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CP/ M Plus—
4 to 10 times
faster, with
enhancements
that take
advantage of
large memory
and large
disk space
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THE CP/M USER’S JOURNAL

CP/M Plus

This month we start coverage of the new, greatly enhanced version of CP/M
from two points of view. First is an article by David Hardy and Kenneth
Jackson, giving an overview of the features and the differences from version
2.2. We also present the first of Bruce Ratoft’s two-part series on the imple-
mentation of CP/M Plus for a banked-memory svstem.

Triple-Density Floppy Disk Storage

Bob Weidemann shows that small sector size results in a large overhead of
storage space inaccessible to the user. He presents a scheme for choosing a

sector size that increases disk capacity from 480K (standard double-density) to

660K or more.

Microcomputer Troubleshooting

Ron Derynck discusses both external and internal sources of trouble, and
methods of neutralizing these gremlins. He also presents systematic methods of
isolating malfunctions to a particular part of the system and quick ways of
correcting them.

State-of-the-Art Hardware

The new Electrically Erasable PROMs can be reprogrammed byte by byte
under software control. Randy Reitz gives us a design for a wire-wrapped
EEPROM board--the first such design to appear in any magazine.

David Hardy reviews four of the most modern S-100 SBCs in depth. Each of
these boards can be used as either a master or a slave in single or multiuser
systems and contains a CPU. timer/counters, 64K of memory, a disk controller,
and 1/0O ports.

Bill Machrone reviews the Morrow Designs Micro Decision—a fast, compact,
dual-drive CP/M system in the under-$2200 price range.

lan Darwin reviews a versatile PROM programmer-—the Promblaster. from
ADS. which handles many ditferent chip types.
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SUPERIOR GRAPHICS
HAVE COME DOWN TO EARTH.

“Three Atoms” Courtesy of Greg “Aurora” By Richard Katz, Vectrix “Integrated Circui Courtesy  “In The Beginning” By Richard Katz,

Abram, University of Horth Carolina Corporation of Floyd J. James, Univgrsity of North Vectrix Corporation

at Chapel Hill Carolina at Chapel Hill *

$

|995 AND THE FIRST AFFORDABLE HIGH RESOLUTION COLOR GRAPHICS MACHINE IS YOURS
VX128 « USER DEFINABLE CHARACTER + SERIAL AND PARALLEL INTERFACE

«VERY HIGH RESOLUTION 672 by GENERATION built-in character set 300-19.2K baud and 8 bit parallel port

480 pixels individually addressable includes zoom, slant, and variable + USER FRIENDLY COMMAND FOR-
«EIGHT COLORS PER PIKEL 3 bit spacing, or upload your own character  MAT supports high level language and

planes of memory totalling 128K definitions hexadecimal transmissions

graphics RAM

* ON-BOARD 16 BIT MICRO-
COMPUTER Intel 8088 microprocessor
with additional PROM and RAM and
built-in expansion capability

* 3D GRAPHICS SOFTWARE PACK-
AGE built-in command set includes:
rotation, scaling, translation, perspec-
tive, clipping, viewport, polygon, and
filled polygon : i i L

* HARDWARE LINE AND ARC v - o % . M0
GENERATION on-board VLS| graphics o -
display controller, 1600 nano-
seconds pixel drawing time

VX384

* 512 COLORS PER PIXEL9bit planes
of memory with 384K graphics RAM

* COLOR LOORUP TABLE 8 bit
digital-to-analog converters provide a
16 million color palate

«|INCLUDES ALL FEATURES of
X128 for total of $3995 :
*UXM HIGH RESOLUTION COLOR

TOR RGB analog input with 24
loHertz scan rate, long persistence
hor $1295

r or VXP Printgr call Toll Freq 1-800-334-881, or :
; ite Vectrix Corpgration, 700 Baftleground Averjue, Greensboko, NC 27401 b
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GREAT IDEAS...
Down to Earth
Products

SDS-S100 CHASSIS
6 Slot Motherboard
Complete power supply
- Utilize regular or Thinline drive

SDS-MULTIPLEXER/DISPLAY
Three RS232C 1 to 2 Switches

Two Seven Segment Status Display
(Can be used as a line monitor for data
communications link)

(route RS232 to one of two devices)

NEC-FLOPPY DISK DRIVE
Double Sided

Single Density/Double Density

Up to 2.4 Megabyte

SPECIAL PRICING

Micropolis 1220 Series
Interface Adapter

SDS-ZSI0 SDS-SINGLE BOARD COMPUTERS
ZBOA CPU 64K Bank Switch Memory
2 RS232 Channels 4 Timers |IEEE 696 Buss
Interface
4 Parallel ports
NEC 765 FDC with PLL to all Shugart
' compatable drives (SDS-Master only)

CIRCLE 33 ON READER SERVICE CARD




™

Encryptor

LehighValley Logic

DATA SECURITY

PLUG-IN PERIPHERAL FOR
IEEE-696/S-100
COMPUTERS

MODELS: 1IX-100A IIX-100B

APPLICATIONS:

[J Telephone line security.

O Payroll security.

[J Sensitive information protection.

[ Security for data stored in diskettes, hard
disks, tapes, and |.C. memories.

USED BY:

[J Accountants.

O Attorneys.

O Banks.

[J Businesses.

O Consultants.

[J Doctors.

[l Educators.

[J Industry.

[ Law enforcement agencies.
[J State and local governments.
J Stock brokers.

FEATURES:

[] A high degree of security at an affordable
price.

Implements the National Bureau of Stan-
dards Data Encryption Standard (D.E.S.).
High speed data ciphering processor.
[IX-100A: 1.3 megabytes per second.
[1X-100B: 1.7 megabytes per second.
Encryption and decryption of data.

3 ciphering modes.

Over 72 quadrillon 56 bit keys possible.
MIL-STD-883, Class B High reliability .C.'s.
Plug selectable |/O port addresses and
interrupts.

Gold plated fingers, card ejectors, and
solder mask.

[J Assembled and tested.

[ 1 year limited factory warranty.

O

O OOogOoOoooo

Lehigh Valley Lagic, Inc.

2503 North Court

P.O. Box 3216

Bethlehem, Pennsylvania 18017
U.S.A.

(215) 865-1222
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Now our $29.95 complete Pascal for CP/M is an even better bargain...

WHAT THEY SAID ABOUT
JRT PASCAL 2.0:

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

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

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

NEW Full support

for indexed files NEW

File variables
NEW CRT screen and GET/PUT
formatting and
full cursor control NEW

Dynamic arrays
NEW Facilities for

formatting printed Random files

reports to 8 megabytes

with variable
Graphing length records
procedures

64K dynamic strings

Statistic procedu s
£ procedings Activity analyzer

14 digit BCD prints program use
FLOATING POINT histogram
arithmetic

True dynamic

storage More than 200

Advanced
assembly interface

2
-
o

Send
to  JRT SYSTEMS
550 Irving Street/E1
San Francisco, CA 94122

O Televideo; [J Xerox 820.

No limits on procedure
size, nesting or recursion

verbal error messages

Maximum program size:
more than 200,000 lines

or
phone 415/566-5100

Here’s my $29.95; please send me JRT Pascal. | understand that if I'm
not completely satisfied, | can return it within 30 days—with the sealed
diskettes unopened—for a full refund. (Allow 2-3 weeks for shipping.)

I need the 5-1/4" diskettes for 0 Apple CP/M; O Heath, Hard Sector;
[0 Heath, Soft Sector; I Northstar; (J Osborne; [ Superbrain;

I need [J 8" SSD diskettes.

0000000000000000000000000000000000000000000000000000000000000000000000000
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documentation ‘good’ and performance,
ease of use and error handling
‘excellent’—the highest rating.

AND NOW: JRT PASCAL 3.0—

with all the features that earned 2.0 so
much praise—PLUS the many new features
shown here. The price?—still just $29.95!
This astonishing price includes the complete
JRT Pascal system on diskettes and the
new expanded user manual. Not a subset,
it's a complete Pascal for CP/M.*

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

NEW

Handy JRT Pascal
reference card

Name

NEW 175-page user manual
with protective 3-ring binder
and 5-1/4" or 8" diskettes

NEW SEARCH procedure
for fast table look-up

2995!

OUR NO-RISK OFFER:

When you receive JRT Pascal 3.0, look
it over, check it out, compare it with similar
systems costing ten times as much. If you're
not completely satisfied, return it—with the
sealed diskettes unopened—within 30 days,
and your money will be refunded in full.
That's right: satisfaction guaranteed or your
money back!

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

Extended CASE statement

Separate compilation
of auto-loading
external procedures

Fast one-step compiler;
no link needed

Efficient compiler needs
only 85K diskette space

5'|:15t|)il“

Address
City

State Zip

O Check

Card #

O C.0.D.

(CA residents add sales tax. Add $6 for shipping outside North America.)

O MasterCard 0O VISA

Exp.

Signature

*CP/M is a Digital Research TM.

A 56K CP/M system is required.



Bored Waiting?

Here’s The Board You've
Been Waiting For.

