ports.

® Monitor eprom (2716) and 1k 2114 ram

onboard.

MCP/FDC DOUBLE DENSITY FLOPPY

DISK CONTROLLER

® Single or double density operation.

@ Single or double sided drives.

® Allows mixed density & mixed drives.

® Supports Shugart, Qume, Siemens,
Mitsubishi or compatable 8" disk
drives.

@ CPI/M 2.2 bios & support utilities are
supplied on single density diskette.

Eprom and ram can be disabled on
system boot.” PRICE $200.00

CP/M 86 & MS-DOS support available.
PRICE $200.00

MCP 84KS STATIC MEMORY BOARD

® High performance 150 ns Cmos ram.

® Extended addressing.

® Perfect for high performance Z80 and
8088.

® Available as 64K x 8 or 32K x 8
module.

PRICE 64K $238.00 32K $180.00

<2

s

MCP COMPUTER PRODUCTS e 6992 ElI Camino Real, Suite 104-444 e Carilsbad, CA 92008 e (619) 438-3270
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Cheap Memory continued . . .

address lines are buffered by 8T97s and gated onto the chip
address inputs at the proper time.

The first step in the changeover is to install an 8T97 or
74367 (which we shall call W1) on top of chip W (8T97 buff-
erfor A6to A11) by bending out all pins except 8, 15, and 16,
which get soldered to the same pins of chip W below.

Next, clean the foil on the top side next to the letter D,
for memory row D (see Figure 2). Solder a wire to connect
this point and pin 11 of the new 8T97. This is the chip se-
lect line, which needs to be cut on the back side at resistor
pack 1, pin 5, the line that goes into the memory array.
Pins 3 and 11 of the 8T97s are connected together, and a
jumper is run from them to pin 1 of the other buffer chip S
(which handles address lines A0 through AS5).

A possible alternative to using two 8T97s is to use one
74125; this is a quad buffer with each buffer separately gat-
ed. Only three of the buffers are needed. However, since
the 8T97 has 16 pins and the 74125 only 14, placement
would be more difficult.

Address lines A12 and 13 are needed next; these are on
pins 33 and 85 of the bus. The following cuts and jumpers
can be best done by looking at Figure 2; the objective is to
connect A12 to pin 2 and A13 to pin 12 of the new 8T97.

Jumpering A14 and A 15 (instead of A12 and A 13, now re-
moved) to the old chip makes the board “select” switch ac-
tive for bank select (so you can kill a 16K bank if it is not
needed). Should 256K be desired, connect chip V, pins 11
and 13, to address lines 16 and 17 respectively; the bank se-
lect will then control which 64K bank is selected. The
board is now ready except for one problem: refresh. The
solution for this is as simple as the rest—use the 7th output
of G (MC14024B), the refresh counter. Mount another
8T97 (L1), using only pins 1, 8 and 16, on top of chip L.
Now connect pin 3 of G to pin 2 of L1 (the new 8T97).
Connect pin 3 of L to pins 3 and 11 of W1 (the 8T97 piggy-
backed on W); this refreshes the new address line. Figure 3
shows the schematic changes.

Next, install the 4116s, and your board should then be
ready to test as a full 64K of memory. This may sound con-
fusing at first, but look at both the schematic and drawings
before you start, because it is quite simple.

Phantom and Z80

You may have bought these boards some time ago and
found that they did not work with your Z80 or had no
phantom line. These solutions are as simple as the other
changes with fewer jumpers. There

AlS

FOR 256K
OPERATION
A7

AD Al B0 Bl
R
7415139
AD-A3 B ENABLE A 80-83
U arl
cut
RAS wn]
PHANTOM 1 h'\ 2 o BOARD
—— Vel i et o e s o e o s e SELECT
orale ” -+ it
b AW — - 5V
45V K0
RP1
o MEMORY ARRAY
‘

areseveral ways to solve the phantom
problem. My disk drive card could
use either A 16 or phantom on pin 67;
I chose A16. Al6 is on bus pin 16,
and I jumpered it to the unused sec-
tion of chip Y (74L04) pin 1. The in-
verted output on pin 2 was then used
to disable the board address decoder
chip by sending pin 1 of R (74LS139)
high. This disabled the bank select
option, but bank select could be used
by selecting pin 15 instead, as would
be necessary for 256K operation. An-
other phantom option is to disable
the output buffer through pin 9 of
chip U (74L.S27). The choiceis yours,
and all these methods seem to work.
To guarantee a high on the disable
line, connect it through a 1K pullup
resistor to +5V. A convenient place
for this is from pin 16 (+5V) to pin 1
of chip R.

Z80s present a different type of
problem: timing. The Altair was in-
tended to work with 8080s, which
generate pDBIN (a short timing

pulse that indicates when the data is
actually wanted on the data bus) in

’ A
8197 (W1)
s Vo k ON TOP OF s w
e \ f --- /
L |;_VT A (._1‘:15) LT Y il a ;16) i
g 12
|
BUS ! tus
2 8

Figure 2. Schamatic changes.

3
BTS7 (L}) 1
ON TOP OF

L 1

the CPU chip itself and buffer it to
the pDBIN line. My Ithaca Audio
Z80 CPU board creates a pDBIN
signal by combining the Z80 RD and
arer INTA,; this pulse lasts for the entire

read cycle. The 8080 pDBIN does
il

pSYNC, which tells when the read

cycle started. In some memory

not start until after the ending of
o boards, this difference in pDBIN

4024
REFRESH

timing is unimportant, but not in the

Altair memory boards. Refresh and
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MX-80 COMPATIBLE
PRINT BUFFER

System consists of
5 Bare hoard. software m ROM
and complete documentation
+$2.50 SHIPPING

* Uses popular 2K or 8K byle wide RAMs e Clear, copy and pause switches
lor expansion tn 14K or 56K, supported

» Automalic adjustment for RAM size  Requires onty 7 non RAM ICs

* Diagnostics and status dicators supporled (8083, B155, 74LS313, T4LS138,

e Parallel mterface (Centronics and Epson JALS32, T2, 14LS14)
compatible) ® Small B7xE" sie

=AD00OM

mmmmmm P.0. BOX 345 MILFORD, DHIO 45150 | gingi. |
i (513 831-1561 5
Ohio Residents Add 55%- Add $3.00 For CO.D.Orders
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Computers gqj:ﬁcommunicating:
{HMMMPH.? Huh? g

Everyone from the beginning computer user to
the expert finds TERM easy tolearnand powerful
to use—you just plug it in and go! In a few key
strokes you can access a remote database or send a group of files to another system.

TERM comes ready to run on more than 35 CP/M—80, MSDOS, 15000

communications sofbware

CPIM—386, and Xenix systems; IBM PC®/XT, Kaypro, Osborne, Tele-
video, Victor, Apple® [I—CP/M, Heath, Vector, Sanyo, Eagle, Molecular,

Altos, and many others.

| OTHER OUTSTANDING SOFTWARE PRODUCTS B

(Jeﬂtlhl}’ Asetof
solutio PG

COPY/ No more typing in long lists of file-
ERAQ: names. Now,just type wildcard file-

PRODUCT CATALOG
names and have the system ask you \
before copy or erasing each file. CEN’TLT l{Y
MPR: Print multiple files at a single \ A J
\ We make it easy for you.
9558 South Pinedale Circle

command and never touch a per-

foration. Prints filename and page

at a time

Century Solutions | 5 Sandy, Utah 84092
gives you all this 399 Dept 86 (801)943-8386

Complete legal billing and retail sales
order/ inventory systems are available.

CALL OR WRITE FOR FREE

4

$ ©F T WA RE

number at the top of each page.

LIST: View your text files one screenful
e e : VISA/MC ACCEPTED
Aalldblg o P o oo CP/M s @ registered TM of Digital Research.
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GUARD

LEAD IMPREGNATED
TERMINAL SCREEN
SHIELD

Eye-Guard is a VDT screen shield
made of the same protective
lead-impregnated acrylic used to
shield workers in x-ray rooms
and nuclear power plants.
Cuts glare as well as most types of
radiation that may be emitted by
malfunctioning computer terminals.
Attaches easily to most computers
with convenient Velcro™ tabs.

30-DAY

512995 MONES:ACK

GUARANTEE
PLUS $4.00 SHIPPING & HANDLING

To order with a credit card or for
more information CALL TOLL-FREE

800-221-7070

In New York CALL (212) 989-6876

® :
ool angley-St.Clair
° Instrumentation Systems, Inc.
132 W. 24th St. New York, NY 10011
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MOPI

the
NO Language
Assembler/Compiler/Cross Assembler

A new type of software development package.

Generates machine code for any 8 bit microprocessor,
using user defined instructions.

Does Not Require a Separate Linkage/Editor.
External Relocatable Subroutines are Automatically Linked
to the Main Program when Required.

All modules Contain a Serial Number for Identification Purposes,
and to prevent unauthorized usage.

Expandable to include new features as they are required.
Maintains user Documentation from Data contained in the Source Files.

MOPI Software: $150 + (depending on options), Manual Only: $35
Currently Available for use with CP/M and 56K memory.
Write, concerning availability on other systems.

Voice Operated Computer Systems
P.O. Box 3705, Minneapolis, MN 55403

* CP/M is a trademark of Digital Research
** MOPI is a trademark of Voice Operated Computer Systems
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Cheap Memory continued . . .

address timing are thrown off by too long a pDBIN. I also
discovered that the Ithaca pSYNC was only half as long as
on my IMSAI 8080 CPU board. Two solutions are possi-
ble: 1) modify the Altair memory board, or 2) make the
Z80 board conform more closely to the IEEE-696 stan-
dard. I tried both, and settled on modifying the CPU
board, but either choice is simple to implement.

To fix the Altair memory, cut loose pin 4 of D (74L.820)
from ground and connect it to pin 3 of X (74LS04). This
disables the timing till after the end of pSYNC. The Altair
board should run now; if it does not, check for bad chips.

Changing the Z80 board is a little more involved, but
may be worthwhile if you use boards from different manu-
facturers. The solution is to feed pSYNC from chip 8 pin 6
to one input of an unused NOR gate on chip 10 and
pDBIN to the other input. This delays the output till after
pSYNC, but a small spike will be present at the initial
crossover point. In the Ithaca Audio board, three chips are
used for timing delay; putting the new NOR gate after the
last delay helps reduce the spike but reverses the polarity.
The further addition of an unused inverter in chip 17 in-
creases the delay so that the spike is now below the trigger-
ing level, and pDBIN is of proper length and polarity. The
PSYNC timing should be checked (RC values of U8
74121), as some confusion existed at Ithaca Audio when
this board was designed. My schematic shows the value of
capacitor C10 as 100 pfd, but the parts list gives 200 pfd. If
your board has a 100 pfd capacitor, use a 6.2K resistor at
R5; if the capacitor is 200 pfd, use 3.3K at R5 as shown in
the parts list. Figure 3 shows all of the changes required on
the Ithaca Audio Z80 CPU board.

More quickies

There are several other points to inspect before this project
is finished. Apparently noise was a problem at one time,
for one of my boards had bypassing on chip V. The address
lines coming into V all have 0.022 mfd bypasses, and there
is more ground bussing at chip V. One of my boards did
not have the extra ground bus, but worked fine without it.
When the board without the extra ground bus was modi-
fied, problems appeared; they were solved by running a
ground lead from pin 100 of the bus directly to the ground
pin of chip V. This lead shortens the ground path back to
the bus; it was originally rather long and circuitous. An-
other change that may be needed is to replace the HALTA
input with RESET. This was done by cutting the connec-
tion between pins 2 and 3 of chip “T” and connecting pin 3
to pin 75, the RESET bus pin. Other changes were to move
R/W from pin 8 of D to pin 13 of X; then connect pin 8 of
D to pin 13 of E, POC line to pin 13 of A (not pin 99 of the
S-100 bus), and pin 13 of D to pin 5 of E. The effects of
these last changes are not really known, since the board
will work without them. I have reviewed them only as
items that I have seen implemented and that may help to
get your board running.

However, a word of caution is needed: do not doubt
your modifications. If a review of the changes you have
made proves them correct and the board still will not
work, start looking for other problems. Several times I
went after problems in my design only to find bad chips in
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Figure 3. Ithaca Audio Z80 pDBIN circuit and changes, revision 1.0.

other boards. Check also the run/wait jumper for proper
operation, usually W1 to W2. In using the 8797, remem-
ber that this chip is a four-by-two buffer, not three-by-
three, so use the pins listed. A 74367 can be substituted for
a 8T97; a 74L.S367 will sometimes work, but may not al-
ways have sufficient driving power. For this reason you
should use 74367s only if you can not get 8T97s. 74125s
were considered as a one-chip substitute for 8T97s, but as
yet have not been tested. 74125s are 14-pin devices, where-
as 8T97s are 16-pin devices, so that connection to ground
and +5V would be difficult on the 74125.

Conclusion

The description and solution of problems and changes
were specific to the boards described, but need not be so.
While writing this article, it crossed my mind that many of
these and similar “cheap memory’” boards are sitting
around on shelves just waiting to be modified and
used—my next modification will be to use the bank decod-
er on address lines A16 and A17 for 8088 extended memo-
ry operations (256K of memory on four boards for $400!).
In finding the solution to the problems a certain amount of
intelligent probing was used, but trial and error also count-
ed significantly.

The current cost of 16K chips is now below $2 in quanti-
ties of 100, and many manufacturers are being stuck with
chips at the old prices still on their boards. These low
prices should start a price war soon, to the buyer’s benefit.
Any person who, after reading this article, pays over $60
for 64K worth of 4116 chips (or $210 for 256K) is paying
too much.

Kibler Electronics has a reprint of the original manual
and schematics, as well as a reprint of this article with up-
dates for using 4164s at 4 MHz for a 256K memory card.
The reprints are available for $5 from Kibler Electronics,
2918 33rd St., Sacramento, CA 95817.

Any person who pays over $60 for 64K worth of 4116 chips
(or $2 10 for 256K) is paying too much.
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SAVE YOUR 8BIT SYSTEM
JOIN THE 16/32 BIT REVOLUTION
THROUGH EVOLUTION, FOR UNDER $800

HAVE YOU BEEN LOOKING FOR A 16/32 BIT SYSTEM WHICH DOES
NOT OBSOLETE YOUR CURRENT Z80 HARDWARE OR S5O0F TWARE?

PROFIT
MAKER

WOULD YOU LIKE TO RUN CPM86™, CPMEBK™, MS—DOS™™ or UNIX™
ON YOUR ZB0 SYSTEM?

WOULD YOU LIKE TO RUN IBM™ PC APPLICATIONS ON YOUR 280
SYSTEM?

HAVE YOU BEEN LOOKING FOR A ST EFFE
PROCESSOR SOFTWARE DEVELOPMENT SYSTEM?
Bl

CTIVE 16/32 BIT

WOULD YOU LIKE TO OFFER YOUR 16/32 T APPLICATIONS:  FOR

USE ON ZB80O BASED SYSTEMS?

WOULD YOU LIKE TO ADD AN INTELLIGENT HIGH SPEED RAM
DISK TO YOUR Z80 BASED SYSTEM?

WOULD YOU LIKE TO MARKET YOUR ZB80O SYSTEM AS AN 8/16 BIT
SYSTEM?

Microsystems not only sells itself
at a nice profit, it creates aware-
ness of the hardware and soft-
ware in your store. It's like hav-
ing another salesperson on your
staff—one who pays you. One
who goes home with customers
and continues to influence buying
decisions long after you're closed
for the day. If you're interested
in a low-ticket item with top-of-
the-line sales power, let’s talk
now.

CALL COLLECT: (212) 725-7679
Or write: Ziff-Davis Publishing Company

[F YOU ANSWERED YES TO ANY OF THE ABOVE YOU SHOULD
CONSIDER THE HSC CO16 ATTACHED RESOURCE PROCESSOR.

COle WITH EITHER 80186 OR 68000 MICRO PROCESSOR AND UP
TO 768K BYTES OF RANDOM ACCESS PARITY CHECK MEMORY MAY
BE ATTACHED TO VIRTUALLY ANY ZB80 BASED SYSTEM. COl1ls IS
HOUSED IN AN ATTRACTIVE DESK TOP CASE WHICH CONTAINS
THE 16 BIT PROCESSOR, MEMORY, AND POWER SUPPLY. COlsé
IS DELIVERED WITH A COMPLETE SET OF DEVELOPMENT TOOLS
AND THE MINIX OPERATING SYSTEM. CPMB6&6 AND CPM&8BK ARE
AVAILABLE AS OPTIONS,

PRICES START AT $660 FOR COl16 WITH 128K OF MEMORY,
PRICE INCLUDES SOFTWARE AND DOCUMENTATION

HSC ALSO HAS COMPLETE CPMB80 CROSS DEVELOPMENT SYSTEMS
FOR DEVELOPING éB000, BOB6/B0BB, 80186, AND B028B6
SOFTWARE WHICH MAY BE PURCHASED SEPARATELY,

DEALER, DISTRIBUTOR, AND OEM DISCOUNTS ARE AVAILABLE

FOR INFORMATION CONTACT:
HSC INC.
BOX 86
HERKIMER, NEW YORK 13350
PHONE (315) 866 - 2311

CIRCLE 45 ON READER SERVICE CARD

One Park Avenue
New York, NY 10016

Minimum order, 10 copies.
We pay all shipping costs to your store.
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Q/C Version 3.1

Vacation? What’s a vacation?

Jim Colvin just won't quit! He keeps improving his compiler for the popular C
programming language. After releasing Version 3 in May, we told him to take
a vacation. He did, for a whole week! But then he went to work and added
typedef, sizeof, type casts, and function typing in Q/C Version 3.1. He also
wrote six new i/o functions, including setbuf() and setbsize() to support
large file buffers.

For only $95, you get a ready-to-use C compiler for CP/M, as well as the
complete source code for the entire package. This fully-supported compiler
supports a large subset of C, and is upward compatible with the UNIX
Version 7 compiler from Bell Labs. The Q/C library includes over 60 input/
output and other support functions. Q/C features include:

® Complete source code for compiler and i/o library.

® No license fees on object code.

® 8080 and Z80 (with Zilog mnemonics) versions available.
® Produces ROMable code.

® Excellent support for assembly language.

In the 136-page Q/C User's Manual Jim tells you how to use the compiler
and clearly describes each library function. There’s even a chapter about the
“internals” of the compiler. Jim puts his horne phone number in the manual
$0 you can get help evenings and weekends from the author, in addition to
support during the day from The Code Works. (You can buy the manual for
$20, which applies toward purchase of Q/C.)