/

Teletek’'s HD/CTC
A hard disk and cartridge tape « Support of 54" rigid-disk drives » Two 28-pin sockets allowing the
controller together on one board? with transfer rates of 5 megabits per use of up to 16k bytes of on-board
Magic? Not really. It's Teletek's second. Minor changes in on-board EPROM and up to 8k bytes of
HD/CTC. The hard disk and cartridge ~ components allow the support of on-board RAM.
tape drive controller provide the other drive types/sizes and transfer « Individual software reset capability.
support necessary to interface both rates up to 15 megabits per second. ¥ IrEEtE RS 1 T -od |EEE-696
a rigid-disk drive and a cartridge (Interface to disk drive is defined by S-??)(?rs{[g;dz:de propose
tape deck to the S-100 bus. software/firmware on board.) '

« Controller can accommodate two

A colorful addition to Teletek's » Controller communications with the rigid-disk drives and one cartridge
already impressive line of 5-100 host processor via 2K FIFO at any e e g il sl
boards, the HD/CTC's specifica- speed desirable up to the limit of pe. v )

> sp P possible with an external card.
tions include: 2 megabytes per second for a data

A 7-80A CPU providing intelligent block transfer. Thus the controller

control of the rigid-disk and does not constrain the host proces-

cartridge tape drives. sor in any manner.

Teletek's HD/CTC Offers A Hard Disc
Controller, Plus Cartridge Tape Controller,
All'In One Board.

TELETEK

9767F Business Park Drive  Sacramento, CA 95827 (916) 361-1777 Telex #4991834. Answer back-Teletek
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CP/M Plus: An Overview for CP/M 2.2 Users by David Hardy and Kenneth Jackson
A survey of the many new features that take advantage of banked memory and large disk space to increase
speed and friendliness

Implementing the Advanced Features of CP/M Plus by Bruce Ratoff
In Part 1 of this two-part series, Bruce Ratoff takes a look at some of the BIOS functions which may be
implemented to take advantage of the new features of CP/M Plus

Triple-Density Floppies by Bob Weidemann
Increase your disk capacity by careful choice of physical sector size

A CP/M CHAIN Routine by Robert S. Minnis
A simple assembly language subroutine for menu applications

$-100 Microcomputer Troubleshooting by Ron Derynck
Troubleshooting techniques for users with limited test equipment, with a sample test program

The Ackerman Digital Systems Promblaster by lon F Darwin
A user’s review of a versatile S-100 PROM programming board that handles chips from 1K x 8 up through
8K x & with various voltage requirements

A Look at Pascal / MT + by Jeff Duntemann
A review of the ISO standard Pascal compiler from Digital Research, with some comparisons to Pascal-Z
from Ithaca Intersystems

Build an $-100 E2ZPROM Board by Randy Reitz
Take advantage of the latest in PROM technology to save (and modify) programs in nonvolatile memory

Four SBCs Reviewed by David Hardy
A close look at the Advanced Digital Super Quad, Intercontinental Microsystems CPZ-48000, Teletek
SysteMaster, and Sierra Data Sciences SBC-100

Mfcrosysfems Tests the Morrow Designs Micro Decision by Bill Machrone
This compact system is fast and performs well. It can fulfill 90% of all home computing and most light
business needs

DEPARTMENTS

Editor’s Page

News and Views § SEET

Letters to the Editor e s,
The CP/M Bus L = S DL W

Software Directory_ __ s

New Products =L
CP/M is a trademark of Digital Research, Inc.
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Main/Frames
Main/Frames

from

* 30 Models of Enclosures

* Assembled and tested

* Quasi-Coax Motherboards
* Power Supply

* Card cage and guides

* Fan, line, cord, fuse, power
& reset switches

8" Floppy Main/Frame

8" Disc Enclosure

1

Phase/80 8" Floppy Mainframe

Phase/80 Desk + Mainframe

Write or call for our
brochure which includes our
application note:
“Building Computers —

A Recipe”

INTEGRAND

8620 Roosevelt Ave. » Visalia, CA 93291
209/733-9288

We accept BankAmericard/Visa
and MasterCharge
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dBase Il users can now evaluate their data
quickly and efficiently.

ABSTAT™

Anderson-Bell

* COFYRIGHT 1982

Whether you are using dBase Il foraccounting, inventory control, marketing or -
scientific applications, ABSTAT provides you with the ability to perform
statistical data analysis with ease!

If you are not using dBase Il, that's OK because ABSTAT is a stand alone
package that can share data with other software through ASCII files.

ABSTAT facilities include full data manipulation and editing, on line help and
comprehensive statistical procedures, including analysis of variance, cross
tabulation, multiple regression, Z scores and much more.

Prices are only $395 for the complete package and $25 for a manual.
Visit our booth at CP/M ‘83 #1136.

ABSOLUTELY the most flexible, simple yet comprehensive statistics and data
analysis package available for CP/M based computers.

Anderson - Bell

5336 So. Crocker St.
Littleton, CO 80120
(303) 794-7509

ABSTAT is a trademark of Anderson - Bell ® CP/M is a trademark ot Digital Research @ dBase Il is a trademark of Ashton Tate
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' Edil()r’s Pdge

by Sol Libes
N

can still remember way

back in 1974 when, to-

gether with some of my

students*, I got my first
microcomputer system up and
running. It used an 8008 mi-
croprocessor and was built from
a set of plans that was pub-
lished in Radio-Electronics
magazine. It had 256 bytes of
memory. We entered a few
simple programs via a set of
switches and watched them
control some lights. It was a
real learning experience!

A year later we built an Al-
tair 8080 kit system with 1K of
memory. We again played with
the front panel switches and
lights. Then we added a serial
interface card and teletype. We
had a little monitor program
(256 bytes) that we stored on
papertape and loaded each time
with a simple loader routine
that we entered manually each
time we got the system up and
running.

Early in 1976 we moved up
to a 1702, 256-byte ePROM, a
Tarbell cassette interface, and
expanded our memory to 8K.
We now had a system on which
we could run the first version
of Microsoft Basic and store
files on audio cassettes. It was
a real hassle to use, but by
comparison to what we had
previously, we thought that we
were really flying along.

In 1977 we built a Tarbell
disk controller and plugged it
into our Altair. With the kit,
Tarbell provided a floppy disk
containing a thing called
“CP/M”. It took a while to
work out some hardware bugs
and work with manuals that as-
sumed you had extensive
knowledge of Disk Operating
Systems. Fortunately, we had
the assistance of several knowl-
edgeable members of the Ama-
teur Computer Group of New
Jersey to help, and we got the
system to run.

I cannot describe our feel-
ings when we heard the click-
ing noise from our disk drive
and then saw the “a>"" appear
on our teletype. Then to type
“DIR” and immediately see a

listing of all the files on the
disk. Wow, were we in heaven!

It amazes me to realize that
when we had discovered
CP/M, back in 1977, it was al-
ready four years old; that even
while we were building our
primitive 8008 microcomputer
system back in 1974, CP/M
was already in existence.

But then again, little did
Gary Kildall know the conse-
quences of his efforts to write a
little program to control a pro-
totype Shugart disk drive with
an Intel microprocessor devel-
opment system way back in
1973. In fact, it was not until
IMSAI, a manufacturer of an
Altair look-alike seeking to
compete with a Disk Operating
System introduced by MITS,
heard of CP/M and, in 1976,
came to Gary and asked him
for a license, that he began to
realize that he had something.
He then did additional work on
it to make it a more complete
DOS and added utilities to
make it a full development sys-
tem. This became known as
version 1.4. And in 1977 Gary
formed Digital Research Inc.
(DRI) to license and market
CP/M.

MITS seemed to do every-
thing wrong when it came to
disk systems. They chose to not
use the IBM disk format,
would only sell through their
franchised dealers (of which
there never were more than
50), promoted the system as
being a complete business sys-
tem, and put it out of reach of
hobbyists. The truth was that
they were having innumerable
software and hardware prob-

lems, did not have the produc-
tion capacity to meet the de-
mand, and did not have the ap-
plications software they were
advertising. Processor Technol-
ogy Co. also tried to deliver its
own disk operating system, but
had problems similar to MITS.
On the other hand, IMSAI and
several other suppliers (e.g.,
Tarbell) promised nothing more
than a disk-based development
system within reach of hob-
byists, and they delivered on
their promises. The result was
that by 1978 CP/M was firmly
established as the de facto stan-
dard for microcomputer sys-
tems.

CP/M version 1.4 was writ-
ten to be a basic programmer’s
development system that could
run on a small system (with as
little as 16K of RAM). Appli-
cations programmers quickly
wrote packages to run under
CP/M. Also, hardware cost
was dropping and system fea-
tures were expanding. Thus, in
1979 DRI introduced version
2.2 with expanded facilities tai-
lored to working with larger
memory, larger disk storage,
and better file handling for
more powerful applications pro-
grams. In 1981 CP/M-86 and
MP/M were introduced. In
1982 Concurrent CP/M-86 and
CP/M-68K were brought out.

Recognizing that the 8-bit
world is still a growing and ex-
panding world (more new 8-bit
systems were introduced in
1982 than all 16-bit micros
combined), DRI upgraded
CP/M to version 3, or, as DRI
now calls it, “CP/M Plus”. It
is therefore with great pleasure
that we place special emphasis
on CP/M Plus in this issue.
Also, in next month’s Micro-
systems, and for several issues
afterward, we will present an
in-depth series of articles on
CP/M Plus, just as we did for
CP/M 2.2.

*For those of you who are not
already aware of it, I am a
Professor of Electronics Tech-
nology at Union County Col-
lege in New Jersey. m

8 Microsystems February 1983




hairman of the Boards

F lOppy Dlsk Controller

-SOA CPU

64K of Memory, Serial & Parallel
I/O Ports . . . all on a SINGLE S-100 BOARD!

Advanced Digiftal is the leader in
$-100 single board computers. Our
attention to quality workmanship,
our outstanding performance
and proven reliability have made
our SUPER QUAD “computer

on a board” number one.

Now: SUPER QUAD® has been
elected "Chaimnan of the Boards”
in the expanding Multi-
Processing marketplace. SUPER
QUAD functions as the Bus Master
and takes charge of many
SUPER-SLAVE® processor boards.

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

only $875.00.

Look at these features:

® |EEE 5-100 Standard

® 7-80A CPU

® 64K of Bank Select Memory as
well as extended addressing

® Double density floppy disk
conftroller. Both 87 or5-1/4" Disk
Drives

® 2 scrial & 2 pardllel |/O ports
(RS-232 and intelligent hard
disk interface).

® 2K or 4K of monitor EPROM

® Runs with CP/M®, MP/M® and
furbo-DOS™

Ask about our new HDC-1001
Hard Disk Controller for

both 8” or 5-1/4" hard disk
drives, only $500 retfail,

For more information, write or
cali: Sales Depf.

® One year warranty,
® Free copy of bios disk.

Advanced Digital's SUPER-
SLAVE processor boards are the
ideal directors to work with the
Chairman of the Boards and
Turbo-DOS® operating system ina
mulfi-user, multi-processor system.

12700-B Knott Street ® Garden Grove, California 92641 e (714) 891-4004 TELEX 678401 tab irin

& Registered Trademark of Digital Research Comp.
™ Reglstered Trademark of Software 2000 Inc.
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\ews & Views

DRI rumor

Digital Research is rumored
working on a C-language com-
piler. If this is indeed true, does
this mean that DRI is going
the UNIX route? After all, the
big advantage that C has over
other system development lan-
guages is that it is the language
used by UNIX programmers.

ZCPR version 2

A new version of ZCPR is due
for release into the public do-
main shortly and will be known
as version 2. It will have user-
definable paths. The user will
be able to search explicitly.
Also it will have utilities for
named file structure and user
area security. ZCPR will be
available via many RCPM sys-
tems and via the SIG/M user
group. ZCPR is an enhanced
Z80 version of the CP/M CCP.

Content-addressable

memory introduced
The first content-addressable
memory for S-100 systems has
been introduced by Racom De-
cision System Division, 5 Nes-
ton Way, Handforth, Wilms-
low, Cheshire, SK9 3BX, Eng-
land. Content-addressable
memory provides faster file
searching, text processing, and
pattern recognition.

New CP/M
public domain

software releases

The CP/M Users Group
(CPMUG) has released five
new volumes of Software (Vol-
umes 86 through 90). They are
a five-volume set containing a
package entitled ““Businessmas-
ter I1,” which includes pro-
grams for inventory/fixed asset
accounts, mail list, payroll, pur-
chase order/payables, order en-
try/receivables and general
ledger. The programs are writ-
ten in CBasic 2. This package
was previously sold commer-
cially and has been superseded
by an updated version, allowing
the old version to be put into
the public domain. The disks
are available from: CPMUG,
1651 Third Ave., NY NY
10028.

The SIG/M User Group (a
subgroup of the Amateur Com-
puter Group of New Jersey,
Inc.) has also released five new
volumes, raising their total to
80 volumes. The disks are
available from SIG/M, Box 97,
Iselin NJ 08830.

Foreign CP/M

user groups

The following are three user
groups we have learned of out-
side the U.S. If you know of
any others, we would like to
hear of them and publicize
their existence.

CP/M Users Group (UK), 72
Mill Road, Hawley, Dartford,
Kent DA2 7RZ, England; tel:
(0322)22669, is a very active
CP/M group in England. They
publish a quarterly newsletter
and distribute both the
CPMUG and SIG/M public
domain software disks.

CP/M gebruikersgroep Ne-
derland (Hobby Computer
Club), Secr.: Trajanusplein
1 - 4041 AK Kesteren, Nether-
lands; tel: 08886-1667, is a
CP/M users group in the
Netherlands with approxi-
mately 1,000 members. It is a
subgroup of the Hobby Com-
puter Club, which has 10,000
members. They hold regular
meetings, distribute both the
CPMUG (U.S. and U.K.) and
SIG/M software disks, and
publish a catalog listing the
software.

UCSD p-System Users’
Group (UK), ¢c/o Mark Wood-
man, Open University, Mathe-
matics Faculty, Walton Hall,
Milton Keynes MK7 6AA,
England.

New publications

worthy of note
A newsletter for owners of the
“Big Board” CP/M system,
called Micro Cornucopia, is be-
ing published (Box 223, Bend
OR 97709). Six issues/year are
$16. Each issue averages 24
pages and is packed with hard-
ware and software hints for Big
Board system owners.

The third edition of the
CP/M Software Index, listing
1,688 CP/M programs from

507 vendors, has been released
by Small Systems Group, Box
5429, Santa Monica CA
90405, (213) 392-1234. Single
copies are $10, prepaid ($14
outside North America).

A new publication joins the
ranks of magazines directed to
CP/M users. Called, appro-
priately enough, CP/M Review,
it is published six times a year
by the CP/M Review Co.,
2711 76th Ave SE, Mercer Is-
land, WA 98040; price is $18/
year. It appears to be oriented
to the beginning CP/M user.

S$-100 Bus Standard

adopted

The IEEE S-100/IEEE-696
Bus Standard for microcomput-
ers is now an official standard
(having passed the working
committee, the Microprocessor
Committee, Computer Stan-
dards Committee, and the
IEEE Standards Board). Credit
for development of the Stan-
dard goes to George Morrow
(Morrow Designs) and Kels
Elmquist (Ithaca InterSystems)
for drafting the orginial stan-
dard, and most particularly to
Mark Garetz (CompuPro) who
finalized the standard and pi-
loted it through the committees
for final adoption. It is ex-
pected that the Standard will
be published in final form by
the IEEE, and we hope to get
permission from the IEEE to
publish it in its entirety in Mi-
crosystems. In the meantime,
to find out how to receive a
copy of the Standard, send a
stamped, self-addressed busi-
ness-size envelope to Mark
Garetz, CompuPro, Box 2355,
Oakland Airport, CA 94614.
Enclose a note requesting infor-
mation on the availability of
the Standard.

Errata

We apologize for the errors
that crept into “The UNIX
File” in the January 1983 is-
sue. In col. 1, par. 1, “Kernigh-
an and Ritchie” should read
“Thompson and Ritchie.” In
col. 3, line 39 should read
“Brian W. Kernighan is one of
the early developers.”
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GREAT PRICES!

ASHTON-TATE MICROSOFT
OBASEN ..., $529 BASIC COMPILER ................. $299
C.Itoh M/SORT................cccveeee... 165
s MICROSOFT COBOL8O............ 559

PROWRITERSERIAL . .............. $639 M =
T B Merssoncorel i
F10-55......... o . 5 ............ ‘10399 MUls",Trm:I;AN ______________________ 228

COMSHARE TARGET  MUSIMP/muMATH ... .. .. .. 0"
PLANNERCALC ... 79 280 SOFTCARD PREMIUM PACK. .. .. 599
TARGET FINANCIAL MODELING . . ... 249 MICROSTUFF
FORCEIl CROSSTALK ...................... $119
MATHSTAR. ... $99 NOVATION
FOX & GELLER  CATACCOUSTIC MOUDEM .......... $146
DUTIL .o s6g D CAT DIRECT CONNECT MODEM.... 156
QUICKCODE ...........nnnn... 229 SORCIM
ASSEMBLY CODE TRANSLATOR ..... $93
HAYES PRSCREM oo nseninge 137
Téﬁﬁ%ﬂﬁgiﬂﬂﬁmbm -------- %gg SUPERCALC ... .. ..l 189
CHRONOGRAPH....................199 SUPERSOFT
SMARTMODEM .................... 224 DIAGNOSTIC . ... $65
DS EIRGNOSDCSI o ot 84
PRISM 132 PRINTER ............ greag | ORKUOCIOR w g e vtk Ui
IDS PRISM 80 PRINTER .. ... ...... 1049 2USUIDILER - s 183
MICROPRISM PRINTER ............. 599 FORTRANRATFOR .. .. . .. . 284
ISA gss FORTRANIV ......oovveeennn. .. 2; g

SSRATFOR. ....................0.

BPRREGUAR -xo v sinr waietimaies V18D SRRl e e, 131
LEXISOFT  qegpmu [ [ o o i i 150
SPELLCHECK ..., $225  UTILITIEST.... L 53
UTILITIES W ooonnr oo vnnins 53
MICROPRO TINY PASCAL ..o, 74
c:grcssTAI% ....................... s; gg TELEVIDEO
O T s s e e 910 TERMINAL ................... $656
INFOSTAR ........cconvemnennnnnn CALL! " 912¢ vIDEO TERMINAL.. ... . """ 806
MAILMERGE .....ovnnvnnivniinnnnnny 89 920C VIDEO TERMINAL ... .. .. ... 868
B G aAlnss iied s Al 339 925TERMINAL.................... 825
WORDSTAR CUSTOMIZATION NOTES 299 WHITESMITH
CCOMPILER . ...\, $600
I T e
FD-2 8" DOUBLESIDED. . ......... 48.95 ZENITH
MD-1 5" SINGLE SIDED ....... ... 3125  Z19VIDEOTERMINAL............. $899
5" DOUBLE SIDED ................. 4710  ZENITH 12" GREEN MONITOR ... . " 129
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1-800-523-9511

IN PENNSYLVANIA:
1-215-868-8219

MICROHOUSE introduces innovative products periodically. Please call for

the new CP/M menu.