Write or call for details of Q/C Version 3.1. Disk formats include 8-in. single
density, KayPro, Osborne DD, Morrow, Televideo 802, and Apple CP/M.
VISA and MasterCard welcome.

THE COD
WORK

Q/C, CP/M, Z80, and UNIX are trademarks of Quality Computer Systems, Digital
Research, leug, Inc., and Bell Laboratories. respectively.

5266 Hollister

Suite 224

Santa Barbara, CA 93111
(805) 683-1585

1 T T I H I T
®
CP/M"™ Software
A>DBPACK: Data base manage-
ment;  indexing,  sort/search,
tabulation, address labels ...
A>DBPACK-II: Advanced data
management; payroll, inventory,
large & complex data bases ...
A>COMCOM: Communication pro-
gram; powerful, yet easy to use.
A>CPMCPM: Transfer files (any
type) between CP/M computers.
A>FILER: Compresses, archives,
catalogs & organizes files.
A>UNERA: Recovers erased files.
A>MULTED: Multi-file text editor.

CP/M 1s q registered trademark of Digital Research
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Configured for a wide variety of systems.
Disk formats include 8-inch, Osborne, Xerox ...
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Call COMPU-DRAW
Sritgr 3[:: 1227 Goler House Dealer

ipquiries
information T Phone: (716)-S4-3188 e
1 1 1 1 T T - s T T .3 . T 1 1 | i

for Rochester, NY 14620
I y | L I I | 1 1 ] 1 I L 1 1 I I L
MasterCard, Visa & Rmerican Express cards welcome.
Separately ordered documentation may be returned

for full refund within 10 days!?
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CIRCLE 207 ON READER SERVICE CARD
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INTERSIELLAR*DRIV

.+ ’//

SAVE MONEY!
Increase your

computer’s productivity
The INTERSTELLAR DRIVE is a high performance
data storage subsystem with independent power
supply, battery backup, and error detection. It has
256KB to 1 Megabyte of solid state memory integrated

Q perform with your operating system.

—~A SOLID STATE DISK EMULATOR

et

Basic Price for 256KB unit [includes interface and software]

lus tax (where applicable) and shi
$1095. riss rax twhere apicale and s (gl 1

™

Save valuable time!
f/ 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, S100, TRS80, Apple, $550, and
most Z80 uP, and software for most popular operating systems.
Additional interfaces are continually being developed for the
most popular computers.

PlON rINC. Tel.(617)923-8009

101R Walnut St.,\Watertown, MA 02172

TRS80 trademark of Tandy Corp. Apple trademark of Apple Computers
Interstellar Drive trademark of PION, Inc.

CIRCLE 175 ON READER SERVICE CARD
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Software ﬁirectory
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Program name: MBasic-to-Oasis Ba-
sic translator (MTRANS)
Hardware system: Any computer
that can run under Qasis

Minimum memory: 64K in 8-bit;
320K in 16-bit

Language: Oasis Basic and Oasis
Exec

Description: MTRANS is a utility
that converts Microsoft Basic pro-
grams to executable Oasis Basic with
little or no programmer assistance.
When translated, all programs auto-
matically support Oasis’ multiuser
functions, including automatic
record locking and optional file lock-
ing. MTRANS displays each line of
program text on the CRT screen as it
is being converted, and informs the
operator of any difficulty or errors in
a brief report which may be written
to a sequential file or printed on an
attached printer. Errors are also
clearly flagged.

To accommodate the various ver-
sions of MBasic, MTRANS permits
the operator to add, change, or delete
items in the replacement table. A re-
numbering feature converts line
numbers during the first pass of con-
version, automatically splitting long
lines as needed for logical execution.
In addition, MTRANS enables the
operator to enter the dimensions of
the screen used by the original pro-
gram and then reconfigure the size to
accommodate virtually any CRT.

The key element of MTRANS is a
subroutine generator which allows
the file-handling logic of Microsoft
Basic to be used under Oasis.

Price: 8-bit version of MTRANS,
$245; 16-bit version (soon to be re-
leased), $345.

Included with price: MTRANS on
appropriate disk, documentation,
full reference guide, and technical
support from Phase 1.

Available from:

Phase One Systems, Inc.

7700 Edgewater Drive, Suite 830

Oakland, CA 94621

(415) 562-8085
CIRCLE 321 ON READER SERVICE CARD

Program name: 8086 0S converter
Hardware system: PC-DOS (MS-
DOS), CP/M-86

Language: Object code
Description: The OS converter, pro-
duced by Dynamic Microprocessor
Associates, permits PC-DOS (MS-

DOS) object code to run on CP/M-

86 microcomputers, and enables
CP/M-86 object code to run on MS-
DOS systems. Use of the OS convert-
er involves no loss of speed, and will
permit users to run such programs as
Microsoft Basic and Fortran, Digital
Research Pascal and other language
compilers, as well as utilities like
Microsoft ASSEMBLER and
LINKER.

The new program operates by
loading a target program into memo-
ry and creating the environment that
the program expects. There is no in-
terpretation of instructions; the pro-
gram itself remains in control of
operations.

The 0S converter is 4K in size.
When in use, it resides just above the
operating system in RAM and en-
ables the program being run to take
full advantage in available memory.
The 0S converter for the IBM PC is
supplied with a companion program
that enables PC-DOS systems to
read CP/M-86 files.

When released: May 1983
Price: $95
Available from:
Dynamic Microprocessor
Associates, Inc.

545 Fifth Ave.

New York, NY 10017

(212) 687-7115
CIRCLE 322 ON READER SERVICE CARD

Program name: Database System
Hardware system: CP/M Plus
Minimum memory: 241K
Language: CB-80

Description: Tarbell Electronics has
introduced an improved Database
System for CP/M Plus. This sys-
tem’s added functions include
multiline field type, multilevel sort,
nested IF-ELSE, and user-creatable
menus. DBQUERY now has fea-
tures that were previously available

only in the DBREPORT module.
ATTACH and DETACH com-
mands for MP/M printers are new,
and it is now possible for several us-
ers to append data to the same file,
with all data intact.

Nested IF-ELSE-ENDIF for
command files are now part of
DBQUERY and DBREPORT. New
functions in both are upper case,
ASCII character, length and index.

The entire system is more user-
friendly. In the new Tarbell
Database System CP-80, overlays
are now used instead of .COM files
for modules. This saves disk space,
improves loading time, and allows
sharing of common variables be-
tween modules.

Price: Complete system in ready-to-
run form, $100; source code in CB-
80, $200. Updates: $25 for database
system only; $50 including source
code.

Available from:

Tarbell Electronics

950 Dovien Place, Suite B

Carson, CA 90746

(213) 538-4251
CIRCLE 323 ON READER SERVICE CARD

Program names: TRAKSPLAYER
and TUNINGS

Hardware system: Soundchaser
computer music system, Apple IT+,
Apple Ile, Franklin Ace 1000
Minimum memory: 48K
Description: Passport Designs, Inc.
has added two new utility software
packages to its software list.
TRAKSPLAYER and TUNINGS
allow Soundchaser users to greatly
expand their musical imagination
and enjoyment. TRAKSPLAYER is
a “record player” program for four-
track composition. It allows the user
to produce albums by creating four-
track musical selections. They may
then be played back in any order and
repeated as many times as desired.
Simply by loading the tracks into
TRAKSPLAYER and organizing
the playback, an album is produced.
This utility also takes advantage of
improved DOS and compressed file
formats.

TUNINGS is a collection of dif-
ferent four-track tuning files for the
Soundchaser keyboard. This allows
the user to experiment with a variety
of tunings for exotic instruments
such as eastern or ancient instru-
ments. Included in the package are

m—
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SUPER FAST!
Z80
DISASSEMBLER
$6995

* Two pass operation - ¢ Qutput to console, list
generates labels at or disk device(s) in any

referenced locations combination
® Generates Zilog ¢ Generates mnemonics
mnemonics for CP/M system calls

w Allows Lser ‘defined lllegal instructions

labels generate define byte
* Allows define byte, sequence

define word and define

space directives

¢ COMPLETE cross-
reference

Start and stop at any
location in file

e Source or complete
listing type output
® 28 page manual
SPEED -disassembles atypical 177K . COMfile,
generating a 110K .Z80file (over 10,000 lines of
source) and a 52K .XRFfilein less than 1 minute
45 seconds using standard bios and 8" SS/SD!
Available for Z80 CP/M and TRS-80 Il

—S L R__Systems_

1622 North Main Street, Butler, PA 16001
(412) 282-0864
Terms: add $2 shipping US, others $§5. PA add 6% sales tax.
Specify format required. Check, MO, Visa, M/C, COD accepted

280, CP/M, TRS-80 TM's of Zilog, Digital Research, Tandy Corp resp.
CIRCLE 53 ON READER SERVICE CARD

VTR
GRAPHICS

the best
: VALUE anywhere
COMMUNICATIONS SOFTWARE PACKAGE
COMMX-PAC™

¢ COMMX Smart Terminal and File Transfer
Auto Dial and Logon Files for Easy Linkup
Protocols for Timeshare, MODEM 7, CRC16
FORTRAN version available for Mainframes

e.Unattended “Midnite” Electronic Mail
Subsystem :

® CONSOLX Remote Operation of Your Computer

e Bulletin Board System with Database Access

® Database File Management System Included

e Utilities for Data Encription, Compression,
and More

® CPU License $150 Detailed Manual $25

CIRCLE 119 ON READER SERVICE CARD
Contact Your Local Dealer or
Call or Write For Free Brochure

(8)® HAWKEYE GRAFIX

23914 Mobile, Canoga Park, Ca. 91307 s 213/’348-7‘).'09 U.S.A

EUREKA!

//

“Up the creek”
Searching for files?

Ever wasted time looking for a file on disk after
disk? Next time let EUREKA ! find it for you.
For CP/M 2.2 systems, EUREKA ! is the most thorough
easy to use disk cataloging system available.

‘Menu driven’ with quick and smooth response
Put key comments in files as you work on them
Find files by name or key text

See disk information, including space available

EUREKA !... search no more ...

List Price $50 until 12/31/83, $40

add $2.00 shipping Calif. residents add 6%

Mendocino Sofrware Company, Inc.
(707) 450-9130

Dept. M-12 P.O. Box 1564 Willits, CA 95490

.
.
.
.

CP/M is a registered trademark of Digital Research Corp.
EUREKA !is a trademark of Mendocino Software Co., Inc.

CIRCLE 78 ON READER SERVICE CARD

RP/M..

New resident console processor RCP and new
resident disk operating system RDOS replace CCP
and BDOS without TPA size change.

User 0 files common to all users; user number
visible in system prompt; file size and user
assignment displayed by DIR; cross-drive command
file search; paged TYPE display with selectable
page size. SUBMIT runs on any drive with multiple
command files conditionally invoked by CALL. An
automatic disk flaw processing mechanism isolates
unuseable sectors. For high capacity disk systems
RDOS can provide instantaneous directory access
and delete redundant nondismountable disk logins.
RPMGEN and GETRPM automatically self-install RP/M
on any computer currently running CP/M® 2,2,
Source program assembly listings of RCP and RDOS
appear in the RP/M user's manual.

Manual alone $55; manual with RPMGEN.COM and
GETRPM.COM with utilities on 8" SSSD $75.
Shipping $3 ($7 nonUS). Most 5" formats
available; specify and add $15 for conversion.

microMethods P.0O. Box G 118 SW First St.
Warrenton, OR (503)861-1765

A

CIRCLE 41 ON READER SERVICE CARD
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Software Directory continued . ..

“Mean,” “Just,” “Tempered” and
“Quarter” tone tunings. Several un-
usual tunings are also included to
stimulate the user’s creativity.
Price: TRAKSPLAYER: $75;
TUNINGS: $50
Available from:

Passport Designs, Inc.

116 North Cabrillo Hwy.

Half Moon Bay, CA 94019

(415) 726-0280
CIRCLE 324 ON READER SERVICE CARD

Program name: WS-Patch
Hardware system: CP/M 8" SSSD,
5Y," Osborne, Kaypro, Morrow,
North Star, Epson QX-10, Apple
(CP/M) card. MS DOS 5Y," IBM
PC and compatibles.

Language: Machine Code
Minimum memory: 64K
Description: Enhancement program
for WordStar enables the user to ac-
cess all of his dot matrix printer’s ca-
pabilities through WordStar. WS-
Patch also revises WordStar’s print
menu to include the new printing
commands. Depending on the type
of printer, WS-Patch may enable

T ——

wide and condensed type, letter qual-
ity printing, continuous underline,
sub and superscript, italics font elite,
doublestrike, triplestrike, propor-
tional spacing and various combina-
tions. Programs available for Epson
and Epson-compatible printers,
Okidata microline printers and
CITON prowriter printers.

WS-Patch documentation comes
on the program disk. The documents
print out of the user’s printer. The
file (a standard WordStar file) can be
edited to see how the print com-
mands are entered in the file and how
they will print out.
When released: February 1983
Price: $49.95
Included with price: appropriate
disk, instructions, document file.
IBM version includes WS-KEYS, a
utility program that redefines the
IBM function keys in WordStar.
Available from:

CMB3

P.O. Box 3061

Walnut Creek, CA 94598

(415) 372-7733
CIRCLE 325 ON READER SERVICE CARD

Program name: Security, Security-
Plus, Security-Plus-Log

Hardware systems: CP/M-80/86 or
MP/M-80/86 system

Language: 8080 Assembler
Description: Security gives password
protection to all files on a disk with
no modifications to the operating
system; Security-Plus allows individ-
ual programs to be protected against
unauthorized access; Security-Plus-
Log additionally maintains a com-
plete record of program and file
activities.

The LOCKPROG.COM program
is the heart of all three packages; it
adds security information to a select-
ed file. Up to four usercodes, each
with an individual password, or a
passsword alone may be attached to
the selected file, When processing is
complete, control is passed back to
the operating system. When an at-
tempt is subsequently made to access
a protected program, access is denied
unless the correct usercode and/or
password are entered. The number of
tries allowed and action to be taken
on failure can be selected while run-

THE FASTEST S-100
CPU/MEMORY

COMBINATION AVAILABLE'!

MAKE NO MISTAKE ! Before PERFORMICS developed the PRIVATE ACCESS BUS. torun
an INTEL 80286 on the S-100 bus you had to slow it down by 50%. Hard to believe ?

Consider the following :

The IEEE-696 spec defines
a bus cycle to be three
clock ticks in duration

INTEL defines a bus cycle

PRIVATE ACCESS BUS

Poor performance unless you choose
for the 80286 to be two =| PERFORMICS' problem sclvers with the
clock ticks

VATE ACCESS B

FEATURES :
® 80286 CPU

P-286

FEATURES :

® 128K CMOS Statio RAM

® Programmable Interrupt Controller ® Addressable on 64K Boundaries

® Three 16 Bit Timers Cascadable ® Battery Backup (Option)

® Dual Ported Architecture (S-100 + PRIVATE ® DualPorted Architecture(S-100 Bus + PRIVATE
ACCESS BUSSES) ACCESS BUSSES)
Socket for 80287 Math Processor Running ® (Cascadable
Independent Clock (Option) @ No Wait State Operation with P-286
Two Jedec 28 pin sockets for up to
64K EPROM/ROM

: :

“Private Access Bus + S-100 = THE WINNING COMBINATION"
If you are going to pay for performance, insist on getting it. Call for pricing and details now!

ERFORMICS

co g

P.O. BOX 3207 ® NASHUA, NEW HAMPSHIRE 03061 @ (603) 881-8334
TELEX 294088 PERF UR

CIRCLE 34 ON READER SERVICE CARD
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PROGRAMMER’S GUIDE TO

CP/M

Edited by Sol Libes

Here’s an important collection of CP/M in-
sights that you'll never find in any CP/M
manual. CP/M is the most popular microcom-
puter DOS in use today, and this widespread
use has generated many innovative tech-
niques and enhancements of CP/M. Program-
mer’'s Guide to CP/M tells you what these
enhancements are and how
to put them to use, how to
get around apparent limita-

January 1980 and February 1982. Except for
this collection, these articles are now unavail-
able! Programmer’s Guide to CP/M gives you
an in-depth look at CP/M from the viewpoint of
the programmer—the individual who creates
the software that interfaces directly with
CP/M, or who is installing CP/M on systems for
which configurations do not
already exist.

Contents include “An

tions of a CP/M system and
why CP/M is far more versa-
tile than you might have ima-
gined. Every article in |
Programmer’s Guide to

CP/M originally appeared in \

MICROSYSTEMS between P

Also available at your
local bookstore or
computer store.

PROGRAMMER’S GUIDE TO

An in-depth look at the most widely used
microcomputer DOS in the world.

Edited by Sol Libes

Editor, Microsystems Magazine

[ Introduction to CP/M,”
“The CP/M Connection,”
“CP/M Software Reviews,’
“CP/M Utilities & Enhance-
ment,” “CP/M 86" and “CP/M
Software Directories.”
$12.95.

For faster service,
PHONE TOLL FREE

800-631-8112

(In NJ only:
201-540-0445)

CP/M is a registered trademark of Digital Research, Inc

[m——————-

Please send me _ Programmer’s Guide to
CP/M at $12.95* plus $2.00 postage and handling
each. Outside USA add $3.00 per order. #14C

[JPAYMENT ENCLOSED $_____ . *Residents
of GA, NJ and NY State add applicable sales
tax.

[[]CHARGE MY:
(Charge and phone orders $10 minimum.)

[ ] American Express
[]MasterCard []Visa

[ e

MICROSYSTEMS PRESS

Dept. NJ3F . 39 East Hanover Avenue - Morris Plains, NJ 07950

[ ] Send me a FREE Creative Computing Catalog.

Card Exp.
No. Date

Signature
Mr./Mrs./Ms._______

|
i

. E
h___———_—__d

(p\easépr\ntflﬂfﬁ?ﬂé) )

Print Name

Address Apt.
City S
State__ : Zip

|
|




End the Dark Ages of
Assembly Language....

with SMAL/80

5 : Assembler ¢
. HL=M (PTR) ; LHLD PTR :
. DE=9; LXI D,9 -
+ HL=HL+DE; DAD D :
: IF A-L EQUAL CMP L
: THEN JNZ L1 -
: A=A-14 SUI 14
% ELSE JMP L2 @
. A=L; L1:MOV A,L
: M(BC)=A; L2:STAX B @

SMAL/80 gives you the logical power,
versatility and convenience of a com-
piled, structured high level language
like Pascal, Ada or C, plus the effi-
ciency of assembly language.