PRICES MAY VARY WITH DIFFERENT FORMATS. ALL PRICES AND SPECIFICATIONS ARE SUBJECT TO
CHANGE WITHOUT NOTICE. PLEASE CALL OR WRITE FOR SPECIFICS.

1444 LINDEN ST./BOX 499 BETHLEHEM, PA 18016

WE WANT YOU TO KNOW ...

MICROHOUSE
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COMMUNICATIONS

It's love at first byte with LOGON,
full-feature communications software
that's really simple to use.

With LOGON, you can dial the call
yourself, or you can store in a file
everything you need to know about
systems with which you communicate.
Your computer will dial for you and set
the baud rate and other parameters. It
can enter your ID and password for
timesharing systems, and it can even
execute commands on the remote
system. You can override the standard
parameters when you sign on, or
change them in mid-session.

For CP/IM® or MP/M® systems using
PMMI's MM-103 Modem Board, LOGON
offers unparalleled convenience and
reliability. Under MP/M, LOGON can be
interrupt driven, so that you don't lose
data when another program is executed.

Fully documented, only $69.95.

UTILITIES

Pamper your processor with our
CPIM or MPIM utilities disk.

Use UTILITY to execute standard
CP/M and MP/M utilities from a menu,
and DCAT to keep track of the files on all
your floppy disks. Use IDS to send con-
trol codes to your IDS printer, and SETPF
to program your TeleVideo® 950's func-
tion keys. SETPF can also put your per-
sonal logo on the screen, and it comes
ready to use with WordStar® functions.

You get ZAP, a file-level dump and
modification utility that works with MP/M
too; FILES, which places a group of
filenames into a SUB file, with submit file
tokens if you wish; and USERLIB, a
group of handy assembler routines.

Our CP/M disk brings you background
printing with SPOOL, a print despooler,
and ERAQ, which asks you to confirm
which files should be erased.

Our MP/M disk includes TODSET, to
set the time and date at startup, and
MSG, a terminalto-terminal message
program. Whatever your logged disk and
user number, AUTO lets you execute a
program which can be on a different disk
and user number, and then returns you to
your starting position. You also get per-
formance enhancements for WordStar,
VEDIT™, and SuperCalc®.

There's much, much more on our
utilities disks. Specify CPIM or MP/M.
Either disk is an exceptional value at
only $29.95.

Redford Microcomputer Services
9535 Woodbine
Redford, Mich. 48239
(313) 537-0109

Check, VISA, or MasterCard.

CP/M and MPIM are registered trademarks of Digital
Research, WordStar of MicroPro International, Super-
Calc of SORCIM, TeleVideo of TeleVideo Systems
VEDIT is a trademark of CompuView Products.
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Letlers to the Editor

Dear Editor,

After looking over the new
“look™ of Microsystems, I find
that I approve, for the present.
I do like the contents on the
cover and the expanded cover-
age of other operating systems.
Oasis in particular has been ig-
nored for some time. When I
can afford it I will be running
it.

An increase in the coverage
of home-built hardware would
be appreciated. It is now dwin-
dling to nothing in nearly all
the magazines. I have to be-
lieve that when the home hard-
ware articles stop, then the S-
100 Bus is dead. While the
IEEE standard is now in effect,
the designs that one sees are al-
most never S-100. These are
particularly missed because,
having no skill in design, I can
only mimic others.

I would like to see intelligent
board designs: for instance, a
version of the clock that Chris
Terry did recently (throw in
the hardware random-byte gen-
erator), or an intelligent speech
synthesizer like that of Ciar-
cia’s, or a Z80 controlled
noise/music generator.

The CPMUG volumes of
public domain software are
published as they become avail-
able, but other sources are not.
A nice addition would be a cat-
alog and abstract of the new
SIG/M volumes. The first 60
are well documented, but how
about the more recent ones?

Carl Camper
POB 877
Colstrip, MT 59323

Dear Editor,

Thank you for publishing
Andrew Bender’s “Three Mac-
ro Assemblers,” (Jul/Aug '82).
His candor in describing Mac-
ro-80’s unusable manual is to
be commended. My personal
copy serves only as a §151 re-
minder to “buy the manual
first.” The documentation
states “‘it defines, explains and
gives examples of all the fea-
tures in terms that should be
understandable to any one fa-
milar with assembly language
programming,” and then wastes

scarce examples by using 8086
code for unique Macro-80
pseudo ops. The intro ends with
“The user should refer to in-
structional material available
from a variety of sources.” At
least that statement isn’t mis-
leading (it isn’t anything). In
buying Macro-80 for a software
tool, I feel I bought a hammer
without a handle!

I’'m thankful for all the
growth in microcomputing in
that, when I bought my 8086
assembler, I didn’t have to (and
didn’t) consider Macro-86.

Bob Johnson
565 Mohawk Dr. A-5
Boulder, CO 80303

Dear Editor,

Microsystems’s readers may
be interested in the following
idea for enhancing their stan-
dard CP/M-based computers.

When configured for 8-inch
single-sided single-density disks,
CP/M reserves the first two
tracks (track 0 and track 1) for
the operating system, and the
first 16 logical sectors on track
2 for the disk directory. It allo-
cates the remaining disk space
to files. The remaining disk
space, ten 128-byte sectors on
track 2 plus 26 128-byte sec-
tors on tracks 3 through 76, to-
tals 241.75K. File allocation is
done in 1K increments, howev-
er. Therefore, on a standard
CP/M disk there are 0.75K or
six sectors that are never writ-
ten to or read from by the
operating system.

The unused sectors are phys-
ical sectors 18, 24, 4, 10, 16,
and 22 on track 76 (assuming
the standard sector skew factor
of 6 is employed), correspond-
ing to the last six logical sec-
tors on the disk. These sectors
can be very useful for BIOS
expansion, disk ID, data en-
cryptation, or other systems-
level functions. 1t they are used
for BIOS expansion, the cold-
start loading and. sysgen proce-
dures must be appropriately re-
written.

Robert Lurie
8 Tingley Road
Morristown, NJ 07960




DON’T PAY MORE

THAN YOU HAVE TO FOR YOUR
CP/M° AND IBM° SOFTWARE!
AND GET TOLL-FREE TECHNICAL
SUPPORT TO BOOT!

CP/M® IBM®

dBASE Il

$479

ASHTON-TATE

WORDSTAR

$289

MICROPRO

SUPERCALC

$199

SORCIM

CROSSTALK

$139

MICROSTUF

dBASE Il

$479

ASHTON-TATE

WORDSTAR

$289

MICROPRO

SUPERCALC

$199

SORCIM

QUICKCODE

$229

FOX & GELLER

MAILMERGE

$89

MICROPRO

PERFECT WRITER

$239

PERFECT
SOFTWARE

CBASIC 2

$99

DIGITAL
RESEARCH

SPELLGUARD

$199

SORCIM

MAILMERGE

$89

MICROPRO

CONDOR
20-11

$495

CONDOR

BASIC 80

$284

MICROSOFT

MULTIPLAN

$239

MICROSOFT

SALESPRO

$495

WINTERS
ASSOCIATES

MICROSHELL

$149

N.G.S.

64K RAMCard

$289

MICROSOFT

CROSSTALK

$139

MICROSTUF

TIM I

$399

L&l

CONDOR COMPUTER® FOX & GELLER® MICROSOFT® PERFECT SOFTWARE®

CONDOR 20-|

CONDOR 20-II
CONDOR 20111
CONDOR 20-R
CONDOR 20-Q

QUICKSCREEN

F.Y.L.®
SUPERFILE

BASIC 80

BASIC COMPILER
FORTRAN 80
COBOL 80
MACRO 80

PERFECT WRITER. ... $239
PERFECT SPELLER. ... 145
PERFECT FILER
PERFECT CALC

PICKLES & TROUT®

CP/M (TRS-80)
CP/M HARD DISK 259

SOFTWARE DIMENSIONS®
ACCOUNTING PLUS.. CALL

STANDARD SOFTWARE®
THE PROTECTOR
MAILDROP

SUPERSOFT®
DISK DOCTOR
DIAGNOSTICS
C COMPILER
FORTH

LEXISOFT®
SPELLBINDER

MICROCRAFT®

LEGAL BILLING

TIME BILLING

LEGAL BILLING Demo .. 75
TIME BILLING Demo.... 75

MICROPRO®
WORDSTAR
MAILMERGE
SPELLSTAR
DATASTAR

CALCSTAR
SUPERSORT
Customization Notes ...
WORDMASTER

MULTIPLAN

MU MATH/MU SIMP . ..
MU LISP/MU STAR ...
Z-80 SOFTCARD
PREMIUM PAK

64K RAMCard (IBM) ...
128K RAMCard (IBM) ..
192K RAMCard (IBM) ..
256K RAMCard (IBM) ..
64K RAMChip (IBM) ...

MICROSTUF®
CROSSTALK

MICROTECH EXPORTS®
REFORMATTER

SCRATCHPAD
DATA-VIEW

standard software
CORPORATION OF AMERICA
10 MAZZEO DRIVE, RANDOLPH, MA. 02368

617-963-7220
800-343-0852
Home of
MICRO-PRICING™"

ORDER INFO.