[J intuitive, processor-independent sym-
bolic notation system to make your pro-
grams easy to read, debug and maintain;
L) programming constructs BEGIN...
END, IF...THEN...ELSE, and LOOP...
REPEAT, plus indentation, to graphical-
ly display the structure of your algorithms;
O extremely flexible macro and text
pre-processor to create your own pro-
gramming environment,

) compiler/linker to mix your input
source code and relocatable object code,
creating modular programs;

L transtator program to automatically
upgrade your assembly code to SMAL/80;
[ available on CP/M disks with manual
JSor 3150 plus $4 shipping.

New! Z-80 version (runs on 8080’s):
$175. 8080 version only: $150. Macro-
processor only: $75. Available on
CP/M disks. Add $4 for shipping.
Complete tutorial text: ‘‘Structured
Microprocessor Programming”’
(Publ; Yourdon Press) $20 plus $2
shipping. Send for your free button
and literature or try the Ultimate
Demo: SMAL/80 is Guaranteed!

Chromod Associates,
1030 Park Ave., Hoboken, N. J. 07030
Telephone: (201) 653-7615

Also available from
WESTICO (203) 853-6880

CIRCLE 9 ON READER SERVICE CARD
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Software Directory continued . . .

.

ning LOCKPROG; usercodes
and/or passwords can also be
changed by running LOCKPROG.
Price: Security, $50; Security-Plus,
$100; Security-Plus-Log, $150;
demonstration disk, $25.
Included with price: Documentation
Available from:
the ANSWER in COMPUTERS
6035 University Ave., Suite #7
San Diego, CA 92115
(619) 287-0795
CIRCLE 326 ON READER SERVICE CARD

Program name: FINANCIAL
UTILITY I

Hardware system: Osborne or MS-
DOS

Minimum memory size: 64K
Language: Object code

Description: FINANCIAL UTILI-
TY 1is a package of 26 financial pro-
grams for businessmen, financial an-
alysts, and CPAs. Designed
specifically to be easy and fast to use,
it’s menu driven and help is available
on screen at all times. Answers can

P —

SURTING

On-line or off? Static or dynamic? One user or one thousand?

The answeris CO-SORT.

CO-SORT is the best general purpose sort/merge routine in the business. Here's why!

+*CO-SORT runs with your program—no stopping and restarting and no

transfer files to build and move.

*CO-SORT allows smaller data sets to be sorted entirely in the available
memory — perfect for interactive programs where sorting must

be transparent.

*CO-SORT is fast and efficient— uses the best algorithm for all sorting
requirements and eliminates the need to stop and restart the user program.

*CO-SORT is accessible from all languages, allows fixed or variable length
records, all data types, any number of keys in any direction, dynamic choice

of source and destination, and more.

*CO-SORT is the choice of professional programmers who want rapid program
development with the fastest possible execution time throughout.

CO-SORT from Information Resources makes sorting as sophisticated as it has to be and as
simple as it should be. Priced at $200 for an original user license, the package includes a
powerful driver program for demonstration and general utility sorting.

INFORMATION RESOURCES

CO-SORT' with CP/M280 or CP/M-86 or MS-DOS*. Box W

1-TM Information Resources.
2-Registered TM Digital Research.
3-TM Microsoft.

Manhasset, N.Y. 11030
(516) 365-7629

CIRCLE 42 ON READER SERVICE CARD



YOUR S-100 PLUS
OUR M-1000/S=CAD

M-1000/S CAD subsystem for S-100
includes 512 x 480 color graphics display,
digitizer, plotter, all interface boards and
cables and RGB monitor.

" .

APPLICATIONS
P&ID

Process flow diagrams
Vessel drawings
Architectural drawings
Facilities planning

Plot plan and layout

Two-dimensional drafting
and design software from
Autodesk Inc. is fully
installed, configured and
supported by MOMS.

Building 1055 Fort Cronkhite, Sausalito, California 94965 415 331-2043

Dealer inquiries invited.

CIRCLE 99 ON READER SERVICE CARD

THE

a488—=

IEEE 488 T0 S-100 INTERFACE

IEEE 488

S-100

* Controls |EEE 488 (HPIB) Instruments with

an S-100 computer

Acts as controller or device

Basic and assembly language drivers supplied
Meets IEEE 696 specification

Industrial quality burned in and tested

Up to 125K bytes/sec under software control

3 parallel ports (8255-5)

$375

D&W DIGITAL

20655 HATHAWAY AVENUE
HAYWARD, CA 94541 » (415) 887-5711

CIRCLE 66 ON READER SERVICE CARD

WE GAVE YOUR DRIVES THE FIRST BREAK THEY EVER HAD
| GIVE YOU TIME TO BURN...

TimeEPROMmer,
the S-100 CP/M* compatible
programmer that's useful every '
second of every day. A real time =
calendar/clock with lithium battery
and an EPROM programmer that programf-s ;
all popular eproms. Unbeatable pric e/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.

TimEPROMmer BB & software & manual . ...
TimEPROMmer Kit & software & manual ..
TimEPROMmer A & T software & manual ... §
Our DISK CONTROL UNIT that turns &” (11’1\( s of f
when not being accessed. State drive.

DCU, kit & manual .......................$2095
DCU, A& T & manual .......... .. $49.95
P & H$2. NYS add tax.

CP/M is T.M. of Digital Research

OPTRONICS TECHNOLOGY
P.0. Box 81 Pittsford, NY 14534 (716) 377-0369
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IT’'S AN APPOINTMENT BOOK!
SEE-A-WEEK CALENDAR

B A full week...at a glance! Time
planning becomes easy when your
appointments, meetings, luncheon
and dinner engagements and special
activities are in front of you.

HALF-HOUR TIME SCHEDULING
@ Convenient scheduling ... seven
days a week.

THINGS TO DO TODAY

B Keep track of important follow-ups,

telephone calls and correspondence.

SEVEN SNAP-LOCK RINGS

B The seven ring format insures that
your pages won't pull out...unless
you want them to!

BEAUTIFUL, SOFT,
LEATHER-LIKE BINDER

# Padded front and back, your 9%2 x
11%2 Planner is comfortable to carry.
You can take it with you wherever
you go. The sturdy, permanent
bookmark always keeps you in the
right week and the two inside
pockets enable you to keep all your
important papers in your 1984
Activity Planner.

YOUR CHOICE OF IMPRINTS

B Order the 1984 Business Activity
Planner for everyone in your office
...and select the cover imprint for

1984

Business Activity
Planner

Imagine! A complete Appointment

Book, Financial Record Keeping
System, Travel Information

Guide, Health and Fitness Aid
and Directory...All in one book!

No matter how organized and successful

you are today, our Planner will make
you even better in the future...or your
money back!

~ each person! Available with Business

Activity Planner, Chairman of the
Board Activity Planner, Executive
Woman Activity Planner, or Execu-
tive Activity Planner.

IT°S MUCH MORE!
B Each Section is Index-Tabbed for
Instant Retrieval of Information.

FINANCIAL RECORD KEEPER

# 12 Income and Expense Reports

8 1984 Business Tax Calendar

# Executive Compensation Checklist
# Personal Investment Portfolio

HEALTH AND FITNESS AID
88 Fat - Cholesterol - Calorie Charts
8 Value of Various Exercises

PO. Box 16-2354, Miami, FL 33116 |

‘ ZIFF-DAVIS ACTIVITY PLANNER

& Substitution Chart for Better
Health
& First Aid Tips

TRAVEL INFORMATION

B Average Temperatures for Most
Major Cities

# Rank and Population of the Top
100 US. Cities

i Traveling Distances

i Toll-Free Telephone Numbers for
Major Airlines, Auto Rentals, Hotels,
Motels and much more!

MISCELLANEOUS

This section is filled with valu-

able information including Principal
Holidays, French and California
Wine Vintage Charts and more.

DIRECTORY

Places all emergency and impor-
tant telephone numbers at your
fingertips.

Please send me the following 1984 Activity Planners at $38.95 each plus $5 per copy
| postage and handling. Outside U.S.A. add $10 per copy postage and handling.

Specify quantity for each cover imprint ordered:

— Chairman of the Board Activity Planner(s)
_ Executive Woman Activity Planner(s)

| — Business Activity Planners)

— Executive Activity Planners)

Card No.

QUANTITY DISCOUNTS |
(on total number of Planners)

6-20 10% off | ($4 P&H each) I
21-50 15% off | (3 P&H each)
51-or more | 20% off | ($2 P&H each)

[0 Payment enclosed. [J American Express [ Visa [0 MasterCard O Purchase Order enclosed.

Exp.Date I

Signature

Name

(please print)

Company
Address

City/State/Zip

*Florida residents add 5% sales tax.
SATISFACTION GUARANTEED or return
Ms12  within 10 days for a prompt refund!

FOR FASTER SERVICE CALL TOLL FREE |

800-327-1969
(In Fla. and Canada call (305) 595-8744.)



Software Directory
continued . . .

be displayed or printed. Changing
variables is easy, allowing “what if”
problems to be solved quickly. Most
programs allow incrementing a vari-
able to generate a range of answers
with a single input.

The package can create two dif-
ferent loan amortization tables, solve
problems involving annuities, com-
pound interest and sinking funds, do
breakeven analysis, prepare a fore- |
cast by three methods, and compute
anet present value or internal rate of ||
return. The documentation is com- ‘
plete and gives examples of how to |
find the effective interest rate of a |
lease and evaluate “creative financ-
ing” options.’

When released: May 1983
Price: $139-§149
Included with price: Disc and 50-
page manual including detailed ex-
amples for each program.
Available from:

A/N SOFTWARE, Inc.

P.O. Box 895

Melville, NY 11747

(516) 540-4090
CIRCLE 327 ON READER SERVICE CARD

~ High performance differential text analyzer!

PC-DOS and CP/M are trademarks of IBM and
Digital Research respectively.

No more lost edit changes!

New
text ——— Differences to file
file
old " COMPAREII Differences to terminal
(reference)—- Differences to printer
text
file
Writers! Researchers! Lawye ! Programmens!

Use hzghly rated COMPARI: lI. Cut text analym from hom
to minutes! :

» PC-DOS, CP/M-86 or CP/M 2.2

» Scans by word or by line _

P Fast New Algorithm, No file restrictions

P You can customize for word processor, printer width, file defaults,
_ specific work flow, computer languages,
difterent highlighting techniques

» Clear commands, Numerous formatting options

P Can generate new document with change bars

Specify When Ordering; Operating System, Computer Type and
Disk Format. Free brochure and nearly free demo disk av le.

COMPARESL ... .. .. . ... 0 0 a0

Demo Disk (credits to purchase)
1499 Palmetto Park Read

TECHNOLOGY, INC, ximsczs

" Check or COD. Florida residents add 5% sales fAsl
Dealer and Distrihutor inquiries welcome.

“We Deliver Productivity”

CIRCLE 50 ON READER SERVICE CARD

S-A-I-L- BASIO ON ANOTHER TACK

The BESTCP/M 2.2 280 BASIC available for any price..

* Compatible with existing NORTHSTAR® BASIC programs. «

* Programs can be saved in standard ASCII text files. This .
allows you to use a full screen editor to edit

S.AILLB.0.AT. programs.

* Includes a machine language disk file sort to
dramatically decrease the time required to sort disk files.

* Supports chaining to a .COM’ file.

CP/M user numbers are fully supported.

Extended linkage facilities are supplied to improve
interface to machine language subroutines.

Lower case can be used in commands or variable names.

* A HELP menu and comprehensive documentation make
this the friendliest BASIC available.

And last of all, two years of field testing by several

* Arrays can be read from or written directly to disk.
* ASCII data files can be read into or written from a string.

major software houses has proven that this product
really works!

ano NowonLY $70.00

S.A.l.L. SOFTWARE

86 W. UNIVERSITY, SUITE 14
MESA, AZ. 85201

(602) 962-1876

CP/M is a registered trademark of DIGITAL
RESEARCH

S.A.lLL.B.O.A.T. is aregistered trademark of
S.A.l.L. SOFTWARE

Z80 is a registered trademark of ZILOG
DEALER INQUIRIES INVITED
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CGRAPH

DEVICE INDEPENDENT
GRAPHICS SOFTWARE

+ Vectors
« Character generator
» Windowing and clipping
* Re-entrant and re-interruptible
« Multiple simultaneous windows

PASCAL TOOLS FOR
JRT, MT + & MT + 86

PROFIT
LEADER

SFP-includes 34 indispensable scientific functions
such as circular, hyperbolic trig and inverses, log, exp,
erf, gamma and others. MT + 86 and JRT versions are
true double precision unlike MT + 86 originals which
are cnly accurate to 7 digits. From as-fast to far-faster
than the originals.

CAP-includes 26 complex algebra functions with basic
arithmetic, exp, sqrt, log and conversions among reals,
polar and rectangular. Allows complex value equa-
tions to be expressed in natural nested form. A must
for engineers.

SIG-includes: A fast FFT and inverse. Simultaneous
complex linear equation solver, complex polynomial
root finder, programmable digital filter. A RPN com-
plex value oriented calculator program designed for
real engineering problems. A complex vector criented
calculator program for interactive signal analysis. Re-
quires CAP package described above.

SFP, CAP, SIG: $35, 2/$60, 3/875. $25 for each addi-
tional.

Specify your Pascal version and disk format: 8" and

Graphics programs independent of physi-
cal display, drives many displays at once.
Completely documented in clear English
with examples. Typical device drivers pro-
vided for hardware, including EPSON print-
ers. Shipped as C SOURCE CODE on 8"
SSSD CP/M or 5%" MS-DOS disk. Specify
standard (K&R) or BDS C version. Ask for
availability for other operating systems or

150

most 5-1/4" CPM formats available. (Eagle 1,2, IBM PC,
Kaypro 2,4,10, Osborne, Xerox 820, Z-100). Send check
or money order to: WHITE LABLE SOFTWARE,
P.O. Box 282, Holden, MA 01520.
WE FiLL ORDERS PROMPTLY!!!
JRTTM JRT sSystems, MT+, MT+86TM, Digital
Research.

CIRCLE 115 ON READER SERVICE CARD

media. Send check for $49.95 to:

Systems Guild Inc.
36 Norwich Road, Needham, MA 02192
617-451-8479

*MICROCOMPUTERX

BUSINESS
SOFTWARE

MEDICAL MGMT...
DENTAL MGMT...
INSURANCE AGENT
LEGAL BILLING.....
PROPERTY MGMT..

AND MUCH MORE!

UNIVAIR INTERNATIONAL

9024 St. Charles Rock Road
ST. LOUIS, MISSOURIU.S.A. 63114

(314) 426-1099

CIRCLE 107 ON READER SERVICE CARD

IMPROVED
CP/Me TO0 ATARI®
INTERFAGE!

The Critical Connection™
ONLY %175

* Automatic install in many systems

* Hardware connects Atarito CP/M
system

* Software allows Atari to use disk
drives, printer and keyboard of the

* Software buffers your keyboard
& your printer.

The Critical Connection™ received 3

ratings of “excellent” in the Sept. 26,

1983, InfoWorld review.

(408) 997-0264
USS ENTERPRISES

6708 Landerwood, San Jose, CA 95120
Call/Write for Free Brochure

Microsystems December 1983
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25| Display

| Modem Finder - °8080 - °ZB0 ............... $30.00 B}
g | Includes SOURCE CODE, Allows you to specify up to |i2
10 phone Prehxes and the starting and ending suffix |§
t will log all numbers with modems on the |

5! other end to disk. For Hayes Smartmodems or com-

€| [ Send. Data Terminal Ready, Auto-Ena
54| matic hardware handshakm% and °CP/M's I0BYTE

TeY.|

SOURCE CODE

A | Dynamic °Z80 Full Screen Debugger .......... $30.00 (B

Includes SOURCE CODE, Dynamic full screen update

S| of all registers and specified memory block, you can

Single l:f' Modity, Set Breakroin s, Disassemble,
emory, Use symbo
features to list here.

for each.

patible modem
Setcom-°Zilog °SI0 Configuration Program .. ... $30.00

| Includes SOURCE CODE, Allows setting: Baud Rate. 5
Number bits per word, Stop bits, Parngi Request To |H

Baud Rate may be set from 1 - 65535 baud if a CTC

g | chip is used to generate the baud rate

All orders shipped on 8 in. single density disk unless |R

2| prior arrangements are made. All prices plus ship- |

1| ping. All orders sh\?ped C.0.D. unless prior arrange-
ments are made. All orders shipped from stock z

Steele & Associates

3328 Fall Creek Dr.

Nashville. TN. 37214
615/889-6636

TN TAY. T8V

iyt

8080 Trademark of Intel Corp
280, S10, CTC. Trademarks of Zilog Corp
CP/M Trademark of Digital Research. Inc

s. Too many other

es for auto- |k
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P-File, P-Spool &
CB80* Utility Programs

+

- A printer output to file utility
that allows you to route
printer output to a disk file.
129.95

P-FILE
UTILITY

4+ P-SPOOL - Allows CP/M based computers

LANGUAGE error recovery, default drive

UTILITIES finder function, directory
display functions, accepts
CPIM* ambiguous file
references. 149.00

Call or send for complete description.
Visa, Mastercharge, C.0.D. accepted.

L §Iitg Software

+

P.O. Drawer 1194
Bryan, Texas 77806 (409) 775-1782

*CPM & CB80 TM of Digital Research

CIRCLE 28 ON READER SERVICE CARD

Sync not only sells itself at
a nice profit, it creates
awareness of the hardware
and software in your store.
It’s like having another
salesperson on your
staff—one who pays you.
One who goes home with
customers and continues to
influence buying decisions
long after you're closed for
the day. If you're inter-
ested in a low-ticket item
with top-of-the-line sales
power, let’s talk now.

ZD

CALL COLLECT:

CP/M system. UTILITY to print the contents ofaihile

* Ability to simulate, with the CP/M al tha same time aome otiet -
system, 4 Atari disk drives program i3 being used. 96,
simultaneously. + CB-80 - Drive select & disk read/write

Or write:

Ziff-Davis Publishing Company
Computers and Electronies
Publications
Retail Sales
One Park Avenue
New York, NY 10016

Minimum order, 10 copies.
We pay all shipping costs to your store.




Software Directory continued . . .

Price: Binary object library, $95
U.S.; fully commented source, $950

types are supported. Execution
speed is improved by 1.5 to 3 times

Program name: MagicIndex
Hardware system: any CP/M

microcomputer for floating-point operations, integer U.S.; documentation only, $25 U.S.
Minimum memory: 48K and long multiplication and division, Included with price: One SSSD 8"
Language: Assembly and disk character 1/0. disk, 136-page reference manual.
Description: MagicIndex automati- I/0 operations include UNIX- Source provided on four SSSD 8"
cally compiles, alphabetically sorts style formatted print and scan disks.

and prints index entries, table of con- routines. Command line 1/0 redi- Available from:

tents and other similar lists, with the rection is supported. Source is pro- KADAK Products Ltd.

#206-1847 West Broadway
Vancouver, B.C.
Canada V6J 1Y5
(604) 734-2796
CIRCLE 329 ON READER SERVICE CARD

vided for the command line parser,
error handlers, and operating system
interface to allow these functions to
be modified.

When released: June 1983

following additional features: ® in-
dex entries can be marked from the
text itself; ® common prefixes and
suffixes can be automatically con-
verted to lower case without affect-

ter of each word in an entry can also

ing the textual contents (the first let- e

be capitalized, or the entries can ap-
pear just as in the text, without any

case conversion; ® “‘see also” or other
commentary entries can be append-

ed to the main entry, or new entries

that do not appear in the text can be
specified; ® entries can be collected

or viewed on screen while printing |
the main text; ® table of contents en- ||
tries can be compiled automatically
when auto-numbering symbols are |
used to designate chapters and sec- ||
tions, and can also be marked man- ||
ually in the same way as index en-

Get more than WordIndex for less $!

Mare

Users get high speed document finishing for
- WordStar with STARMATE under PC-DOS,
CP/M-86,0r CP/M 2.2.

tries; ® the compiled list can be

When released: December 1983

. . , i STARMATE edited output
_modl.ﬁ_cciim re-edlted before print- 1nptut Table of contents
. - o e 3 i ex
ing; ® index entries can l?e prmtcld in Hla — MultiLevel Index
one or more columns, with or with- || List of Figures
out page headings and footings. Bibliography List of Tables
| data ——a

Price: $150
Included with price: Program disk
and documentation
Available from:
Computer EdiType Systems
509 Cathedral Parkway, # 104
New York, NY 10025
(212) 222-8148
CIRCLE 328 ON READER SERVICE CARD

Program name: Real-Time C Run-
Time Library for use with code gen-

Extracted Notes
Extracted Bibliography

base

Writers! Researchers! Engmeers‘ Cut docummt makeup time
-from hours to minutes!

P Multi-Level Table of Contents
P Mulit-LevelIndex

P Lists of Tables and Figures :

» Numbers Paragraphs (1.2, 1.3, etc)

P Prepares Footnotes

» Prepares Bibliography

» Clear commands, Numerous formatting options
» Reads documents with nested files

erated by Whitesmiths C compiler.
Hardware system: 8080, 80835, or
Z80 CP/M 2.2, CP/M Plus, or

Specify When Ordering; Operating System, Computer 'Typ.e and Disk
Format. Free brochure and nearly free demo disk available.

MP/M 11, Whitesmiths C compiler STARMATE
(not for Release 2.0) spm Introductory Price). .
Minimum memory: Depends on use || emo All Disk (credits to purchase ..................... $12 95

Language: Assembler, some C |
Description: Real-Time C is a
runtime library that may be included
in distributed programs without roy-
alties. It has enhanced error check-
ing and recovery, and is suitable for
real-time programming. Portable
170 conventions are fully supported.

“We Deliver Producﬁvity"
. 1499 Palmetto Park Road
gmtelels FL 33432
ton,
TECHNOLOGY, INC. s05/368¢2: T

305/368-6228
WordStar PC-DOS and CP/M are trademarks of

Chack or COD, Florida residents add 5% sales tax.
" MicroPro, IBM and Digital Research respectively Dealer and Distributor inquiries welcome.

Mathematical functions are fully
re-entrant and ROMable. All data

CIRCLE 16 ON READER SERVICE CARD
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Microsystems Mart

S-100 COLOR
GRAPHICS CONTROLLER BOARD

Using NEC 7220 Graphics Display Controller

One board single jumper configurable for 8-color mode
or monachrome mode. For color, configures to 3 planes
of 32K bytes for output to R-G-B TTL monitors. For
monochrome to a single large 96K image plane

For use with standard TTL monitors with separate syncr-
onization; R-G-B or monochrome, 15.75 KHz horiz., 60
Hz vert. A composite outputisavailable on the board for
no-interlace monochrome monitors

Select positive or negative sync - Each bit (pixel) is
individually addressable - Built in algorithms for arcs,
lines, rectangles, area fill - Light pen input - 1x to 16x
zoom - Occupies two contiguous addresses on the sys-
tem 1/0 bus - Interlace or non-interlace modes

Programmable display window: 640x408 interlaced
color, or 512x512 interlaced color, or 640x240 non-inter
laced color and monochrome, or 640x480 interlaced
monechrome, and others.

Using pan techniques enables viewing image areas lar-
ger than the display window most likely in non-interlace
or monochrome applications, or when zoomed

This is an extremely versatile, cost effective
$595 graphics controller for personal, home, and
small business computers.

$460 for partially stuffed board with less memory for
monochrome - upgrade later.

PIXELTRONICS

1050 Tulip Way
Palatine, lllinois, 60074
(312) 359-1442

The DELPHI SYSTEM
15 Megabyte HARD DISKS
for

KAYPRO, XEROX 820, Big Board
Televideo and S-100 computers

$2595 complete

15 megabyte hard disk

drive with plated media
switching power supply
and enclosure

controller, cables and
CP/M software

DELPHI DEVELOPMENT
6273 19th Ave. NE
Seattle, WA 98115

(206) 524-5369

$-100
COLOR GRAPHICS
MUSIC SYNTHESIS
DUAL 1/0 PORTS

SINGLE BOARD DESIGN USES ONLY 22 IC'S j

COLOR GRAPHICS
TS 93188 Video Oisplay Processor -On baard RF Modulalar
256 « 192 pixe resolution NTSC composite waeo connectar
216K of aispiay RAM (4116°8) T

COMPLEX_SOUND GENERATION

SA¥-3-8910 Frog. Scund Generator - 16 level amplilude control

-3 programmable channels “Haise generator
~Produces 3-note chords -Envelape shape cycle control

~Tones from 33.5Hz 1o 125KHZ -Special saund effecis

The AMUSIGRAF system 13 offersd as an atfordable
Package which incluges the lollewing

-Bare $-100 P.C. Boarg 4Y-3-8910 dala manual

STMS 99184 data manual -Complete user's documentatian

P M" comaatible 87 disk with test and demo satimare

GRDER by mail through ORDER by phane 1nrough
FORESIGHT TECHNOLOGY ADCOM MKTG. SERVICES

Write or cail far more (513) 831-1881

AMUSIGRAF 5
Introguctory o

e $95%  waer ews FORESIGHT _|

Add $3.00 ter C.O.D
ONe res. add 5.5% sales tax
Send cerlified check or money order
o mmediate delivery
Parsonal chacks allow 7 wa 1016 Huttman Ct
®CP Mus a trademark of Digital Research Cineinnati. Ohia 45231

FLUORESCENT DYES.
COUHARIN RHODAMINE NlLE BLUE

300 500 600

NANOMETERS

From: Basic, Fortran, PL1, or any language with disk

1/0, you can generate mgh resolution plots and

graphs on your MX80 (with graftrax), DMP 85, 8510

prowriter or Radio Shack CGP 115.

 Built in character generator with rotation and size
control.

e 2 & 3 D Cartesian coordinates systems

« Commands for: Circle, ellipse, Sector, Arc, Draw
and move incremental and absolute, pen up and
down, graph border, generator for graphs and Math
functions.

When order please specify Printer

Requires 48K, 8080, 8085, Z80 Price $99.95

M.ES.C

Parkhurst Dr. -

Salisbury, Md. 21801 | e

Phone - 301-742-7333

Ph. orders - 301-742-7333

Technical Information 6:00-9:00 PM Eastern Time

ISIS «<— CP/M®

B Full bi-directional file transfer capabilities

are provided in the ISIS-CP/M utilities
package. Written in machine language
and running under CP/M, these utilities
jpermit the CP/M user to read or write files
direct to/from an ISIS Diskette. They will
run under any version of CP/M without re-
gard to diskette density. The complete
package is $250.00 including user's man-
ual. Write for free brochure on other CP/M
software.

CP M s a registered trademark of Digial Research
1518 15 a trademark of Intel Corporation

SOUTHERN
COMPUTER
SYSTEMS, INC.

P.0. Box 3373A
Birmingham, AL 35255
(205) 933-1659

FEEL TRAPPED
BETWEEN
CAPACITY AND

-~ COST?

Processor interface introduces the Cartnidge Disk Con-

troller for the S-100 bus f“or‘uguraule for 12 sector
2315 and 5440 type disk drives (1.25- 10 Mbyt
drive) Complete with CPM* CBIOS. disk atter
daqnosm and technical manual low cost

al only b:‘: UL
Thc performance
you need at
a cost you can
alford

Processor Interfaces. Inc. F 0. Box h-m Eim Grove Wi 53122
414-785-1245

Electronic
Circuit
Analysis

® AC and DC analysis

® Very fast, optimized machine language

¢ Infinite circuits on multiple passes

© Worst case, sensitivity analysis

® Sweep component values

® 04 Nodes, 127 branches

¢ Compare circuits

® Log or linear sweep

® Full file handling

® Full editing, error trapping

® Frequency response, magnitude and phase
® Complete manual with examples

® CP/M $150.00

® Now available for MSDOS (IBM PC) $150.00

Tatum Labs

P.O. Box 722
Hawleyville, CT 06440
(203) 426-2184

ELF—The Statistical Package
Reads All. . . Writes All
For IBM, Apple, and CP/M

FEATURES
* Reads and writes from VisiCalc, Super-Calc,
dBase /I, DIF, etc. » Factor analysis and prin-
cipal components » Stepwise regression » Step-
wise discriminant analysis ® Analysis of variance
(1 and 2 way) * Mean, standard deviation, etc.
= T-fest on means * Crosstabs ® Frequencies
* Histograms * Create and revise a database
= Complete transformation language = Report
writer = Software numeric keypad * more
CAPACITY
DATABASE: Observations: unlimited (multi-
diskette). Variables: [BM 350 +, Apple 250,
CP/M 150. ANALYSIS (minimim) IBM 35+,
Apple 25+, CP/M 15 +. Nate: some CP/M
machines require smaller capacity version.
PRICE
IBM $350, MS DOS $350, Apple $§200, CP/M
$200, CP/M 86 coming soon. To order or for fur-
ther information write or call:

The Winchendon Group, Inc.,
PO Box 10339, Alexandria, VA 22310
(703) 960-2587

MC/NVisa
Trademarks: VisiCalc; VisiCorp; dBase li; Ashton-Tate;
SuperCalc; Sorcim; ELF; The Winchendon Group, Inc.

afydein@ihpvionpe Tugp Xyl AOASNE TPl

Turn WORDSTART™ into a
TECHNICAL WORD PROCESSOR
by adding CHARTECH.
Use with most popular printers
having dot-addressable graphics.

w
4= 3 [rag*op]
n=
94 special characters printed.
New characters easily added.
Special characters displayed
on the screen for some systems.
Screen formatting of equations.
All printer functions accessable.

Plain CHARTECH is $95,
Enhanced version is $130
(Plain version displays characters
resident in the terminal, enhanced
version forms screen characters in
software for certain systems.)
Special screen character ROMs
available for some systems.
Presently available for 8-bit
systems using CP/MTH.

Ask your local dealer or order
directly from

TECHWARE, 2510 Cresta de Ruta
Eugene, OR 97403, (503) 343-05&46.

State computer, disk density,
and release of WordStar.

afydein@ixhpvionps TvdXPulABASNET$Pe




DISK DRIVES
TANDON FLOPPY

5%"  TM100-1 SS/DD ......... $190.
5%"  TM100-2 DS/DD ....... .$245.
5%"  TM101-4 DS/DD .........$335.
8" TM848-1 SS/DD ....... .$355
8" TM848-2 DS/DD ...... ...$415.
TANDON WINCHESTER
5%"  TM501 6meg .........$635.
5% TM502 12meg....... .$790.

COMPLETE HARD DISK SUBSYSTEMS
AVAILABLE FOR S-100, IBM-PC, APPLE.

!PRICES START
AT $1,295.!

Computer Synthesis
5536 Colbert Trail
Norcross, Ga. 30092

(404) 441-2191

64k Static RAM

for §-100 (IEEE-696) Systems
The fully static design makes it easy to
interface Seattle Computer’s 64k Static
RAM board with a variety of CPU and
DMA devices in IEEE-696 systems.
High-speed (85 ns) RAM chips enable
operation to 10 MHz with no wait states.
Board can be used as either 8- or 16-bit
wide memory. 48k, 32k, and 16k OEM
versions are available.
Single Qty: $495.00
Call: 1-800-426-8936
Dealer and OEM inquiries are invited.
Seattle Computer Products, Inc.
1114 Industry Drive_ Seattle, WA 98033

Promotional Prices
for COMPUTER

Xerox Warranty PHOFESSIONALS
Senvice & M ]

MORROW

RNESIGNS

PRINTERS, TERMINALS, SOFTWARE

‘Computer professionals, we want you as a customer, a resource
and a reference. Because we sell as many computers by referral as
directly from our ad, we want to expand our professional customer
base. We are offering promoticnal prices only 1o knowledgeable
users, for a shorl while.

TERMS: Gash with order.

You pay all freight. Add 5%

for 2% 10/Net 30 ARAY or

Fed /Stale P.0. 2%/mo

carrying chg

e s COMPUTERS

205 879-5976 i
P.0. Box 6114+ Birmingham, AL 352596114
205 879‘4735 Qur barik is 15t National of a%mmgm.(zos;msm

IL,—,J‘_r | I = m

= AN = A A

EPROWs
4164 150ns $4.95
4164 200 4.80
6116P-3 150 4.50
6116LP-3 150 4.75
2716 450 3.15
2732 450 3.95
2764 250 6.00
2764 300 5.75
27128 250 CALL
2532 450 4.25
2564 450 8.50

8088, 8748, 8255, 8253 AVAILABLE

[J Minimum order is $25.00. Prices sub-
ject to change

[] Distributors, Dealers,
OEM inquiries invited

[] "'Call/write for latest price quotes!!

FREE BROCHURE
Excel-Tec Industries, Inc.
Post Office Box 2205
Silver Spring, MD 20902
(301) 434-4123

Multi-Port Serial Card
for S-100 (IEEE-696) Systems

Designers who need an [EEE-696 serial
interface card have a choice of either 2 or
4 ports with the multi-Port Serial Card.
Each port can operate as either a “*data
set” or as a “'data terminal " Independent
baud rate generators for each port (50 -
19.2k baud) and an 8-level vectored
interrupt controller are provided. 36"
cables are included.
Single Qty:
$280 (4-port), $210.00 (2-port).
Call: 1-800-426-8936
Dealer and OEM inquiries are invited.
Seattle Computer Products, Inc.
1114 Industry Drive, Seattle, WA 98033

The DELPHI SYSTEM
15 Megabyte HARD DISKS
for
KAYPRO, XEROX 820, Big Board
Televideo and S-100 computers

$21 95 c0n.1plele

15 megabyte hard disk
drive with plated media

switching power supply
and enclosure

controller, cables and
CP/M software

DELPHI DEVELOPMENT
6273 19th Ave. NE
Seattle, WA 98115
(206) 524-5369

PROMPT DELIVERY! anp
TRY TO BEAT THESE IC PRICES:

64K DYNAMIC RAM ICs
200 ns (@ $5.40
150 ns @ $5.62
120 ns (@ $6.06

16K DYNAMIC RAM ICs
200 ns @ $1.56

OTHER ICs
27128 300 ns $19.20
2764 300ns 85.75
2732 450 ns  $3.89
6264P-15 150 ns $38.00
6116P-3 150 ns  $4.79

MasterCard VISA or UPS CASH COD
Factory New, Prime Parts
MICROPROCESSORS UNLIMITED

R e o) 267400
wPoo

Prices 91583

Prices subject 1o change. Please expect higher prices on some parts dug 10

world wide shortages. Call for volume prices. Subject 10 available quantites

Shipping & Insurance oxtra. Cash discount prices shown. Federal Express @
| ss.00

classified ads

CLASSIFIED RATES: Per Word, 15 Word Minimum.
REGULAR: $1.35. EXPAND-AD: $2.03. GENERAL
INFORMATION: Prepayment discounts available.
Payment must accompany order except credit card
— Am. Ex., Diners, MC, VISA (include exp. date) —
or accredited ad agency insertions. Copy subject to
publisher’s approval; must be typewritten or printed.
First word set in caps. Advertisers using P.O. Boxes
MUST supply permanent address and telephone
number. Orders not acknowledged. They will ap-
pearin next available issue after receipt. Send order
& remittance to: Classified Advertising, MICRO-
SYSTEMS Magazine, 1 Park Avenue, New York, NY
10016. Direct inquiries to (212) 725-3927.

SOFTWARE

MCL-—amusic compiler. Runs Digital Research (of Texas)
Stereo Sound Boards. Easy sheet music translation, sound
effects, more. Requires 48k-TPA, CP/M-2.2. $§25.00. 8-inch
SSSD. Howard Peters, Box 3324, Rockford, IL 61106.

SPEAKER SYSTEM DESIGNERS! Analyze your woofer/
cabinet/port/horn combinations and get response curves
on your printer. CP/M diskette 8 inch SS/SD or 5 inch SS/
SD for Kaypro, Osborne, Morrows, or Xerox. $39.00 disk-
ette and booklet includes UPS 48 states. ($10.00 Foreign
shipping). Prepay with check, Visa, MasterCard, or Amer-
ican Express. SONIX CO. INC., Rt. 2 Box 163-G, Indian
Head, MD 20640 (301) 753-6432.

CAM USERS, are you interested in evaluating new CP/M
software? For more information write! CP/M evaluators,
P.O. Box 2228, Livermore, CA 94550.

COMPUTER EQUIPMENT/SUPPLIES

FREE! Computer & Supplies Catalog—Ilow prices—sat-
isfaction guaranteed—DATA SYSTEMS, Box 99, Fern Park,
FL 32730. (305) 788-2145.

COMPUTER PAPER—Save $$$; Top quality. Low single
carton prices. Free samples. Shipping via UPS. Call A-1,
(800) 628-8736 or (213) 804-1270.

PUBLICATIONS

WHOLESALE Prices to Computer Club Members & In-
dustry! Southern Calif. customers only. Our customers
include authors of articles in this magazine. Computers,
Disk Drives, Floppy Disks, Modems, Monitors, Paper, Print-
ers, Software, Terminals. Visit our demo rooms! PATIO
COMPUTER SALES CO., N. Hollywood. (213) 762-0020.