AMERICAN EXPRESS, MASTERCHARGE,
VISA, C.O.D.

3% DISCOUNT ON PREPAYMENT
MADE BY CHECK
(SOFTWARE ONLY)

ALL ITEMS SUBJECT TO AVAILABILITY
AND PRICE CHANGE

LARGEST SELECTION
OF CP/M® SOFTWARE
IN THE U.S.A. Hours: Mon.-Fri. 8 a.m.-8 p.m., Sat. 9 am.-4 p.m. ES.T.

PURCHASE ORDERS ACCEPTED FROM QUALIFIED

CP/M® is a Trademark of Digital Research CORPORATIONS AND INSTITUTIONS
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The CP'M Bus

By Anthony Skellum

This column is planned as a
CP/M forum. Readers are

encouraged to send in ques-
tions about CP/M, which I
will try to answer.

This month’s “CP/M Bus”
is devoted to the discus-
sion of relocatable object
code and its uses under the
CP/M environment. The con-
cept of relocatable code is de-
fined, and specific types of rel-
ocatable code are discussed.

What is relocatable
code?

Relocatable code is specially
prepared object code (machine
code) that contains additional
information to make it suitable
for relocation at various ad-
dresses within the address
space of the 8080 or Z80.
Thus, such code is independent,
or at least quasi-independent,
of an absolute assembly ad-
dress. The code may also in-
clude symbolic information
about variables defined at the
source code level. Such sym-
bolic information makes it fea-
sible for a linkage editor (also
called a linking loader) to
create an absolute object code
module by combining several
relocatable modules prepared
independently. The resulting
absolute module is often linked
in a way that makes it suitable
for use as a transient program
under CP/M.

Two distinct varieties of relo-
catable code will be discussed
here. The first is page-relocat-
able code; the second, byte-rel-
ocatable object modules as sup-
ported by Microsoft-compatible
compilers and assemblers. The
latter is the standard relocat-
able format for CP/M and is
also supported by Digital Re-
search’s compilers and relocat-
able macro assembler
(RMACQC). Each will be dis-
cussed in turn. However, before
beginning these separate dis-
cussions, it is useful to intro-
duce the concept of relative and
absolute addressing, and how
the microprocessor instruction

architectures impact the need
for relocatable code.

Relative and absolute

addressing
The 8080/Z80 family of micro-
processors support only abso-
lute addressing for the majority
of machine code operations.
Absolute addressing is a ma-
chine language addressing
mode where a specific memory
location is referred to by an in-
struction. Thus, it follows that
when only absolute addressing
is available for most instruc-
tions, nontrivial programs can
execute at only one fixed ad-
dress (the assembly address).
On the other hand, relative
addressing is an addressing
mode in which the processor
forms the ultimate absolute ad-
dress by adding the relative ad-
dress specified by the machine
code to the value of the pro-
gram counter (PC or IP). The
newer 8086/88, Z8000, and
68000 processors support rela-
tive addressing to the degree
that position-independent code
may be created. Thus there is
no need for page relocation
techniques under these newer
processors. Nevertheless, the
concept of relocatable object li-
braries remains important, as
we shall see below.

Page relcocation

Page relocation is a code relo-
cation technique that permits
the relocation of code to memo-
ry page boundaries (XX00 hex-
adecimal). This is generally
sufficient for most relocation
applications, and is the simplest
to implement. The relocator it-
self requires about 50 bytes of
assembly code to implement
and is generally a subroutine of
the transient program.

This type of relocation is
usually used to place a code
segment below the CP/M
BDOS. The transient program
then consists of two parts: the
first part, which executes at the
start of the transient program
area (generally 0100H); and
the second part, a relocatable
module that is moved below

BDOS (CP/M'’s basic disk
operating system) by the relo-
cator. Once relocation is com-
plete, control is transferred to
the relocated code residing in
high memory (below BDOS),
which subsequently performs
its functions.

This technique is used by de-
buggers (e.g. DDT), print
spoolers (e.g. DESPOOL),
CRT managers, and other pro-
grams that must supplement
the operating system environ-
ment provided by the BDOS to
transient programs. It is impor-
tant to note that such relocated
modules are responsible for ad-
justing the low-memory CP/M
variables (specifically
BASE+1 and ENTRY +1) if
they are to have a continued
presence while a regular tran-
sient program executes. Failure
to make these adjustments
would generally cause the relo-
cated program to be overwrit-
ten by the next transient pro-
gram to execute.

A more novel use for page
relocation is to use it to provide
code overlays in large pro-
grams. With the capability to
use overlays, large programs
can sometimes be segmented so
that only a subset of the code is
present in memory at a given
time. When a certain section is
needed, it is brought in off disk
and relocated for a free area of
memory. [t may then be used
as needed in that memory area
and subsequently overwritten
by another code segment (or
data) when necessary. An ex-
ample system where this con-
cept could be used is in full-
function word processors.

Implementing page
relocation
The page relocation concept is
effected through the use of a
bit map. The bit map is a table
of data in which a single bit
corresponds to each byte of the
program to be relocated. Thus,
there is a 12.5% memory over-
head associated with the use of
the algorithm.

A bit in the bit map indi-
cates whether or not the byte it

14 Microsystems February 1983




Master Programmer Pavel Breder Does It Again! NEW SUPER POWER! (version 3.3)
puts you In control of CP/M. Now for CP/M 86 and MP/M 86, too.

“POWER IS A GREAT PROGRAM" - Infoworid software Review Nov 8/82

POWER!

The first super program that
puts you in control of CP/M.®

Need to maﬁlénlate"data'oi:
~ POWER! reads and writes.
or sector independently.

Ever make a mistake in the DDT?
POWER! loads disk data to ANY
‘memory address, not just 100, an
writes to the disk from any memory
- address. POWER! Single-Steps g
»  through memory, moves memory,
compares memory sectors, tests
memory, allows you to change _
memory and saves to disk using |
Dec;mai numbers

.~ NOW POWER! permi!s you to '
securely lock any file with your
~ password to protect sensitive infor-
mation from prying eyes.
~ PASSWORD program mc.'udad
: FREE with every POWER! order.

POWER! works with CPI v
~ onany computer.

_ POWEFI! gives you comp%ete con
 trol over CPIM!

~ Ever accidentally erased a file
POWER! restores erased ﬁ!es!

~ Ever fiddled with PIP in copying
files? POWER! replaces PIP and is
faster and easier. You simply pick
files to be copied from a numbered

menu. POWER! feeds the names to

names, no typmg errors.. everi
Tired of CPIM’s scroiting through

files for you, page by page, file by

~ text files? POWER! goes through

CP/M for you - no need to type file i

Dislike BDOS errors?
POWER! ends BDOS errors, and
gives you a way out.

Trouble identifying files?
POWER! marks original files and
their copies for you. POWERI! also

file, or line by line with instant halt  \ -
at your finger tips. .

Ever lost data on a glitched dlsk? S
POWER! tests disks and fixes
glitched disks. -

Damaged Directory?
POWER! allows you to repair the
directory! . G

Afraid of HEX numbers? =
POWER! automatically converts
HEX to DECIMAL, BINARY & ASCII.

Need to patch or change a program?

POWER! searches memory, dis-

plays memory, and lets you change
- memory wherever you want.

compares files and finds identical

copies regardless of name. =

Can’t remember odd file or program

name abbreviations? POWER! lets

you deal with disk files by number.

Never type or mistype flie names
again.

POWER! does mare..NEW ver3|on

of over 55 command utility pro-
grams is the only CP/M housekeep-
er you will ever need to really get
control of your computer. A great .
buy, too, at less than $2.75 each.

Previous purchasers of POWER!
Exchange your original disk for
updated version with the new
commands and brand new
manual. $35.00

credit card, check or C.0.D.

Want to locate a file?

POWER! sorts the directory,
searches all disks or all user areas
automatically for files for you.

—— — i — o — — —— ——

AME I COMPUTING! 2519 Greenwich, San Francisco, CA 94123

JOIN OTHER POWER USERS

E. |. Dupont Xerox Corp

I
Shamy Univae gann. der. Lie aechinl : TOLLFREE (800) 227-3800 Ext 28~ DEALERS and OEM’s |
[ slepebxchnoge - L dncatonitinly o rasia 0 INCA (800) 792-0990 Ext 28 (415) 567-1634 1
Union Carbide Dow Chemical Monsanto Chemical | OCPIM $149 [ICPIM-86 $149 [IMPIM $198 California add &' 2% sales tax. :
UC Berkalay Advanced Legic Sye. Univ Minnocoota |
UC San Francisco  Charlston Univ US Dynamics | CardNo.____ Fxtats |
Bendix Corp Univ Helsinki City Bank | Name.—- . ... |
Fort Motor Co. Honeywell | Company I
| Address |
COM PUTING! 2519 Greenwich, San Francisco, CA 94123 | city State zZip 1
e | computer __ }

minl I e A T T

See Us at CPM 83 Show
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CP/M Bus continued

corresponds to requires patch-
ing when the code is page reio-
cated. The map is created by
assembling the code in question
at two page boundaries and
then using a program to com-
pare the two versions—thereby
generating the correct bit map.
The offset added by the reloca-
tor to bytes requiring relocation
182

(Destination Page #)— (Page

# of copy we are relocating.)
If we use a copy assembled at
page zero, then all relocation
involves is addition of the desti-
nation page number to all bytes
requiring relocation.