ALARMS

PROTECT MICROSYSTEMS AND ELECTRONICS! Free
catalog of systems for SCHOOLS, OFFICES, HOMES.
SGM Corporation, 6 West Main, Bound Brook, NJ 08805.
(201) 469-8585.




New Provucts

VFW-IIl peripheral
controller

SDSystems, Inc., has announced
their VEW-III peripheral controller
for the IEEE-696 (S-100) bus. The
VFW-III is a single-board controller
for floppy and Winchester disk
drives that complies fully with the
IEEE-696 standard. The board sup-
ports simultaneous use of up to three
5Y," Winchester drives and four
5," and 8" floppy disk drives in any
combination. The VFW-III is the
only S-100 bus controller to offer
these capabilities on a single board.

The Winchester interface is the in-
dustry standard ST 5506/412, which
allows systems integrators to select
Winchester drives from the majority
of manufacturers. Floppy drives may
be single or double sided, single or
double density—further adding to
the flexibility of the VFW-IIL.

High performance is assured with
variable-length sector buffers, and
DMA or programmed I/0 control.
Floppy disk operations include a
phase-lock-loop data separator and
write precompensation logic for data
integrity. Winchester disk reads uti-
lize single- and double-bit burst error
detection and single-bit error correc-
tion to ensure data integrity. The
VEFW-III is a multilayer card with
full power and ground planes for su-
perior noise immunity.

Suggested retail price: $895.

SDSystems, Inc., P.O. Box 28810,
Dallas, TX 75228; (214) 340-0303.
CIRCLE 310 ON READER SERVICE CARD

Basic SBC

A single-board computer suitable for
OEMs and system developers has
been released by Dysys, Inc. With
48K of mixed memory, a 6801-com-
patible CPU, 33 input/output lines,
a UART, timer, and diagnostic
LEDs, the BRICK (Basic Realtime
Integrated Controller Kernel) will
handle nearly all monitéring and
control tasks.

The BRICK uses 2K, 4K, and 8K
memories. RAM, EPROM, or
EEPROM may be inserted into any
socket. Dual address decoders en-
able you to use different sizes of
memory ICs and still preserve con-
tiguous memory blocks.

The board is available for the STD
bus, for prototyping, and as a plug-in
component. It is also available in
CMOS for low-power applications.
Either Pascal or Forth development
systems are included with the
BRICK. These include an editor,
compiler, interpreter, and runtime
support.

Dysis, Inc., 961 South Bland St.,
Halifax, Nova Scotia, Canada, B3H
256; (902) 423-5308.

CIRCLE 311 ON READER SERVICE CARD

Floating point processor
The SKY Fast Floating Point Pro-
cessor (SKYFFP) is a single-card,
high-speed processor that performs
32-bit and 64-bit floating point oper-
ations at many times the speed of the
host CPU alone.

The SKYFFP performs basic
arithmetic operations such as add,
subtract, multiply, and divide as well
as more complex procedures such as
square roots, logarithms, and trigo-
nometric functions on IEEE-com-
patible 32-bit single-precision and
64-bit double-precision floating
point data.

Operationally, the SKYFFP is
user transparent. Users simply plug
in the SKYFFP and integrate it with
the SKY patch kit, the operation of
SKYFFP requires no modification
to existing programs in Fortran or
other support languages.

For special processing needs, users
may microcode the SKYFFP to im-
plement special algorithms or itera-
tive tasks to obtain higher speeds
that are executable with a single

is particularly well suited for systems
and processors based on the
MC68000 and designed for use on
the MULTIbus, VERSAbus, VME
bus, and S-100/IEEE-696 bus.

The use of SKYFFP requires no
explicit coding actions on the part of
the Fortran programmer. All linkage
between the Fortran program and
the SKYFFP can be accomplished
through a set of runtime library
modules supplied by SKY for the
particular compiler/operating sys-
tem being used.

The SKYFFP is installed directly
into the bus backplane, occupying
one slot, and typically requires 4.0
amps at +5V DC. The SKYFFP is
referenced by the system CPU
through a set of preset PALSs or reg-
isters whose bus addresses are
jumper selectable. These addresses

are factory set to be consistent with
the factory-supplied software, but
may be changed by the user to avoid
system conflicts in his particular
configuration. Any jumper base ad-
dress change, however, must be fol-
lowed by a corresponding change to
the base address assumed by the sup-
port software.

Price: $220 in single quantity;
OEM discounts available.

SKY Computers, Inc., Foot of
John St., Lowell, MA 01852; (617)
454-6200.

CIRCLE 312 ON READER SERVICE CARD

IEEE-488 64-line 1/O
module

Connecticut microComputer has an-
nounced a new digital 64-line 1/O
module that is a self-contained
TEEE-488 (GPIB) bus compatible
device. Called the BUSSter C64, it
works with any computer that has an
IEEE-48 interface (either built in or
added on), including computers
manufactured by Apple, IBM, Com-
modore, Osborne, Hewlett-Packard,
and Tektronix.

E e P

A

SKYFFP instruction. The SKYFFP
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ARE YOU DROWNING
IN A SEA OF SOLUTIONS?

Recognize the symptoms?

Applications backlog! Technology blur?
Mounting user pressures?

You suspect that suppliers may
have answers to your pressing
problems, but you don’t have
enough time to sort through frag-
mented information to determine
what will really work for you.

Like the shoemaker’s kid who
goes barefoot, you (of all people)
need a system. An information
system that displays all your cur-
rent software, hardware and com-
munications options for instant
reference.

That system is DATA -

SOURCES, and you're invited to
make it work for you. Simply fill in
the coupon and we’ll send you
DATA SOURCES at 50% off its
regular cover price.

What DATA SOURCES
does is organize your options. It
guarantees that you've considered
all relevant products. And makes
the most of your time for product
evaluations by guiding you to
those with the best pObE;lblllt} of
success.

DATA SOURCES is a con-
veniently sized, extremely well-
organized and skillfully indexed
reference...maintained on a data-
base, constantly updated and pub-
lished quarterly.

READ WHAT USERS SAY...

“...Current and_comprebensive listings are be-
coming indispensable.”

Gary Yost

Marketing Services Director

ASK Computer Systems, Inc.

“Literally use it daily...dramatically shortens

research time...provides more alternatives than
would bave been known or considered.”

Curt Flatness, V.P.

Logic, Inc.

“Answer to a Systems Integrator’ prayer.. . very

effective for locating the equipment we need

...using it for everything from single-user sys-
tems to systems interfacing with mainframes.”

Richard Fletcher, President

Micro Computer Adaptation Procedure

“Dependable source of information otherwise un-
obtainable or costly to obtain...”

Barry Kukes, President
RSI Repair Service, Inc.

YOU GET...

Hardware—=Over 12,000 products from
Micros to Mainframes including periph-
erals—tcrmmals. printers, memory de-
vices, etc...organized by systems com-
panblllty

Software—The largest available inven-
tory of business packages for micros, minis,
and mainframes including operating sys-
tems, utilities, and application packages.

Communications Equipment—
from modems and multiplexors to local net-
works, carriers and services. Quick refer-
ence comparison charts, plus all diagnostic
and test equipment.

Services, Suppliers, Support—
Most complete organized listing of sup-
pliers from installation design to mainte-
nance.and data center operations.

NEW FEATURES...
” Quick-reference product comparison charts.

1 Market-tracking trends of new DP products.

1 Before-you-buy selection criteria and checklist.

1 Geographical listing of vendors offering on-site
and depot maintenance.

ORDER NOW AND SAVE 50%

Yes! Rush me the latest two-volume edition of DATA SOURCES and enter my subscription
at $60.00 for 4 quarterly editions. I save a full 50% off the regular $120.00 cover price.

Name

Title

Company
Address
City State Zip

Telephone

Nature of Company's Business
Please check appropriate box: [ ENDUSER [ VAR/OEM [J DISTRIBUTOR

O DPMFG [ OTHER
An information product of Ziff-Davis Publishing Company. Satisfaction guaranteed.

Return coupon to: ______ SAVE TIME...CALL DIRECT
DAT = E == 1-800-227-1617 Ext. 251
P.O. Box 5845. Chmy Hlu N.J. 08034. (In Ca., 1-800-772-3545 Ext. 251)

Residents of Ca., Co., Ct., D.C., FL., Il., Ma., Mi., Mo., N.J., N.Y., Vt., please add applicable state taxes T140
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New Products
continued . . .

e ———

STD Microsystems, 399 Sherman
Ave., Palo Alto, CA 94306; (415) 327-
6800.

CIRCLE 314 ON READER SERVICE CARD

$-100 peripheral
computer

Abacus Technology Systems, Inc.,
has announced its PDP/11-compati-
ble peripheral computer, the PC11,
for S-100-based computer systems.
The unit offers a very cost-effective
way for S-100 users to take advan-

The BUSSter C64 1/0 Module ac-
cepts commands and data from any
host computer through its IEEE
port, to read or write 64 digital TTL-
level lines (32 in/32 out). The built-
in timer operates from 0.01 seconds
to 48 hours. The built-in buffer al-
lows data acquisition while the host
computer is busy with other tasks.
The BUSSter C64 module economi-
cally increases a computer’s interfac-
ing capability while reducing its
workload. It is easily programmed
through Basic commands from the
controlling computer.

Price: $495 in standard version,
including case and power supply.

Connecticut microComputer,
Inc., 36 Del Mar Drive, Brookfield,
CT 06804; (203) 775-4595.

CIRCLE 313 ON READER SERVICE CARD

STD Bus CPU

STD Microsystems Model 5320A is
a STD Bus CPU featuring a Z80
microprocessor, onboard
counter/timer (CTC), and fully buff-
ered signals for maximum expansi-
bility. The module accepts up to 16K
of RAM/ROM/PROM/EPROM/
EEPROM, which may be freely in-
termixed without module
reconfiguration. The design allows
user-modifyable control of memory
and interrupt acknowlege wait

states. The CTC has four channels
that may be independently pro-
grammed for frequency/event
counting, timing, or interrupt gener-
ation. Bidirectional address, data
and control buses permit DMA to
onboard memory and I/0.

STD Microsystems is a manufac-
turer of STD bus modules for the
professional design engineer. The

5 Bl

company has developed a complete
line of Z80 single board computer
modules for a very usable varjety of
component applications. Currently
in development are applications us-
ing state-of-the-art CPU and periph-
eral component developments.
Prices: for STD Bus Z80 CPU: 2.5
MHz, $195; 4MHz, §225; 6MHz,

$255. OEM prices available.

tage of the vast amount of quality
PDP/11-based software that has
been created over the past decade.
The PCl11is a T11 microprocessor-
based unit with 64K of onboard
memory. The unit plugs into existing
S-100-based computers and uses the
existing processor and peripherals
for I/0. The PC11 package includes
the DEC RT11 operating system and
an I/0 interface program which sup-
ports the console, printer and dual
disk drives. 8" soft-sectored disks al-
low media compatibility with DEC
PDP/11 series minicomputers for
program interchange. The I/0 inter-
face program and PCI11 hardware
are structured to allow the addition
of peripheral devices not supported
by the basic I/0 interface program.
The PC11 does not impact the
normal operation of the S-100 com-
puter. The S-100 software is written
in 8080 assembly language and runs
under CP/M versions 1.4 or 2.2. The
software requires a minimum pro-
gram area of 10K and the standard
BIOS routines utilized directly for
1/0. The PC11 software is written to
support 8” single-density soft-

sectored disks.

Price: The PC introductory price
is $795, including RT11 operating
system and CP/M-based 1/0 inter-
face program source supplied on 8"

floppy disk media.
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Teletek's
New Combo

Could Make
You A Hero!

The SBC-1I could be just the
right ingredient for your latest
concoction. The newest member
of Teletek’s family of multi-user,
multi-processing S-100 products,
the SBC-Il essentially combines,
or “sandwiches” two Teletek
SBC-I's into one board. The SBC-
Il provides the capability to sup-
port two users from one standard
size IEEE-696/S-100 slave board.

The SBC-Il maintains full
performance for each user with
an independent CPU (Z80A or
Z808B), 64K RAM, Serial 170, and
FIFO communications port to
the system master. The system
integrator benefits by getting
complete support for two users
for the price of one board.

TurboDOS and MDZ
operating systems will support
combinations of SBC-1's and
SBC-II's offering system design
efficiency and flexibility never
before possible.

If you're hungry for value
and efficiency, order an SBC-II
from Teletek. You'll love every
byte.

TELETEK

4600 Pell Drive
Sacramento, CA 95838
(916) 920-4600

Telex 4991834 TELETEK
Dealer inquiries invited.

© Teletek 1983
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Abacus Technology Systems, Inc.,
8343 Carvel, Houston, TX 77036;
(713) 777-0401
CIRCLE 315 ON READER SERVICE CARD

New business computer
The CompuPro 10, a new four-user
multiprocessor microcomputer sys-
tem, features concurrent execution
of both 8- and 16-bit industry-stan-
dard software. It is the first in a series
of cost-effective, high-performance
CompuPro business computers that
departs from the company’s tradi-

tional IEEE-696 orientation. The
compuPro 10’s multiuser, multipro-
cessor design represents a significant
achievement in microprocessor ar-
chitecture because all system re-
sources are potentially available to
all users at any time, and they can

SEATTLE GIVES YOU
AN EDGE IN 5-100
SYSTEM DESIGNS

You can unlock new system capabilities with high-per-
formance S-100 boards from Seattle Computer. All are
IEEE-696 compatible. But, for innovative systems that
demand performance beyond the limits of conventional
S-100 boards, you’ll want to know more about these
Seattle Computer products. For example, with our
8 MHz 8086 CPU, you’ll be able to build systems
that run faster and consume less power than before.
Take a closer look:

8086 CPU Set: 8 MHz 8086 CPU * CPU Support
board includes a console serial port, a second serial
port, Centronics parallel port, vectored interrupt
controller, four 16-bit timers and EPROM monitor
for 8086 « MS-DOS 2.0 plus development utilities
* 8087 numeric coprocessor is optional

+ Single Qty: $595.00

64k Static RAM Fully static design makes inter-
facing easy « Compatible with a variety of CPU
and DMA devices * High-speed (85 ns) RAMs
operate to 10 MHz with no wait states * 16k,
32k, and 48k OEM versions are available

* Single Qty: $495.00 (64k)

Disk Master™ Controls as many as four 8”
and four 5.25" floppy disk drives simulta-
neously, in any combination * Uses 1793

disk controller chip « Can be used with
10 MHz CPUs - Single Qty: $325.00
Multi-Port Serial Card 2- and 4-port ver-
sions are available *« These RS-232 ports
operate as either ‘‘data sets’ or
*‘data terminals’” * 36" cables included
» Single Qty: $280.00 (4-port)

$210.00 (2-port)

For the whole story on high-performance
Seattle Computer S-100 boards, call:

1-800-426-8936

Dealer and OEM inquires are invited.

LATOMPUTER

1114 Industry Drive
Seattle, WA 98188
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run both 8-bit and 16-bit programs
from any terminal transparently.

Inits closely coupled master/slave
architecture, the CompuPro 10 uses
a dedicated central 8088 processor to
handle system resources and over-
head such as disk, printer, and com-
munication links, while four Z80B
processors act as individual task pro-
cessors. Since these slave processors
are freed from system overhead,
their performance approaches that
of a single-user system. By using the
closely coupled architecture, the
CompuPro 10 yields higher through-
put and performance than the loose-
ly coupled alternatives, primarily be-
cause of functional differences in
interprocessor communications.

In the standard CompuPro 10
configuration, each user terminal
has access to its own Z80B processor
and dedicated memory for running
8-bit applications programs. The
central 8088 processor and its main
memory are dynamically allocated
to each user, with the Z80B acting as
a “terminal handler” for running 16-
bit tasks. Standard features include

m (Canlmnic_s]

RS- 232 Smal Dlagnnml: <+ Boot EPROM |
Battery Backup Clack/RAM |
1 u
RS 132 Senal | 64K || 2-80B Slave H
Slave With Serial e
Memory r
RSN
=
5087 S || 2808 Sove [l
FPU PU e With Serial e
(Optionall [ l—J Memory Port | | ;
T T (U]
768K B4K 7-80B Slave
Main Slave With Serial
Memory I

Memary i Port

64K 1.808 Slave
M Drn«em"‘ Slave With Serial
{Optionall Memary Port
M
Nard Disk
[Optional)

CompuPro 10
Block Diagram

€ CompaPra- 1963

‘ Dnil 5.25"
96 TP1 Mini
LLWW Drives

Floppy
Drive
Interface

s il Hard Disk
Interface
uuphun-!l

Dual 8" Floppy !
Drives
{optional) |

Netwark
Interface
(Optianal)

an 8 MHz 16-bit 8088 central proces-
sor with 768K of main memory, sev-
eral serial ports (including a modem
port), a Centronics printer port,
384K of solid state disk memory, and
dual 96 tpi 5%4" floppy disks storing
2 MB. In addition, there are four 8-
bit Z80B user processors, each with
its own 64K RAM, in the compact
7" X 17" X 21" unit.

The fully integrated package al-
lows concurrent multitaksing opera-
tion of both 8-bit and 16-bit pro-
grams under an enhanced version of
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1

LF CONSCIOUS?

Now you can organize your copies of
MICROSYSTEMS

Now your magazines can be a handsome addition to your decor,
well organized, and easy to find, thanks to these durable li-
brary-quality cases or binders. They're made of luxury-look
leatherette over high-quality binder board. And both styles are
custom-designed for this or any other magazine you save, with
size, color and imprint selected by the publisher, FREE transfer
foil included for marking dates and volumes,

Magazine binders »Ys  TFor faster service,

«‘&%% CALL TOLL-FREE 800-526-0790
- (In NJ only 201-540-0445)

I_MiI:rc;sy.--.h?:mer- i
P.O. Box 5120, Philadelphia, PA 19141
l Please send: [] Cases [] Binders

TITLE QUANTITY
Microsystems
Other:

holds your issues on [ PAYMENT ENCLOSED §. * Add

I $1.00 per order for postage and handling. Out
IS 5 3 Js

one volume. $7.95 each; I floi USA add $2.50 per unit ordered; send US

3 for $22.50; 6 for $42.95 funds only

Mixed titles OK for quan- I 'j CHARGE (Minimum $10)

indidual snap-in rods,
combining them into

ity prices (] American Express [ ] MasterCard

I
I
I
I
I
I
I
] Visa |
I
I
I
I
I
I

Open-back cases

Card No _Exp. Date

Signature

Print Name.