For programs exceeding ap-

parts of the algorithm have
been discussed. Furthermore,
the important applications of
page relocation have been de-
tailed. We now turn to a dis-
cussion of relocatable object
modules and their benefits.

Relocatable object
modules and libraries
In order to minimize the com-
plexity of any given software
project, software designers gen-
erally create modular software;
that is, software consisting of
relatively small modules, each
given a specific function. Some
of these modules will be specif-
ic to the project at hand, while

from the user-specified li-
braries. The modules are said
to be relocatable, since they ul-
timately will reside at arbitrary
byte addresses within the exec-
utable programs that include
them.

Thus we see that relocatable
object libraries promote mod-
ular programming, which helps
to save time and work since
repetition of effort is reduced.

The general format of

object libraries
Relocatable object libraries
contain the following type of
data about a given module
(which is generally a subrou-

others will be reusable in other tine):

software projects. Thus, it is e The other modules to
useful to have the ability to file which it refers

such modules into libraries e The global variables to
where they may be accessed which it refers

easily when a program is e The global variables it
linked. Such libraries are called makes available to other rou-
object libraries. Linking loaders tines.

are used to build executable e The local storage it re-
programs by extracting copies quires

of the appropriate modules e Miscellaneous data, includ-

proximately 512 bytes, the
greater part of the memory
overhead comes from the bit
table and not from the reloca-
tion code itself. This attests to
the fact that the relocation pro-
cedure is quite simple to effect.
This concludes our discussion
of page relocation. Although
the discussion of the method re-
quired is terse, the important

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
S help you put out software. Just for starters: MICROSHELL
runches long CP/M dialogs into one-line commands. Puts
uscle and flexibility into SUBMIT commands. Captures CRT
butput and redirects it to CP/M files without retyping. Pulls
programs from another disk drive or user number auto-

' matically (makes hard disk handling asnap). And it’s ready
‘or 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, BeH Laboratories; Apple, Apple Computer, Inc.

Order Toll Free: 800-368-3359
VISA, MasterCard accepted.
Overseas add $20.00 for air mail.
Manual only: $25.

NEW
GENERATION
SYSTEMS, inc.

2153 Golf Course Drive
Reston, VA 22091
(703) 476-9143
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CP/M Bus
continued .

o Miscellaneous data, includ-
ing the size of the module.

Certain algorithms may con-
tain more information about
storage types. Also included
serially with the code are spe-
cific instructions on how to re-
solve the requirements of the
various machine code instruc-
tions with respect to addresses
when forming the ultimate ab-
solute code at link time.

For specific information on
the Microsoft relocatable
format, the reader should refer
to the Microsoft Utility Soft-
ware Manual.

Conclusion

We have discussed the concepts
of page relocation and relocat-
able object modules. Future
“CP/M Bus” colums will ad-
dress the subject further if
reader response suggests genu-
ine interest in the elaboration
of this topic.

Anthony Skjellum, 1695 Shen-
andoah Rd., San Marino, CA i
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DESIGN ¢« LAYOUT
MANUFACTURING
64K STATIC RAM '
FULLY STATIC MEMORY $399 BUILDING BLOCKS Lﬁhi.}fﬁgs
FOR
SPECIALIZING IN MICROCOMPUTER SYSTEMS, MULTIBUS*®
QUALITY DEDICATED CONTROLLERS PRODUCTS
MICRO COMPUTER AND TEST EQUIPMENT

HARDWARE CARD CAGES, POWER SUPPLIES
MAINFRAMES, CPU’'S, MEMORY
1/0, OEM VARIATIONS

ELECTRONIC CONTROL TECHNOLOGY, INC.

763 Ramsey Ave.Dept. MS Hillside, NJ 07205 (201) 686-8080 Ext. 100

MULTIBUS IS A TRADEMARK OF INTEL CORP.
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764K CMOS
STATIC
RAM BOARD

The Electralogics 64K CMOS Static Ram Board greater reliability and data integrity. The Board

is a versatile and reliable data storage device is available assembled and tested only with 64K of
aimed at the 8 bit micro user. "CMOS" static ram Ram (special orders on request) at extremely
means low power consumption and inherently competitive prices.
r=CMOS STATICRAM  EXTENSIVE ACTIVITY INDICATORS WINDOW SELECTION LOW POWER
: (150 nsec) DECOUPLING * Continually indicate board status. + 32 separate switches each controla ~ REQUIREMENTS
1 * Pinfor pin compatible 1 * Yellow - on to indicate that board 2K window in the boards 64K address . Low power
1 with 2716 EPROMS. 1 is selected; space. On = enabled. means less heat
: 1 + Red - on to indicate access to board. 1 and improved
: : 1 =g e ey reliability.
1
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1 [ 1 1 1
1
WRITE BUFFER ! ADDRESS SELECTION=-+ - i b == —======= WRITE SELECTION $-100/696 BUS FRONT
= Buffers pin 21 of » Switches are used to set extended 1 = Allows writing t ANDARD PANEL
all Rams address and bank address. : ADDRESSING MODE be ua?edrkla;ngw?}% R ENABLE
: SELECTION (pin 77) or MWRT
» a-always enabled. (pin 68) for use with
géggROVED PHANTOM ENABLE * x — extended addressing. front panel systems.
* b - Bank select PRICE = $499 00
™
. Electra ”
Manufactured by: Represented by:
ELECTRALOGICS INCORPORATED —— Incorporated = INTEGRAND
39 Durward Place, Waterloo, Ontario 8620 Roosevelt Ave.,
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ELECTRALOGICS’ MFIO

L

The most versa

1

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

The design meets the needs of OEM's and
system integrators who demand high density and
reliability in their products.

Additional capabilities include: extended /O

Centronics compatible
connector.

STANDARD
PARALLEL
OPTION
BOARD

2 - 8 bit bi-directional
parallel ports with
handshaking

Nickel Cadmium
Battery backs up
Real Time Clock

Real Time Clock ~
milliseconds to months = e=
+ alarm

g

Software configurable e
PIA

Interrupt Pin Boards -
map 20 SOUrces onto 8 ===
levels

EEsemennnn

/O board available for the SO0 bus.

CENTRONICS
OPTION BOARD

e andcapable

addressing, up to 6 wait states, jumper selectable
for high speed systems, easy to use interface cards
and serial data rates up to 57.6 K baud.

The 2 pin boards allow any of 20 interrupt
sources (11 on board + 9 from S100 bus) to activate
1-8 interrupt levels. The board comes complete
with extensive manual and source listings for
standard CPM* BIOS, interrupt driven BIOS, clock
set routine, time print routine, diagnostic routines
and sample device initialization routines.

*CPM is a trademark of DIGITAL RESEARCH

RS-232 Interface
connector

SERIAL
OPTION
BOARD

Interface re-configura-
tion jumpers

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

UL Approved PCB

Asynchronous UARTs
with internal Baud
Rate Generator

== Crystal Time base

MFIO bl 11
: : 1 [ [ Sy — ___gélstor? Board
Priority Extended 1/O Address ! ntroller
PRICE = $69900 Interrupt : jumper selectable 1 ) )
Controller | Complies with S100-696
CENTRONICS OPTION BD. - $39.95 R e e Bus Standard for 8/16
SERIAL OPTION BD. - $24.95 o Btttk bit systems
STANDARD PARALLEL systems
OPTION BD. — $24.95
\ Electra /
Manufactured by: Represented by:
ELECTRALOGICS INCORPORATED — Incorporated — INTEGRAND
39 Durward Place, Waterloo, Ontario 8620 Roosevelt Ave,,

Canada N2L 4ES Tel: 519-884-8200
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CP/M Plus: An Overview for
CP/M 2.2 Users

by David Hardy and Ken Jackson

xternally, CP/M Plus (alias CP/M ver-

sion 3.0) is still very much like version

2.2. It still has the familiar “A>"" and

is still single-user. It still runs .COM

files and has the same old commands
like DIR, REN, TYPE, etc. It should take an av-
erage user about 5 minutes to become familiar
with the simple operations at the command level.
But that’s really where the similarity ends.

CP/M Plus is radically different from its prede-
cessors, and is at least a generation ahead. Direc-
tories are now hashed. LRU (Least Recently
Used) buffering is now done by the BDOS. Drive
capacity has been expanded to 512MB. Maximum
file size is now 32MB. The 3.0 can be run with
banked memory, which adds even more versatility,
including extended line editing, password access
similar to MP/M, and extended buffering.

Many things have stayed the same, but many
have changed. The CCP can now be a transient
program. The operating system now resides in a
regular disk file, and is loaded by a simple loader
kept in the system tracks of the boot drive. The
SAVE command is now a transient program that
relocates itself to the top of the TPA. A CP/M
Plus system is now generated from a set of relocat-
able files with a generator program called
GENCPM, in a manner similar to MP/M system
generation. The BIOS has been broken down into
a set of simplified modules that make modification
easier and faster, although a modified 2.2 BIOS
can also be used. I/O can be redirected with a sim-
ple utility program. Several new system programs
have been added, including a comprehensive
HELP command. All this, plus the BDOS is now
finally smart enough to figure out when a disk has
been changed and avoid trashing it.

New features of CP/M Plus

Documentation. Probably the nicest new feature
of CP/M Plus is the documentation. It is now bro-
ken up into three well-designed manuals: the
User’s Guide, the System Guide, and the Pro-
grammer’s Guide. All three manuals are complete
enough to give the user a thorough understanding
of CP/M Plus, including how to implement CP/M
Plus on an existing 2.2 system.

Commands. Several new commands have been
added to CP/M Plus, including new built-in com-
mands and new transient programs. The DIRecto-
ry, ERAse, REName, TYPE, and USER com-
mands all remain, but a new command DIRSYS
has been added to allow display of “system” files
that previously were only visible with the STAT
command. In addition, all the built-in commands

David Hardy, 736 Notre Dame, Grosse Point, MI
48230

(except USER) have been significantly enhanced
to automatically load related transient programs
when certain command line options are specified.
The built-in commands are:

DIR A greatly enhanced directory display
utility. DIR has more than 16 com-
mand line options, including the
ability to show file sizes, remaining
space and entries, attributes, date,
all drives or user areas, and more.
Displays all “system” files in the
current user area.

Same as the 2.2 ERA command, ex-
cept now allows optional confirma-
tion before each erase.

Allows renaming of files. Its new
features include the ability to delete
duplicate filenames (with confirma-
tion), and the ability to include wild-
cards in the specified filenames.
Same functions as before, except al-
lows pagination and will prompt for
a filename if none is given on com-
mand line.

Same function as before, except will
prompt for a user number if none is
given on command line.

DIRSYS
ERASE

RENAME

TYPE

USER

The new transient programs that are provided
with CP/M Plus, many of which are valuable de-
velopment tools not supplied with previous ver-
sions of CP/M, are as follows:

COPYSYS A loader copy utility that replaces
SYSGEN. Since the CP/M Plus
system is kept in a disk file, COPY-
SYS puts only the loader on the sys-
tem tracks.

Set or display the date and time.
Used to assign LOGICAL CP/M
devices to one or more of the PHYS-
ICAL CP/M devices. It also allows
the user to change driver protocols
and baud rates, and modify screen
height and width.

The same old DUMP program that
displays a file in HEX and ASCII
format.

ED ED is now line oriented, although it
still retains all of its original com-
mands.

A utility that allows RSX (Resident
System eXtenison) files to be at-
tached to .COM files.

GET Allows CP/M to GET console input
from a disk file instead of from the
keyboard.

A utility program that (along with a

DATE
DEVICE

DUMP

GENCOM

HELP
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DRIVE TABLE (addresses of DPHs)

CHECKSUM VECTOR
ALLOCATION VECTOR

HASH TABLE

DISK PARAMETER HEADER

- DIR | DTA

[coreso ]
BCB
I T

: DIRECTORY BUFFER

BCB
a BUFF
| ADDR

| DIRECTORY BUFFER

BCB
& BUFF
1 ADDR

d DIRECTORY BUFFER

'l BCB HEAD

BCB
BUFF
. ADDR

DATA BUFFER

BCB
: BUFF
| ADDR

BCB
4 BUFF
I I I

| DATA BUFFER

Figure 1. Banked system BIOS data structures from CP/M Plus
Preliminary System Guide (by DRI)




CP/M Plus: An Overview continued . . .

BUFFERS AND HASH TABLES

BASE PAGE OH—100H

Figure 2. A typical nonbanked
CP/M Plus system

76K data file) tells you in depth how
to use each command.

HEXCOM Pronounced “LOAD” for 2.2 users,
this program is used to convert
.HEX files to .COM.

INITDIR Initializes a disk directory to allow
time- and date-stamping in a banked
CP/M Plus system.

LIB DRI’s library utility program.

LINK The standard DRI linker, used to

produce program files from .REL
files created by RMAC.

MAC The Digital Research macro as-
sembler. Generates .HEX files.

PATCH A system or file-patching utility for
installing system “‘patches.”

PIP Same old PIP, except this one can be
used to put files in other user areas,
and can ask for confirmation of each
procedure in wildcard operations;
also, has an ARCHIVE feature.

PUT Allows CP/M Plus to PUT printer
or console output into a disk file.

RMAC The DRI Relocating Macro as-
sembler. Generates .REL files.

SAVE A utility that installs itself at the top

of the TPA, returns, then intercepts
the NEXT program’s exit to allow
the TPA contents to be saved.
(There is no SAVE command built
into CP/M Plus!)

SET Allows file attributes to be SET or
reset. Attributes include disk labels,
type of time- and date-stamping,
password protection, and the usual
system and read-only attributes that
STAT used to allow.

SETDEF Allows user to set various system op-
tions, including drive search chain,
temporary drive, and filetype search
order. Also controls DISPLAY and
PAGE system modes: DISPLAY
mode forces system to display names
and locations of programs or .SUB
files loaded; PAGE function allows
pagination of console display.
SHOW Displays disk and drive characteris-
tics. This utility, along with the SET
utility, replaces the STAT command.
SID DRI’s advanced version of DDT.
SUBMIT A much improved command file exe-
cuter that includes NESTED submit
ability and can contain program in-
put lines. A special case of a .SUB
file is the PROFIL.SUB file that is
automatically SUBMITed on each
cold-boot, if it exists.
XREF Digital Research’s ASM file cross
reference utility.

Two things you should have noticed about the pre-
ceding lists: CP/M Plus’s commands are amazing-
ly MP/M-like—in fact, many are downright iden-
tical. CP/M Plus comes with a lot of software that
would cost a great deal of money if bought sepa-
rately, notably: LIB, LINK, MAC, RMAC, SID,
XREF. If you don’t have these programs already,
it may be cheaper to buy CP/M Plus than to pur-
chase them separately!

New BDOS functions. BDOS functions 3 and 4
have been renamed from READER INPUT and
PUNCH OUTPUT to AUXILIARY INPUT and
AUXILIARY OUTPUT. Functions 7 and 8,
GET and SET I/0O BYTE, have been eliminated
and their numbers assigned to AUX. INPUT
STATUS and AUX. OUTPUT STATUS. Many
of the old BDOS functions have been modified,
but remain compatible, or nearly compatible. The
new BDOS functions of CP/M Plus are:

37 RESET DRIVE-—used to reset a particular
drive. MP/M compatible.

44 SET MULTISECTOR COUNT —provides
logical record blocking. MP/M compatible.

45 SET BDOS ERROR MODE—determines
how physical and extended errors are han-
dled. MP/M compatible.

46 GET DISK FREE SPACE-—-determines the
number of free sectors on specified drive.
MP/M compatible.

47 CHAIN TO PROGRAM-—allows chaining
from one program to another. MP/M com-
patible.

48 FLUSH BUFFERS—forces write of any
write-pending records. MP/M compatible.

49 GET/SET SYSTEM CONTROL BLOCK
—-allows access to the CP/M Plus System
Control Block.

The BDOS is now finally smarit enough to figure out when
a disk has been changed and avoid trashing it.

22 Microsystems February 1983




CP/M Plus: An Overview continued . . .

50
59

60
98

99
100
101

102

103
104
105
106

DIRECT BIOS CALLS—allows direct BIOS
calls through the BDOS to the BIOS.
LOAD OVERLAY OR RESIDENT SYS-
TEM EXTENSION—Ioads an overlay mod-
ule or RSX module into memory.

CALL RESIDENT SYSTEM EXTEN-
SION—used to call RSXs.

FREE BLOCKS—returns to free space all
temporarily allocated data blocks of all cur-
rently logged-in drives. Used by CCP after a
warm start.

TRUNCATE FILE—sets the last record of a
file to a specified random record number.
SET DIRECTORY LABEL—creates or up-
dates a directory label. MP/M compatible.
RETURN DIRECTORY LABEL DATA—
returns the label entry of the directory label
for the specified drive. MP/M compatible.
READ FILE DATE STAMPS AND PASS-
WORD MODE—returns date- and time-
stamp information and password mode for
the specified file. MP/M compatible.
WRITE FILE XFCB—-creates/updates an
XFCB for specified file. MP/M compatible.
SET DATE AND TIME—sets the system in-
ternal date and time. MP/M compatible.
GET DATE AND TIME—gets the system
internal date and time. MP/M compatible.
SET DEFAULT PASSWORD—allows a

107
108

109

110

111

112

152

program to specify a file’s password before
that file is accessed, to avoid a password er-
ror. MP/M compatible.

RETURN SERIALL NUMBER—returns
6-byte CP/M Plus serial number

GET/SET PROGRAM RETURN CODE—
allows a program to set or get a return code
before returning.

GET/SET CONSOLE MODE—a 16-bit sys-
tem parameter that determines the action of
certain BDOS console 1/0 functions, such as
Control-C function, scroll/no scroll, etc.
GET/SET OUTPUT DELIMITER—gets or
sets current output delimiter, normally “8$.”
PRINT BLOCK—sends a character string lo-
cated by the specified CCB (Character Con-
trol Block) to the logical console.

LIST BLOCK—sends a character string lo-
cated by the specified CCB to the logical list
device.

PARSE FILENAME—parse an ASCII file-
name and prepare an FCB (File Control
Block).

In addition, many MP/M functions (38, 39, 41,
42, 43), although not supported, will return a
proper (“‘successful”) code.

New BIOS functions. The CP/M Plus BIOS
jump vector was expanded from 17 to 33 jumps.