I Address.
I City.

l State/Zip.
*Residents of PA add 6% sales tax _I

store your issues for individ
ualreference. $6.95 each, 3
for $19.75; 6 for $37.50. Mixed
titles OK for quantity prices.

i

THE ELISABETH

Supports over 30 different
8 & 514" CP/M Soft Sectored Formats
System consists of 2-8” DS/DD, 1-5%4"
DS/DD 48 TPI, 1-5%4" DS/DD 96 TPI Drives,
4Mhz Z80, UFDC-l, 256K Memory with CP/M 2.2

ONLY $5,495
(Terminal and Printer Extra)
OR

The 3 Board System Set to plug into
the existing S-100 System

ONLY $1,300

(Above Systems fully Integrated)
OR
Build it yourself from Bare Boards

ONLY $200

Call us about your software Needs
If its a Soft Sectored CP/M Format,

We Can Support YOU

GSR Computers
60-10 69th Street
Maspeth, NY 11378
(212) 476-2091

The MATCO Eprom Emulator/Programmer EMPROM-1 is a

sophisticated tool designed to support the software engineer

who routinely develops Eprom-based applications. It will emulate

and/or program any of the currently available five-volt only MOS

and CMOS Eproms from the 2758 at the low end to the 27128 at

the high end. The primary features are:

e Compatible with IEEE 696 S-100 standard

¢ |/0 mapped—consumes no system RAM space

* 16K bytes of on-board emulation RAM

e Zero insertion force programming socket

® Complete with software: m runs under CP/M*, MP/M*, or
CDOS** m menu driven program supports both programming
and emulation mlimited debugger type functions are provided

Board with zif socket
Board without zif socket
External programming module + 3’ cable

$349.00
$339.00
65.00

m supplied in source code on 8” single sided soft-sectored disk.

* [ncorporates the Intel fast programming Algorithm
¢ NO personality modules necessary

* Hardware provisions have been incorporated to allow
programming of future 32K Eproms

MASTERCARD VISA

VMATCO

Manufacturing and Test Company, Inc.
427 Perrymont, San Jose, CA95125 (408) 998-1655
*CP/M and MP/M are trademarks of Digital Research Inc

CIRCLE 70 ON READER SERVICE CARD

“*CDOSis a trademark of Cromemco, Inc.
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CompuPro’s MP/M 8/16, and in-
dustry-standard CP/M-based oper-
ating system that enables users to ac-
cess more than 3,000 business
application programs. In addition to
MP/M 8/16, the CompuPro 10
comes bundled with a selection of fi-
nancial spreadsheet and word-pro-
cessing applications programs, as
well as a sophisticated database man-
agement system. CompuPro will also
offer local area network options
compatible with most popular net-
work schemes by the end of 1983.

The CompuPro 10 is covered un-
der the company’s 12-month war-
ranty, beginning on the day the prod-
uct is purchased from a dealer. The
warranty includes nationwide on-
site maintenance through the Xerox
Service Group’s Americare third-
party service program.

Price: $4,995, excluding
terminals.

CompuPro, 3506 Breakwater
Court, Hayward, CA 945435, (415)
786-0909.
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“0-PR04 blows
aBASE Il away

We now complete complex applications
in weeks instead of months. §J§
says 0-PRO4 user, Richard Pedrelli, President, Quantum Systems, Atlanta, GA

£k As a dBASE|| beta test site the past two years, we were reluctant to
even try Q-PRO4. Now we write all our commercial applications in Q-PRO4.
We find it to be an order of magnitude more powerful than dBASEII.

We used Q-PRO4’s super efficient syntax to complete our Dental
Management and Chiropractic Management Systems much faster. Superb
error trap and help screen capabilities make our finished software products
far more user friendly, too.

In my estimation, any application programmer still using outdated 3rd
generation data base managers or worse, a 2nd generation language like
BASIC, is ripping himself off. 99

Runs with PCDOS, MS-DOS, CP/M, MP/M, CP/M86,
MP/M86, TurboDOS, MmmOST, MUSE, and NSTAR.

PRICE: 8-bit single-user — $395; 8-bit multi-user and
16-bit single-user — $595; 16-bit multi-user — $795.
Money-back guarantee o Author's lock up package
available e Finished applications are freely
transportable between operating systems

e Multi-user with true record and file lock.

e e -

or Q-PRO 4 demonstration, go to nerest MicroAge store or other fine dealer.

Quic-n-easi products inc.

136 Granite Hill Court, Langhorne, PA 19047 (215) 968-5966 Telex 291-765
CP/M. MPM, CPMBE. and MPIMB6 are wracemarks of Dyital Aesearch TurtDDS. MmmDST, MUSE, KSTAR. MS-00S ang PCD0S o rademarts of Software 2000, Televideo Sywems., 0 S M . Molecular, Micosalt and 1M, respecively
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Security lock for small
computers
Maxton Lock Company, Inc., intro-
duces the Maxton Cable Lock, a se-
curity device that guards against
theft of small computers and word
processing equipment, yet allows the
equipment to be moved freely.

The new model MIC secures
equipment with a 5’ vinyl-covered
aircraft cable and a pick-resistant,

free-spinning lock. Both the cable
and lock attach to a workstation or
table leg to avoid drilling on work
surfaces. Unlike stationary locks, the
Maxton Cable Lock allows machines
to be easily moved, yet provides max-
imum security.

The small computer boom has re-

FREE
CATALOG!

Just let us know and we'll mail
you a FREE Creative Comput
ing Catalog—16 pages filled
with books, buyer’s guides,
magazines, and more!

To get your FREE catalog,
write to: Creative Computing
Catalog, Dept NA1X 39 East
Hanover Ave., Morris Plains,
NJ 07950.
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GAME BOOKS

FROM CREATIVE COMPUT. ING

BASIC COMPUTER GAMES, Microcomputer Edition, edited by
David H. Ahl. Here's a great collection of 101 fascinating games, all
written in easy-lo-use Microsoft BASIC. Play Craps, Combat, Super
Star Trek, Lunar LEM Rocket, Gomoko, Checkers, Boxing, Bowling-
and 93 others! With an introduction, notes on Microsoft BASIC, and
conversion instructions for other BASICs. 84" x 11", softcover illus-
trated, with an index, 183 pp. $7.95 ($1.50). #6C

MORE BASIC COMPUTER GAMES, edited by David H. Ahl and
Steve North. In this sequel to Basic Computer Games you'll find 84
challenging new games, complete with sample runs, program list-
ings and illustrations. All run in Microsoft BASIC. Race your Ferrari,
become a millionaire, joust with a knight, crack a safe, and more!
Conversion table to other BASICs included. 84" x 117, softcover,
illustrated, 200 pp. $7.95 (§1.50) #6C2
.1 TRS-80 Microcomputer Edition, $7.95 (§1.50). #6C4
TRS-80is a registered trademark of the Radio Shack Division of Tandy Corp.

Dept NG7Q, 39 E. Hanover Ave,
CREATIVE COMPUTING PRESS s Pising N 07950

' Send me the books listed below: I
| ITEM PRICE P&H" I
NO. QTY. TITLE EACH C ) TOTAL
| CA, NJ and NY residents add applicable sales tax I
I Outside USA add $3 to regular postage and handling per order. TOTAL AMOUNT I

CHECKONE: PAYMENTENCLOSEDS
| [J CHARGE MY: [ American Express [] MasterCard [ Visa |
(Charge and phone orders: $10 minimum,
l CapdNG e e e e o FpiDate I
Mr./Mrs./M
I it “(please print full name) I
I Address. Apt I
I Gty — __ _____ _ State Zip I
L__ For faster service CALL TOLL FREE: 800-631-8112. (In NJ call 201-540-0445) l

PROGRAMS/ FOR MICROS

MS-DOS, CP/M* AND TRSDOS:
TRS-80, APPLE, IBM PC, OTHERS
P

RESIDENTIAL HVAC MANUAL )"
O ENERGY CONSUMPTION—RESIDEN
O ENERGY & SYSTEM SIMULATION
OSTRUCTURAL AUTO-LOAD/PLANE-FRAME
O PIPE BENDING & CUTTING
O CRITICAL PATH PROJECT MANAGEMENT
0O JOB COST CONTROL

MEO2 /st

Our library includes powerful programs for HVAC, elec-
trical, solar, hydraulic, and structural engineering.

*CP/M trademark Digital Research

-------------
Send for our new catalog:

Name _
Company
Address _ _ o
city _ State zp

McClintock PO. Box 430980, Miami, FL 33143
Corp. (305)666-1300 Telex:441582
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|

cently created a lucrative new indus-
try for thieves. Small computers are
easy targets for burglars, both in the
home and business. No thief will
think twice about the fact that the
equipment may contain the entire
records of a household or business.
The records have no resale value, so
the loss may be irreplaceable. It is es-
timated that fewer than 1% of the
small computers in use today use a
security locking device.

Price: $35

Maxton Lock Company, 401 East
74th Street, New York, NY 10021;
(212) 628-4222.
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Database membership
for Apple users

Apple IT users can now obtain a free,
permanent subscription to The
Source, a leading database resource,
when they purchase the Network
modem for $129.

The Networker, from Zoom Tele-
phonics, Inc., is a single-slot, 300-
baud modem designed for Apple II,
I1+, and Ile computers. It combines
complete modem functions and

Apple communications circuitry on
one card while providing direct,
low-noise, modular telephone con-
nections. A disk with the required
communications software is also
included.

The Source, Inc. (McLean, VA), is
one of the largest communications
and information networks available
to personal computer users. It offers
electronic mail service as well as ac-
cess to hundreds of computer bulle-
tin boards. Many business and finan-
cial databases, travel and reservation
services, consumer services, games,
and more are also offered. The
Source is accessible with a local
phone call in 500 major metropolitan
areas. Registered members buy ser-
vices at an hourly rate. Zoom Tele-
phonics’ membership offer is valued
at $80.

Packaged product information
will instruct purchasers where to
contact The Source, register their
membership, and obtain details on
the database’s services. For informa-
tion on where to obtain the
Networker, contact Zoom Telephon-
ics, Inc., 207 South Street, Boston,

MA 02111; (617) 423-1072.
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Voice products by Texas
Instruments

Texas Instruments has announced
the availability of two speech recog-
nition and synthesis products for the
TI Professional Computer. A turn-
key application package, Speech
Command™, makes speech immedi-
ately available as an input or output
technique for existing applications.
A Speech Command development
kit allows incorporation of speech
capabilities into software developed
by third parties.

The Speech Command application
package includes a plug-in hardware
package that accepts voice com-
mands and also allows the TI Profes-
sional Computer to deliver vocal
feedback. The Transparent Key-
board™ feature of the Speech Com-
mand software allows verbal com-
munication with the computer, in
addition to regular keyboard input.
Speech Command software also of-
fers sophisticated telephone manage-
ment capabilities that allow the sys-

DISCOVER IMPROVED HANDS-ON
WORD PROGESSOR EDITING WITH

FOOT CONTROL..

Foot TControl allows your hands to remain
active in the *‘standard typing position”
while you simply tap a time-saving foot
switch to implement control characters and
execute your word processor’s editing func-
tions. Foot TControl runs circles around the
“*‘Mouse’’ and pokes fun at the ‘‘touch
screen” editing method; you'll literally tap
your toe to finish faster. Lessens annoyance
and fatigue. Foot TControl can improve
everyone's productivity. Especially suited to
Wordstar,® but can be used with any word
processor. Foot TControl arrives complete,
ready to plug-in with easy-to-understand
instructions. Connect this time-saver in
minutes to your Apple® 11 or lle, Osborne® |,
or terminals with RS232 interface. IBM®
PC, others coming soon. Own Foot TControl
today for less you'd imagine.* Call Digital
Servo Systems now for exact prices and
system details: (805) 544-1319.

= Price varies with system.

Wordstar, Apple, 1BM PC and Foot TControl are trademarks of MicroPro, Apple Computer, Inc., IBM Corporation and Digital Servo Systems respectively.

PATENT PENDING

Foot "Control is naturally
easy to use; hands remain 2
active on the keyboard. 4%

Operates with a
feather-lite touch.

DIGITAL SERVO SYSTEMS

P.0. Box 1248, San Luis Obispo, CA 93406
= Hot Line: (805) 5441318

Dealer Inquiries Invited.
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FREE
CATALOG!

Just let us know and
we’'ll mail you a FREE
Creative Computing
Catalog—16 pages
filled with books,
buyer’s guides,
magazines, and more!

To get your FREE
catalog, write to:

Creative Computing
Catalog

Dept.- NAIX
39 East Hanover Ave.
Morris Plains, NJ 07950
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continued . . .

tem to record incoming phone
messages, dial numbers, deliver out-
going phone messages, and provide
playback of recorded messages that
can be actuated from a remote
telephone.

All of the voice processing is per-
formed using TI's high-speed TMS
320 digital signal processor to per-
form real-time voice analysis and
synthesis. The telephone interface is
performed with another T proces-
sor chip, the TMS 7000. The Speech
Command hardware consists of two
boards, arranged piggyback so that
they use only one option slot in the
TI Professional Computer.

The Speech Command system can
be used by professionals and business
executives in a variety of ways,
including:

® to evaluate data quickly. The TI
Professional Computer responds
to a verbal command and pro-
vides the data requested. One
spoken word can replace up to
40 manual keystrokes.

® to record phone messages. Mes-
sages are recorded at 2400 bits-
per-second. The speech patterns
are converted to digital data and
available for playback later.

® to update and maintain a daily
calendar. The system has a
“tickler” portion for setting up
agendas and scheduling
appointments.

e for telephone management. For
example, to redial a busy phone
or to distribute prerecorded
messages automatically.

® as a standard dictation machine.

The connected word recognition
capability of the Speech Command
system allows the user to speak in a
conversational manner without
pausing between words. TI's Speech
Command system recognizes vocab-
ularies of up to 50 words each. The
number of vocabularies resident on
the disk is only limited by the
amount of mass storage on thé sys-
tem. In addition, a real-time, easy-to-
use vocabulary switching mecha-
nism allows you to quickly access
different vocabularies. The voice
coding feature, which converts hu-
man speech into digital values for
storage and playback, uses a unique
system that stores up to 16 minutes
of speech on a standard 320K
disk—up to 4 hours on a 5 MB Win-
chester disk and 8 hours ona 1 MB
Winchester disk.

"

DO-IT-YOURSELF CROSS-ASSEMBLERS
LANGUAGE TRANSLATORS
STRUCTURED ASSEMBLY LANGUAGE
ALL IN ONE $39.95 PROGRAM!

@ Use the XLT Macro Processor as a pre-processor to your favorite
assembler and do the job right! To translate, a file of definitions is
read by XLT and compared to the input text. A match causes the in-
put text to be replaced with the definition’s contents.

@ XLT allows up to ten arguments in a definition, arguments con-
taining spaces or tabs, incrementing/decrementing strings, a stack,
and conditional text replacement.

@ Includes definitions to te Z80 to 8080 mnemonics and vice-
versa, and definitions to implement CSAL, a C-structured assy.
language, allowing code like add a,(hl) to be written a + = *hl.

@ XLT users can pool their definitions via the XLT Users Group.

XLT costs 39.95 plus 5.00 P&H. For CP/M 2.2 8" single den-
siry disk Z80 systems.
Send check or money order fo;

6708 Melrose
Los Angeles
Calif. 90038
213/932-0817

L.A. Software

CA res. add sales tax CP/M is a trademark of Digital Research
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SAL/80®ad SAL/86™

do for assembly language what
RATFOR does for FORTRAN
but emits
OPTIMALLY DENSE code.
SAL/8X includes console 1/ O
primitives which trivialize the task of
writing complex interactive user
interfaces. Improves programmer
productivity by a factor of two and
program maintainability by an order
of magnitude.
Extensively documented, available
forall CP/ M compatible disk formats.
SAL/B0version 2.1, $59.00, requires
64K and MAC or RMAC,
CALIFORNIA RESIDENTS ADD 6% SALES TAX
PROTOOLS®
“*Septware Tools or the Probessional’”
24225 Summerhill Avenue
Los Altos, CA 94022
(415) 948-8007
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LR Ll St .vl.:.;

| CP/M.D. |
& Diagnose and cure disk problems 5;4

Y

quickly and easily. Recover erased
files, retrieve “bad sector” files,
lock out bad sectors. CP/M.D. is a
“doall” CP/M utility with dozens of
menu-driven fast-acting functions.
Requires 2 drives, 32K, CP/M 1 or 2.
SIMPL-SIMON

C) $29.95

Add $2.25 per order for shipping. Send check for 7
prompt shipment. Ga. residents add 4% sales tax.
Specify CP/M 8", Superbrain, or Xerox 5.25". CP/M .

1‘-5’.-‘5:’-'H?:i’falﬁ?.“?—%ﬁ"}ifﬁ?:?i\’smﬁ

R S A T S e AR T

i

SIRADL

*/;; is a trademark of Digital Research, Inc. ‘;‘s
fgé' Write for information about CP/M database S',g
3 system, $89.95; word processing, $88.90; other inex- 3
%': pensive CP/M software. I
g TELEPRINT, INC.
% POBox 10B, Sylvania, Ga. 30467 &
2 =

PR AT O S e e e A N
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NORTH STAR
USERS

Convert to:
IBM PC
CP/M
CP/M-86

MSDOS

UPWARD COMPATIBLE WITH
NORTH STAR BASIC
BUT TWICE AS FAST

® Faster than many compilers

® Sorts faster than conventional
Basics

Reduces programming time at least
30 percent

Simple to use
Easy testing and debugging
Excellent TRACE and EDIT

More memory available —
Less required for programs

Accurate arithmetic

Excellent documentation and
customer support

DEMO DISK AND
MANUAL $50

BUY NOW-SAVE $25
$375

ORDER NOW!
Deider i

Check VISA or MasterCard occepted

American Planning Corp.
Suite 423, 4600 Duke Street
Alexandria, Va. 22304
703-751-2574
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TT’s Speech Command is speaker
dependent. Speaker dependancy im-
proves recognition accuracy because
the user trains the computer to spe-
cifically understand his voice. It ac-
cepts voice inputs and provides voice
output via a speaker, headset, or
telephone.

The Speech Command system can
be integrated with any TI Profes-
sional Computer MS-DOS software
program. For the most effective use
of the Speech Command system the
user’s TT Professional Computer

should have 256K of memory. Mass
storage requirements are flexible.
The products will perform with a
single disk drive, dual disk drives, or
a Winchester disk and single disk
drive configuration.

The Speech Command package
includes two piggyback circuit
boards, a headset, a user’s manual
and two software diskettes, an
installation/diagnostics guide, a di-
agnostics diskette, and a telephone
cable.

Suggested list price for complete

Seethe US A ’s
HOTTEST

SINGLE BOARD COMPUTER SYSTEM

Multimaster 186
Single Board Computer

Using Intel’s* 8 MHz 16 bit i APX 186 (80186)
microprocessor chip. 5-10 times more powerful than
current S-100 systems!

Hydra
Computer
System

Multi user, multi task
16 bit computer system.

Chassis designed for up to
7 Multimaster 186 SBC’s.

® See it all at CRC Booth H-7103 at
COMDEX
® Ask about special Show Prices or call

now
1-800-426-8075
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@ See us at
COMMUNICATIONS RESEARCH
‘% COMPER—
CORPORATION Fall '83

1720 130th Avenue N.E. Bellevue, WA 98005
A Subsidiary of Energy Sciences Corporation

Las Vegas Hilton Hotel
*Trademark of Intel Corporation

Las Vegas, Nevada

November 28-December 2, 1983

kit: $2,600.

Texas Instruments, Data Systems
Group, P.O. Box 402430, H-678,
Dallas, TX 75240; 1 (800) 527-3500.
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COMET monitors

ship performance

A microcomputer-based hardware/
software package used to monitor
ship fuel consumption and propul-
sion engine efficiency in large ships
has been developed by Marine Man-
agement Systems, Inc. (MMS). Des-
ignated COMET (Computerized
Onboard Monitoring of Energy &
Trends), the package is an “easy-to-
use” system that provides operating
engineers with a daily analysis of ac-
tual machinery performance condi-
tions against standards. It includes a
Hewlett-Packard HP-86 microcom-
puter and special software that facili-
tate the entry of data on machinery
performance, such as pressure and
temperature readings related to the
boiler, turbine, cooling system, and
generator. The computer calculates
the information entered, applying
standards against the operating data.
A printout details the operating con-
ditions and indicates whether a prob-
lem exists. This can help determine
whether performance at a given mo-
ment or over a period of time is be-
low par, allowing time for remedial
action before the problem worsens,
and avoiding the high cost of dry
docking.

The basic computer features 256K
of memory, two 320K floppy disk
drives, a printer, a serial port, and a
monochrome CRT display. A larger
capacity hard disk, starting at
10MB, can be added as the user’s
needs grow. The computer may be
linked to other micrcomputers via
data communication network sys-
tems to provide fast, low-cost trans-
mission of information.

COMET was developed by Sea-
worthy Engine Systems, Inc., Essex,
CT, in cooperation with MMS.

Price: $20,000 and up. Hardware
is customized to ship’s characteris-
tics; software is general purpose.
Runs on IBM PC or HP-86, and al-
lows satellite communication via
Hayes Smartmodem.

Marine Management Systems,
Inc., 102 Hamilton Ave., Stamford,
CT 06902; (800) 243-7846 or (203)
327-6404.
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PRINTERS

ACCESSORIES

FOR APPLE

OKIDATA—MICROLINE 92 & 93

160 CPS, true correspondence quality printing, full
graphics, IBM PC compatible (optional), handles
single sheet as well as fan-fold paper, professional
design construction and quality

PRM-43092 Oki 92 parallel List 699.00 ___ $479.95
PRM-43093 Oki 93 parallel List 1199.00 __ $795.95

PRA-43181 2K serial board __ $115.00
PRA-43086 /BM PC ROMS for 92 _______ $49.95
PRA-43087 /BM PC ROMS for93 __  $49.95
PRA-43080 Extraribbon(2) _____ _ $9.95
PRA-43088 Tractorfor Oki92 _________ $54.95

MICROLINE 82, 83, & 84
120 CPS (82, 83) 200 CPS (84), industry standard

printers, serial and parallel interfaces, true lower case
descenders, handles single-sheet as well as fan fold

PRM-43082 Oki 82 List Price 599.95 _____ $379.95
PRM-43083 Oki 83 w/ FREE! tractor _____ $625.95
PRM-43084 Oki 84 parallel List $§1399.00 __ $925.00
PRM-43085 Ok 84 serial List 1499.00 ___ $995.00
PRA-43081 2K serial board __ $159.95
PRA-43080 Extra ribbons 82/92, 83/93 ____ $9.95
PRA-43088 Tractorfor Oki82 —__ $54.95
PRA-43180 Ribbons 83, 84,93 ___ $9.95

EPSON PRINTERS
Save at Least 150.00!!

CALL US FOR THE BEST DEAL ON THE WORLD'S
BEST SELLING LINE OF PRINTERS!

EPSON RX-80 700 CPS w/tractor, graphics
PRM-29082 A 499.00 Value, Save 200.00 _ $299.95
EPSON RX-80FT 700 CPS with FREE graphics
PRM-29084 Friction & tractor feed _ SAVE $150.00
EPSON MX-BOFT 80 CPS with FREE graphics
PRM-28082 Friction & tractor feed _ SAVE $150.0C
EPSQON MX-100 700 CPS 15" platten

PRM-28100 Friction & tractor _____ SAVE $150.00
EPSON FX-B0 160 CPS with FREE graphics
PRM-29080 Friction & tractor feed _ SAVE $150.00
EPSON FX-100 160 CPS 15" platten

PRM-29100 Friction & tractor feed _ SAVE $150.00

GEMINI 10X & 15X

Star Micronics—up to 120 CPS, full graphics, friction
and tractor feed, Epson FX-80 comnpatible

PRM-66010 Gemini 10X _______ SAVE $150.00
PRM-66015 Gemini 15X SAVE $150.00
PRA-66200 Serial board, G-10, G-15 _ $69.00
PRA-66202 Serial board, G-10X, G-15X ___ $55.00
PRA-66206 10X, 15X 4K serial $109.00

NEW! DELTA 10

160 CPS. up to 16K buffer, serial and paraliel inter-
faces, graphics friction and tractor, FX-80 compatible

PRM-66120 _ = Save $150.00

COMREX CR-II

Best buy in letter quality printers. NEW! from Comrex!
full featured letter quality printer, FREE! 5K buffer,
logic seeking bi-directional printing, boldface
proportional spacing, double-strike, backspace,
underline, true super script and sub script, drop in
daisy wheel cartridge

PRD-11101 CR-/i parallel . $495.00
PRD-11102 CR-/lserial —_ _ _ _ $589.95

DISK DRIVE For APPLE

Totally Apple compatible, 143,360 bytes per drive on
DOS 3.3 full one year factory warranty, half-track
capability, reads all Apple software, plugs right into
Apple controller as second drive, DOS 3.3, 3.2.1
Pascal, & CP/M compatible

MSM-431010 Standard Disk il size $199.00
MSM-431030 Controlleronly —— _ $60.00

HALF-HEIGHT DRIVE For APPLE
Totally Apple compatible. Works with all Apple
software and controllers. Faster and quieter than most
other drives, yet only half the size!

MSM-581010 Half-height
SUPER DISKETTE SPECIAL!

We bought out a major manufacturer's overstock,
and we are passing the savings on to you! Single sided
double density, package of ten FREE plastic:case

MMD-5120103 Apple diskeftes — $18.95
CP/M 3.0 CARD For APPLE—ALS

The most powerful card avallable for your Apple!

6 MHz, Z-80B, additional 84K RAM, CP/M 3.0
plus, 100% CP/M 2.2 compatibility, C Basic, CP/M
gr aphics, 300% faster than any other CP/M for Apple
CPX-62810A ALS CP/Mcard — _____ $299.00

Z CARD For APPLE—ALS

Two computers in one, Z-80 and 6502, more than
doubles the power and potential of your Apple,
includes Z-80 CPU card, CP/M 2.2 and complete
manual set. Pascal compatible, one year warranty

CPX-62800A A& Twith CP/M22 _____ $139.00

$199.95

80 COLUMN CARD

80 column x 24 line video card for Apple |l addressable
25th status line, normal/inverse or high/low video. 128
ASCIl characters, upper and lower case, 7 x 9 dot
matrix with true descenders, CP/M, Pascal and
Fortran compatible,40/80 Hz, 40/60 column selection
from keyboard. Best 80 column card!

|IOV-2450A Viewmax 80 —_____  $139.95
10V-2455A Visicalc/Easywriter Preboot ___ $24.95

16K RAM CARD For APPLE Il

Expand your Apple Il 64K, use as language card, full
one year warranty. Why spend $175.007

MEX-16700A Save over 115.00 — $49.95

PRINTER CARD & CABLE

For Apple. Standard centronics parallel interface for
Epson, Okidata, C. ltoh, Gemini, NEC, Comrex, etc.
Includes printer cable and supports graphics

IOP-2100A Printer card & cable ____ __ $49.95

FAN/POWER CENTER For APPLE
Cooling fan for your overheated Apple Il, I+, or lie;
also includes power switch and two switched outlets
with voltage protection circutry

SYA-1520A Apple fan - %5995

GRAPPLER PLUS—Orange Micro
The ultimate parallel printer graphics interface card
with many new features, now at a new low price!
I0P-2300A Grappler Plus — ___________ $119.95

BUFFERED GRAPPLER PLUS

Combines the flexibility of the Grappler + with the
convenience of the Bufferboard, all on a single board

I0P-2320A Buffered Grappler+ _________ $175.00
BUFFERBOARD—Orange Micro

Add up to 20 pages of text output buffering to your
existing Grappler + board

I0P-2310A Bufferboard
ASIO—SSM/TRANSEND

RS232 serial I/0 board for Apple, works with printers
or modems. 110 to 9600 baud. DOS, CP/M and Pascal
compatible

I01-2052A AS/O0 = $119.95

DUAL 8-inch DISK DRIVES

Up to 2 Megabytes for your Apple, two double density
8 inch slimline disk drives, cabinet, power supply,
cable, controller, and software. Compatible with DOS,
CP/M, Pascal, and IBM 3740 formats

$135.00

1 MEGABYTE SUB SYSTEM
2 MEGABYTE SUB SYSTEM

$1195.00
$1395.00

Better than US|, Better than Amdek!
BEST MONITORS AVAILABLE!

Ultra-high resolution, up to 22 MHz, 1000 lines per
inch, amber or green phoshpor, FREE! tilt and swivel
base, US manufacturer

VDM-B881220 72" green 22 MHz $149.95
VDM-881210 72" amber 22 MHz ________ $149.95
VDM-880920 9" green 18 MHz $139.95
VDM-880910 9" amber 18 MHz $139.95
12-inch GREEN—ZENITH

15 MHz, 40 or 80 column

VDM-201201 12" green __  $94.95

MICROFAZER—QUADRAM

The Microfazer stand-alone printer buffers are
available in any configuration of serial or parallel
input, with serial or parallel output. All are expandable
up to 64K of memory (about 30 pages of B4 x 11 text);
the parallel-to-parallel version is expandable to 512K
Copy and pause feature included

Parallel/Parallel

10P-26008 8K List 169.00 $139.95
10P-26032 32K List 225.00 $164.95
10P-26128 128K List 445.00 $269.95
Serial/Parallel

|0P-27008 8K List 199.00 $169.95
Serial/Serial

10P-28008 8K List 199.00 $169.95
10P-28032 32K List 220.00 $199.95
Parallel/Serial

IOP-29008 8K List 199.00 __ $169.95
MICROBUFFER

PRACTICAL PERIPHERALS, INC

Stand-alone Microbutfers

PRA-11100 Tractoroption ________  $99.95
PRA-99700 Cut shee! feeder ~ $189.95 NEW! MICROMODEM lle HAYES IOP-2500A Parallel, 32K $249.95
PRA-11115 Keyboard option _________ $179.95 The standard in direct-connect, plug-in modem cards :8:':?;;’:'8%’1"3"2’54"{ — gﬁggg
for Apple. 110-300 baud. Includes FREE Smartcom | g s = :
10P-2530A S 1, 64K N A
SILVER REED EXP-550 IOM-2000A Micromadem lle __ $529.00 ) ; i $299.55
Economical daisy wheel printer with 200 words per Microbufters for Apple Il
minute (18 CPS), full 15-inch platen, Diablo 630 A o LATE I0P-2560A Parallel, 16K _$199.95
protocol, 10, 12,15 pitch or proportional printing. Very KOALA PAD—KOA CH. IOP-2570A Paraliel, 32K —$249.95
quiet, very reliable, a bargain in the under $1000. letter A touch sensitive pad that functions like a joystick or IOP-2580A Serial, 16K _____ $199.95
quality printer market mouse, allowing you to move the cursor around the IOP-2590A Seriar, 32K $249.95
;:gg%g; ga@[.’rat'tggiggboo :33:21; :c::}en ewim the touch of a finger. Complete with Microbuffers for Epson Printers
= era is i et i o Oliwar
i) I0P-2540A Parallel, 16K _ __ $139.95
LPHA-SzDOO Tractor, List 159.95 ___ _ $129.00 SYA-1518A KoalaPad _ ____________ $89.95 L JOP-2550A Serial 8K _ ______  $139.95

PLACE ORDERS TOLL FREE!

Continental USA
(800) 421-5500

Inside California

(800) 262-1710
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Los Angeles Area

(213) 973-7707




$-100 BOARDS
ON SALE!

SBC-200 SD SYSTEMS

4 MHz Z-80A CPU with serial and parallel I/O
CPU-30200A A& T

THE BIG Z—JADE
2 or 4 MHz switchable Z-80 CPU board with serial I/0

CPU-30200B Bare board w/manual —______ $35.00
CPU-30201K Kit w/manual $179.95
CPU-30201A A& T $199.00

SBC 300 SD SYSTEMS

Self-contained S-100 Z80 microcomputer, 4/6 MHz

$298.95

CPC-30304A SBC 300, 4 MHz, A& T _____ $619.95
CPU-30306A SBC 300, 6 MHz, A& T _____ $689.95
2 or 4 MHz Z80A CPU, 24 bit addressing

CPU-30500A 2/4 MHz A& T $279.95
CPU-30500C 3/6 MHz CSC __$347.95

8085/8088 COMPUPRO
Both 8 and 16 bit CPUs standard 8 bit S-100 bus

CPU-20510A 6 MHz A& T _ _ $389.95
CPU-20510C 6/8 MHz CSC __ _ _______ $497.95

SINGLE BOARD COMPUTER

NEW! ADC SUPER SIX

First 6 MHz S-100 single board computer to support
banked CP/M 3.0 featuring 128K RAM, 6 MHz Z-80B,
DMA cont, DART, PIO, CTC, double-density disk
controller, up to 4K of Eprom, IEEE 696 compatible, 6
MHz super slave boards also available for networks

CPC-30860A 64K super six _ §749.95
CPC-30862A 128K supersix — §799.95
SFC-52502000F CP/M 3.0 for super six —_ $349.95
SFC-55622000F Turbo-DOS single user __ $249.95

DOUBLE D—JADE COMPUTER

High reliability, double density disk controller

10D-1200B Bare board & hdwr man ________ $59.95
10D-1200K Kit w/hdwr & sftwr man _______ $299.95
IOD-1200A A & T w/hdwr & sftwr man ______ $325.00
SFC-59002001F CP/M 2.2 with Double D ___ $99.95

VERSAFLOPPY II—SD SYSTEMS
Double density disk controller for 514" and 8"
IOD-1160A A& TwithPROM ____ $344.95
SFC-55009047F CP/M 3.0 with VF-Il _________ $80.00

VERSAFLOPPY 1l 696
Fully compatible with IEEE 696 standards

I0D-1170A Versafloppy 11/696 A& T __ $349.95
SFC-55009157F 8" banked CP/M 3.0° ____ **$75.00
SFC-55009157M 54" banked CP/M 3.0* __ **$75.00
SFC-55009159F 8" unbanked CP/M 3.0° __ **$75.00

SFC-55009159M 5" unbanked CP/M 3.0 _ **$75.00
“*Price is $75.00 if ordered with Versafloppy I1
The price if ordered separtely is $199.95

VERSAFLOPPY I1l—SD SYSTEMS

Winchester and floppy controller in a single board!

I0D-1180A Versafloppy INA & T §759,95
SFC-55009257F 8" banked CP/M 3.0" ___ **$129.00
SFC-55009257M 5'." banked CP/M 3.0* __ **$129.00
SFC-55009259F 8" unbanked CP/M 3.0" __ **$129.00
SFC-55009259M 5%," unbanked CP/M 3.0" **$129.00
“Configured for SBC 300

**Price is $129.00 if ordered with Versafloppy IlI,

The price is $199.95 if ordered separtely

8 inch DISK DRIVES

SIEMENS FDD 100-8 Single sided, double density
MSF-201120 _ __  $179.00 ea 2 for $175.00 ea

SHUGART SA 801R Single sided, double density
MSF-10801R ________ $355.00 ea 2 for $349.00 ea

SHUGART SA-851R Double sided, double density
MSF-10851R $459.00 ea 2 for $455.00 ea

QUME DT-8 Double sided, double density

MSF-750080 ___ $479.00 ea 2 for $459.00 ea
TANDON TM 848-1 SS DD thin-line
MSF-558481 __  $369.00 ea 2 for $359.00 ea

TANDON TM 848-2 DS DD thin-line

MSF-558482 $439.00 ea 2 for $435.00 ea
NEC FD1165 DS DD thin-line

MSF-851165 $450.00 ea 2 for $440.00 ea
NEC FD1164 SS DD thin-line

MSF-851164 ___ $360.00 ea 2 for $350.00 ea

64K STATIC RAM—JADE

Uses new 2K x 8 static RAMs, fully supports |IEEE 696

MEM-99152B Bare board %4995
MEM-99152K KitlessRAM — $89.95
MEM-32152K 32K kit $169.00
MEM-56152K 56K kit $225.00
MEM-64152K 64K kit _ _ $265.00
Assembled & Tested . add $30.00

EXPANDORAM lil

High density memory board, 64K, 128K or 256K

MEM-65064A 64K $398.95
MEM-65128A 128K — $4B4.95
MEM-65192A 192K _ I $524.95
MEM-65256A 256K —— $589.95

EXPANDORAM IV—SD SYSTEMS
Up to 1024K using 256K RAM chips, parity

MEM-66256 ExpandoRAM IV wiparity $975.95
MEM-67256 ExpandoRAM IV w/EDC _____ $1675.95

1/0-4 SSM MICROCOMPUTER

Two serial I/0O ports plus two parallel I/O ports
101-1010A A& T $245.00

INTERFACER 4 COMPUPRO

Three serial, one parallel, one centronics parallel

101-1840A A& T $389.95
101-1840C CSC S———— 11 )
1/0-8 SD SYSTEMS

Full compliance with IEEE 696 standards

101-1510A 8 Async ports __ $589.95
101-1520A 4 Sync/4 Asyne —_ $669.95

THE BUS PROBE

Best selling inexpensive S-100 diagnostic analyzer

TSX-200B Bareboard ___  $59.95
TSX-200K Kit _  $179.95
TSX-200A A& T $199.95

ISO BUS—JADE COMPUTER

Silent, simple and on SALE! A better motherboard
6 Slot (5%, x 8%") 19 MHz

MBS-061B Bareboard —_ _ _~ $2295
MBS-061K Kit __ $39.95
MBS-061A A& T $49.95

12 Slot (9%," x 8%") 10 MHz

MBS-121B Bareboard =~ §34.95
MBS-121K Kit = $69.95
MBS-121A A& T $89.95
18 Slot (147," x 8%") 6MHz
MBS-181B Bareboard =~ $54.95

MBS-181K Kit $99.95
MBS-1B1A A& T $139.95

DISK SUB-SYSTEMS JADE

Handsome metal cabinet with proportionally
balanced air flow system, rugged dual drive power
cable kit, power switch, line cord, fuse holder, cooling
fan, nevermar rubber feet, all necessary hardware to
mount two 8-inch disk drives, power supply, and fan,
does not include signal cable

Dual 8" Sub-Assembly Cabinet

END-000420 Barecabinet — _ __ $49.95
END-000421 Cabinet kit ____ $199.95
END-000431 A& T ____~~ $24995

8" Sub-Systems—Singal Sided, Double Density

END-000423 Kit w/2 Siemens FD100-8Ds _ $579.00
END-000424 A & T w/2 Siemens FD100-8Ds $595.00
END-000433 Kit w/2 Shugart SA-801Rs __ $939.00
END-000434 A & T w/2 Shugart SA-801Rs $969.00

8" Sub-Systems—Double Sided, Double Density

END-000426 Kit w/2 Qume DT-8s _____ $1229.00
END-000427 A & T w/2 Qume DT-8s ___ $1249.00
END-000436 Kit w/2 Shugart SA-851 Rs _ $1199.00
END-000437 A & T w/2 Shugart SA-851 Rs $1219.00

DUAL SLIMLINE SUB-SYSTEMS

Dual 8-inch Slimiine Cabinet

END-000820 Bare cabinet et $59.95
END-000822 A & T w/o drives $164.95
Dual 8-inch Slimline Sub-systems

END-000843 Kit w/2 SS DD drives —_____ $869.00
END-000844 A & T w/2 SS DD drives __ $879.00
END-000845 Kit w/2 DS DD drives $1060.00

END-000846 A & T w/2 DS DD drives ___ $1099.00
DISK DRIVE POWER SUPPLY
Sufficient current to power up to three 8" drives
PSD-206A List Price 149.00 ___ $89.95

PB-1 SSM MICROCOMPUTER
2708, 2716 EPROM board with on-board programmer
MEM-99510A A & T w/manual — _______ $219.00

PROM-100 SD SYSTEMS
2708, 2716, 2732 EPROM programmer with software
MEM-99520A A & T with software _ $219.95

ULTRA-VIOLET EPROM ERASERS

Inexpensive erasers for industry or home

XME-3100 Spectronics w/o timer — $69.50
XME-3101 Spectronics with timer —____ $94.95
XME-3200 Logical Devices _____ $49.95

Satisfying Your Personal And Professional Computer Needs Since 1975

We accept cash, checks, credit cards, or purchase orders from qualified firms and institutions.

Minimum prepaid order $15.00 California residents add 6'4% tax. Export customers outside the US or Canada please
add 10% to all prices. Prices and availibility subject to change without notice. Shipping and handling charges
via UPS Ground 50¢/1b. UPS Air $1.00/Ib. minimum charge $3.00 Prices quoted are for pre-paid orders only

JADE Computer Products 4901 West Rosecrans Avenue, Hawthorne, California 90250



DISK DRIVES

& MODEMS

ga ACCESSORIES

FOR IBM PC

9" inch DISK DRIVES

TANDON TM 100-1 SS DD 48 TPI
MSM-551001 _____ $225.00 ea 2 for $195.00 ea
SHUGART SA 400L SS DD 48 TP!I
MSM-104000 $209.00 ea 2 for $199.95 ea
TANDON TM 100-2 DS DD 48 TPI
MSM-551002 $229.00 ea 2 for $225.00 ea
MPI B52 DS DD 48 TPI can be substituted for COC

MSM-155200 $275.00 ea 2 for $270.00 ea
MPI B51 SS DD 48 TPI
MSM-155100 __ $209.00 ea 2 for $199.00 ea

MPI B91 Single sided, Quad Density 96 TPI
MSM-155300 ____ $285.00 ea 2 for $275.00 ea
MPI B92 Double sided Quad density 96 TPI
MSM-155400 ___ $400.00 ea 2 for $390.00 ea

5," CABINETS/POWER SUPPLY

END-000216 Single cab w/power supply __ $69.95
END-000226 Dual cab w/power supply ___ $85.00

SMARTMODEM—HAYES

Sophisticated direct-connect auto-answer/auto-dial
modem, touch tone or pulse dialing. RS232C interface
programmable

IOM-5500A Smartmodem 1200 _________ $475.00
IOM-5550A 712008 for IBMPC __ __ __ $399.95
IOM-5400A Smartmodem 300 ______ $199.00
IOK-1500A Hayes Cronograph — $199.00
IOM-1100A Micromodem 100 ______ $349.00
IOM-2000A Micromodem lle $259.00

1200 BAUD SMART CAT
NOVATION

103/212 Smart Cat and 103 Smart Cat, 1200 and 300
baud, built-in dialer, aute re-dial if busy, auto answer/
disconnect, direct connect, LED readout displays
mode analog/digital loopback self tests, usable with
multi-line phones

IOM-5241A 300 Baud 103 Smart Cat _____ $229.95
IOM-5251A 7200 Baud 272/103 Smart Cat $549.95

J-CAT MODEM—NOVATION

1/5 the size of ordinary modems, Bell 103, manual or
auto-answer, automatic answer/orginate, direct
connect, built-in self-test, two LEDs and audio beeps
provide status information

IOM-5261A Novation J-Cat $119.00

SMART BUY IN MODEMS
SIGNALMAN

Direct connect, low cost, high quality, and state-of-
the-art features. Includes FREE! subscription to the
Source

MARK | Universal 300 baud, automatic originate/
answer selection, RS232C

IOM-5600A 3000 RS-232 ___~ §79.85
MARK VI 300 Baud for IBM PC, auto-answer,
auto-dial, plug-in modem board with full com-
munications software included FREE!

IOM-5630A 300 Baud IBM card ______ $159.95

MARK VIl Universal 300 baud, auto-answer, auto-
dial RS-232 modem
IOM-5610A Deluxe RS-232300b ___  $149.95

NEW! MARK XIl New Universal 1200 Baud auto-
answer, auto-dial modem with all the popular features
of the Hayes Smartmodem 1200

IOM-5620A 72008 deluxe modem ____ $399.95

SIX PAK PLUS—AST

Up to 384K RAM, clock calendar with battery back up,
serial port, parallel printer port, game port, super drive
and super spool software included FREE!

MEX-38064A 64K CSP _ $289.95
MEX-38256A 256K C,S,P_~ $489.95
For Game Port Option Add $39.95

MEGA PLUS—AST

Up to 512K RAM, clock calendar with battery backup,
2 serial ports, parallel printer port, game port, super
drive and superspool software included FREE!

MEX-51064A 64K C, 1 serial $269.95
MEX-510008 Second serial port option ___ $39.95

MEX-51000P Printer port option $39.95
MEX-51000G Game port option $39.95
For Each Additional 64K RAM Add _ $49.95

1/0 PLUS II—AST

Up to 2 serial ports, parallel printer port, game port,
clock calendar with battery back up, super drive and
superspool software included FREE!

101-7500A Clock & 1 serial port $129.95
101-7500P Printer port option ____ $39.95
101-75008 Second serial port option ______ $39.95
101-7500G Game port option $39.95

SYSTEM CARD—MICROSOFT
From the authors of MS-DOS—up to 256K RAM, serial
port, parallel printer port, clock calendar, plus RAM
drive disk emulation, print spooler, time utilities, and
terminal emulation software. DOS 1.1 or 2.0
compatible

MEX-16064A 64K systemecard ________ $279.95
MEX-16256A 256K systemcard —__ ____ $429.95

QUADBOARD |I—QUADRAM
Up to 256K RAM, serial port, parallel printer port,
clock calendar, RAM disk and printer spooler software

MEX-41064A 64K Quadboard _ $279.95
MEX-41256A 256K Quadboard _______ $399.95

QUADLINK—QUADRAM

Allows IBM PC to run Apple software. Includes inter-
face card and software to allow your IBM PC to run
both Apple DOS and PC DOS

CPX-50500A Quadlink _ $495.00

L o T T e e el R i R
THE BEST SOFTWARE ForIBMPC

We have taken the top rated programs and reduced
the price making them a super value
LOTUS 1 2 3 Best spreadsheet
SFP-24001020M Lotus 123 (1A)
dBASE Il Best Data base
SFP-11210100M Ashton-Tate DBASE Il __ $429.95
WORDSTAR Best word processar

$329.95

SFP-13600100M MicroPro Wordstar _____ $299.95
PROPACK Wordstar/Mail/Speli/Starindex
SFP-13600900M MicroPro's best $394.95
VISIFILE Best Data base, Index

SFP-14101080M Visicorp Visifile —_______ $199.95

CROSSTALK Best communications package
SFP-53770100M MicroStuff Crosstalk ____ $129.95

MULTIPLAN Best selling spreadsheet
SFP-162010100 Microsoft Multiplan $179.95

FLIGHT SIMULATOR Best Flight Simulator $39.95

SFP-332010100 Microsoft Flight Simulator _ $39.95

T S W A R T SR

Place Orders Toll Free!

Continental U.S.A.
(800) 421-5500

Inside California

(800) 262-1710

NOW! BETTER THAN EPSON

Okidata’'s new plug-n-play ROMS for Oki printers
are fully IBM PC compatible! All ASCII characters,
full graphics, complete Epson emulation, plus near
letter quality printing not available with Epson

PRA-43086 Plug-n-play for 92 _ $49.95
PRA-43087 Plug-n-playfor93 ____ $49.95
WCA-2536A /BM PC to Oki or Epson cable $32.95

HI-RES COLOR MONITORS

Only the best Quadchrome or Princeton HX-12, 690 x
480 resolution, 16 brilliant calors, special .31mm dot-
pitch tube, includes FREE! cable

VDC-241301 Quadram Quadchrome _____ $539.95
VDC-241401 Princeton Graphics HX-12 __ $549.95
NEC or AMDEK, popular RGB #nonitors for IBM

VDC-652000 NEC JC 1203 RGB _______ $599.95
VDC-801320 Amdek Color !l ______ $439.95

HERCULES GRAPHIC CARD

Two pages of ultra-high resolution text and graphics
720 x 348, compatible with Lotus 123, Visicalc,
dBase ||, etc. Includes parallel printer port

10V-5010A Hercules Graphic Card

PLANTRONICS COLOR PLUS

Up to 16 colors, 80 characters, biplanar technology,
includes parallel printer port

10V-6010A Plantronics Color Plus

QUADCOLORI & 1l

Quadcolor | delivers standard I1BM PC color and
graphics, add Quadcolor |l and hi-resolution (640 x
200) color graphics are possible

10V-4010A Quadcolor | basic board —____ $234.95
10V-4020A Quadcolor lladd on —____ $229.95

$359.95

— $379.95

64K RAM UPGRADE For IBM PC
High speed RAM upgrade kit with parity (error
detection) and one year warranty

MEX-64100K 64K kit for IBM PC ___ $49.95

320K DISK DRIVES
Tandon TM-100-2 double-sided, double-density
320K disk drive. Original equipment drive on IBM PC

MSM-551002 Full size Tandon ___ $224.95
MSM-991004 Half-height 320K drive —____ $199.95

DISKETTES For IBM PC

High quality 320K double-sided, double-density
diskettes, certified to be absolutely error free. Box of
ten, warranteed for one year

MMD-5220104 With FREE! plastic box ____ $24.95
MMD-5220101 Verbatim Datalife _ $34.95

THE BEST MOUSE

From Mouse Systems. Optical mouse with no moving
parts—nothing to wear out, includes software and is
compatible with all major software packages

SYX-14100A Mouse Systems mouse $249.95

MICROSOFT MOUSE

Mechanical mouse from the folks that wrote your
PC's operating system. Includes software and cables

SYX-16100A Microsoft mouse $149.95

Los Angeles Area

(213) 973-7797



The computer-age storybook for kids!

KATIE
AND THE
COMPUTER

By Fred D’Ignazio
Illustrated by Stan Gilliam

This wonderful storybook
teaches young children how a
microcomputer works. Katie
ends up inside her dad's new
micro...and has an adventure
with Colonel Byte and the other
characters who make a com-
puter work. Her journey follows
the path of a computer com-
mand; her experiences are
technically accurate yet easily

understandable, right down to
her encounters with a program
bug. Additional material is in-
cluded to help you relate the
story to actual working parts of
the computer. With truly ex-
ceptional color illustrations,
this is an excellent first com-
puter book for youngsters.
Hardcover

11" x 82", illustrated.

For faster service,

PHONE TOLL FREE: 800-631-8112

(In NJ only: 201-540-0445)
Also available at your local bookstore or computer store.

ICREATIVE cOMPUTING PRESS |

|
L

Dept. NF1H, 39 East Hanover Avenue I
Morris Plains, NJ 07950 l

Please send me ________ Katie and the
Computer at $8.95* plus $2.00 postage and
handling each. Outside USA add $3.00 per
order. #12A

[] PAYMENT ENCLOSEDS
*Residents of CA, NJ and NY State add
applicable sales tax.

[] CHARGE MY:
[] American Express
[] MasterCard [] Visa

Card No.

Exp. Date

(please print full name)

Apt.

City

State

Zip
O

|
|
|
|
|
|
|
|
|
|
|
Signature I
|
|
|
|
|
|
|
|
|
|

Send me a FREE Creative Computing I
Catalog.
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Four Answers 10 Your
S-{00 Malt-User Prablems

Intercontinental Micro Systems makes and the prices are what youd expect from ing, hardware integration problems and
everything you need for S-100 bus multi-user ~ a company that uses the most advanced software nightmares. Come to Intercontinental
systems, networks or single user systems.  design; software and production techniques  Micro and get it all — price, performance

At a price that won't break your budget. to keep costs down. and delivery.

Quite simply, our single board computers, What you won't expect is the almost Read the specs, then call, write or circle the
slaves, 256K memories and personality awesome sophistication of Intercontinental ~ bingo number below. Wed be glad to send
boards let you build a system now; not later. ~ Micro System's products. more information and help solve your S-100,
The hardware works, the software works, So stop messing around with multiple sourc- ~ multi-user system problems.

CPZ-48000 SINGLE BOARD COMPUTER.

O IEEE 696.1/D2 S-100 compliance. © Z80A" 4MHz Operation.
O Floppy disk controller (FDC). Single or double sided. Single
or double density. 8" or 5% O Two synchronous or asynchro-
nous serial 1/0 channels (SI0). O Two parallel I/0 channels
(PI0). O Four channel DMA controller. 064K on board RAM.

) Memory management unit (MMU). Addresses up to 16
megabytes of system memory. O Eight Vectored priority

interrupts. O Provisions for 2K or 4K onboard EPROM. O Software select-
able baud rates. O'1BM Bisync, HOLC, SDLC and other protocols. 0 CP/M."
MP/M;"and TurboD0S™ operating systems available. O Turbo-Disk®
implementation included.

—

CPX-MX SLAVES.

O JEEE 696.1/D2 S-100 compliance. O Compatible with 4
CPZ-48000 SBCP any Z-80A based CPU with extended address PR i
capability or 16 bit based CPUs complying with IEEE 696.1/D2 ! & |
bus specification. 0 Z-80B™ 6MHz (CPS-6X) or Z80A4MHz
(CPS-4X) operation. 0 Two synchronous (CPS-MS) or
asynchronous (CPS-MA) serial 1/0 ports. O TurboD0S™ &
CP/NET™ compatible. © Master confiscation of slave memory
for diagnostic purposes. O Two parallel /0 ports; eight data
bits + 2 handshake lines per port. O 64 Kbytes of onboard dynamic RAM.
O Master/slave memory-to-memory transfers under DMA control @ 571
Kbyte/sec transfer rate when used with CPZ-48000 SBCP O Software
selectable baud rates. 0 Usable as an intelligent /0 processor in single
user system.

296KMB-100 256K MEMORY.

OJIEEE S-100 bus, spec 696.1/D2 compliance. The 256KMB-100 is
compatible with most IEEE S-100 board products now on the
market. O Linear addressable to 2 megabytes. Ci 225 nano-
second access time, maximum, 160 nano-seconds, typical.
0295 nano- second read-write time, minimum. O Bank
selectable 16K increments. C011/0 port address bank selection.
O Configures for phantom deselection. O Parity error detection,
visual and/or interrupts. CJ Bank selection compatible with CROMIX."
CP/M2.2" MP/M;" Alpha Micro, and other major systems.

A LLLITTIT
LT

PERSONALITY BOARDS.

O Centronics printer. O 8 inch floppy disk. O 5% inch floppy
disk. ORS232 serial communications. O Synchronous/
asynchronous modem. O Priam smart/smart E hard disk.

U Long distance serial communication (2000 ft @ 9600 baud).
O Shugart Associates Systems Interface (SASI). T Clock/
calendar. OKonan David.Jr.™ hard disk. O Archive tape drive.

— /\‘ﬁrj\;?\x SRR 11015 Leaverton Court
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In a giant testing facility
in Mississippi, the engines of
America’s grandest scientific
enterprise are constantly being
perfected. To help NASA's
engineers, four CompuPro
systems are used to access the
results of testing the space
shuttle’s powerful motors.

One CompuPro system
controls the onboard computer
during hot-testing, when speed

and reliability are crucial.
Another replaces old-fashioned
strip-chart recorders, storing and
retrieving the torrent of data.

The information that once
filled many boxes now fits into
just one computer—a CompuPro.
And that helps NASA achieve
something for which it has
become famous—paving the way
for spinoff developments in the
private sector.

©1983 CompuPro

In NASA'’s lab or yours,
CompuPro delivers performance,
quality and reliability. For
business, scientific and
industrial computing solutions
call (415) 786-0909 ext. 206 for the
Full Service CompuPro System
Center nearest you.

NASA’s CompuPro systems were
integrated by Key Micro Systems
of Coventry, R.1.
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