COMMON MEMORY

Rl el e
ANKED 8D
LRU DIRECTORY
BUFFERS

HASHED DIRECTORY
TABLES
(one per drive)

BANK 0

STACKED RSX MODULES
ALLOCATION/CHECKSUM | |- . . . ..
VECTORS TPA
” . 7
-~ 5
o : -
BANKED BIOS 3K TPA

LRU DATA BUFFERS

Dy, h{mbim

i el bl i o
‘°~. e Bk D L W et

RS R AN )

7.

————— — ——— —— — —

—— ——————— — —— —

PAGE ZERO

BANK 1

HASHED DIRECTORY
TABLES
(one per drive)

Figure 3. A typical banked CP/M Plus system
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CP/M Plus: An Overview continued . . .

Not all of them have to be implemented to bring
up a CP/M Plus system, but all 33 jumps must, of
course, be included in the jump table. Usually, an
unused jump can just point to a RET instruction.
One of the jumps is reserved for OEM implemen-
tors (#30) and can be accessed via BDOS function
50; the last two jumps are reserved for future use.
To operate a basic CP/M Plus system, only jumps
0-4, 8-14, 16, and 26 need be implemented.
BIOS functions 0-16 are basically the same as
their 2.2 counterparts, except functions 6 and 7
(PUNCH, READER) have been replaced with
AUXOUT and AUXIN, the auxiliary I/O rou-
tines. The new CP/M Plus BIOS functions are:

17 CONOST—returns output status of the Con-
sole.

18 AUXIST-—returns input status of Auxiliary
port.

19 AUXOST—returns output status of Auxilia-
ry port.

20 DEVTBL—returns address of the Character
1/O Table.

21 DEVINI—initializes Character /O device.

22 DRVTBL—returns address of Disk Drive
Table.

23 MULTIO—sets number of consecutive sec-
tors to read or write.

24 FLUSH—forces physical buffer flushing for
user-supported deblocking.

25 MOVE—performs a memory-to-memory
block move. Can also perform bank-to-bank
block moves if XMOVE function called.

26 TIME—gets or sets time.

27 SELMEM—selects specified memory bank.

28 SETBNK—specifies bank for DMA opera-
tion.

29 XMOVE—sets banks for following move.

30 USERF—reserved for system implementor.

31 RESERVI1—reserved for future use.

32 RESERV2—reserved for future use.

Most of the new BIOS functions are completely
explained in the CP/M Plus manuals, but a few
small bits have been neglected or are hard to
find.

I/O redirection and the system control block.
The System Control Block (SCB) is a 100-byte
long block of data located in the BDOS. The SCB
contains various system parameters, flags, and
variables that are referenced and modified by the
BDOS, the CCP, and the BIOS. The SCB defini-
tion is contained in a file provided with CP/M
Plus called SCB.ASM. All of the variables in
SCB.ASM are declared PUBLIC so that the
BIOS can reference them. This is certainly one of
the advantages of using a system generation pro-
gram and .REL files. Furthermore, the SCB’s
variables are all marked Read-Only or Read/

Write with regard to whether or not they can be
modified by the BIOS. The SCB.ASM file is con-
tained in Listing 1.

Disk data structures. CP/M Plus is very similar
to 2.2 in that it still uses Disk Parameter Headers
(DPH), Disk Parameter Blocks (DPB), checksum
and allocation vectors. However, in Plus, some new
things have been added. Buffer Control Blocks
(BCB) have been added to locate physical record
buffers for the BDOS, and directory buffers have
been added, too. As Figure 1 shows, the DPB has
been expanded somewhat to accommodate many
of these new structures, or their pointers. The new
DPHes, although somewhat confusing and certain-
ly more complex than their 2.2 ancestors, are re-
sponsible for much of Plus’s increased speed. No-
tice, also, how the BCBs are linked together—the
same BCB structure is used to locate both directo-
ry buffers and data buffers. If you think this takes
up a lot of memory, you’re right!

LRU buffering. In a banked system, CP/M Plus
uses a Least Recently Used (LRU) buffering
scheme to maintain a cache of deblocking buffers
and directory records. When a buffer is needed by
the BDOS, it will always select the least recently
used one. LRU buffering doesn’t directly increase
execution speed or disk I/0O, but can save valuable
time reloading frequently used information.

Hash tables. CP/M Plus uses hash tables to in-
crease its directory searching speed. By hashing,
directory sectors can be located without searching
the actual directory, which reduces the number of
disk accesses required to access a directory entry.
This can save a great deal of time that would nor-
mally be spent sequentially reading the directory
to find a specific entry.

Nonbanked and banked systems requirements.
Although this article is not an installation “how-
to,” some mention should be made of the mini-
mum system requirements for implementing CP/
M Plus. Basically, a nonbanked system requires
8.5K plus the BIOS (which, of course, depends of
whatever system is being used), and a minimum of
32K RAM. A banked system requires at least two
banks, with at least 11K plus the BIOS in bank 0,
and at least 1.5K in common memory. A mini-
mum banked system would require at least 96K
total in both banks.

Updating from 2.2. Updating a typical CP/M
2.2 system to CP/M Plus should be fairly easy if
you have the source for the CP/M 2.2 BIOS. A
procedure is given in the CP/M Plus System
Guide that explains what needs to be done.
Chances are that you’ll have to modify your BIOS
quite a bit, including modifying it to assemble un-
der a relocating assembler like RMAC, adding all
of the (16) new BIOS functions, and expanding
the Disk Parameter Header and Disk Parameter

CP/M Plus is much advanced over CP/M 2.2 and will certainly
prove to be a worthy operating system in the future,
but it will take some time before all of its features can be
fully used in popular applications software.
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CP/M Plus: An Overview continued . . .

Block data structures. Most of the existing BIOS will probably be its banked memory, 1/O redirec-
functions (0-16) will have to be changed a bit, tion, and extended BDOS functions.
some a great deal. You’ll also have to make a
smaller version of your BIOS to link into the CP/
M PlUS !03.(161’ prograr_n, bl.lt that 15 sxmple_onqc title "System Control Block Definition for CP/M3 BIOS'
you have the BIOS written. Naturally, nothing is e ; i i
% 3 ublic ' ¢ ' . ’
ever as easy as it sounds, so count on spending st el il R i
H blic @crdsk, €vinfo, @ 1, efx, @ d, @ d

many long hours debugging your CP/M Plus be- PUBLIc Gdate, Ghours Gming €sec, Ferimp, ORXEPA
fore it is working completely. If it’s of any help, it
is much easier to implement CP/M Plus than scb$base equ OFEOCH ; Base of the SCB
MP/M @CIVEC equ scb$base+22h ; Console Input Redirection

;i Vector (word, r/w)
conclusion BCOVEC equ scb$base+24h ; Console Output Redirection

; Vector (word, r/w)

. . . . . e b 6 I ili i i
This article was written while evaluating a Beta- M A
test version (1.2), so some of the items covered HEOVES el | SeRSRMMEcIBN 1 ULy Gl medlrestios
here may be different in the first release of ELOVEC equ scb$base+2Ah ; List Output Redirection

5 = ; Vecter (word, r/w)
CP/M Plus. The manuals were also prchmmary, @BNKBF equ scb$base+35h ; Address of 128 Byte Buffer
lacking both tables of contents and indexes, but seip Wl suBsheEeEtR. || neiprl Bie lrerdaids)
= 1ok d, r/o)
were already complete enough to make the pro P —, sEEEE L et ot Syl
gram completely understandable. EVINFO equ B AESRAIRN, | i1 BDOE Var ! ILT6 ST

CP/M Plus is much advanced over CP[M 2.2, @RESEL equ scbSbasetdlt | FOB Flag 'E)py:e, t/0)
perhaps at the limit of 8-bit processor ability, and SEE | PR WESERNCISN, (o SORe SR Rer ke
will certainly prove to be a worthy operating sys- @USRCD  equ scb$base+d4h i Current User Code (byte, r/o)

s . » . BERMDE egqu scbSbase+4Bh : BDOS Error Mode (byte, r/o)
tem in the future, but it will take some time before @BFLGS equ  scbbaset57h  ; BDOS Message Size Flag (byte,r/o)
all Of ltS features can be fu“y uSCd in prular ap_ EDATE equ scb$base+58h : I?:;idfnr?.:)ys Since 1 Jan 78
plications software. Most CP/M 2.2 applications SN o aciibeserchlic i dautdp BOP Iyt rin
software should run under CP/M Plus. Much sys- ESEC  equ scbsbasersch ; Second in BCD myne; r/w)
tems software (like most of the popular debugging PeRE Tl e scass 5 e e i
and disk utilities) may not. The biggest immediate B e e R E S e ey
advantage of CP/M Plus is probably its increased end
disk speed. In the long run, its biggest advantage o

“THE GAME BOARD”

52} para _(jmlyﬂicf

S100 SINGLE BOARD GRAPHICS COMPUTER
introductory price $295*

“The Game Board” by paraGraphics offers high quality, high density monochromatic graphics at an atfordable price.
Combined with your S100 computer and a video monitor (composite or direct drive), “The Game Board” offers an
economical solution to the high cost of computer graphics.

Features:

= State of the art 64k RAM technology

= User selectable resolution
512 x 576 512 x 288

= High level graphics commands

= Allows fast manipulation of user
generated sprites

= Terminal emulation mode executes a
subset of the H19/Z19 command set

*“The Game Board” is offered as a partial kit including
blank p.c. board, 8k graphics operating system PROM,
address decoder ROM, crystal clock generator, full docu-
mentation, and sample programs.

For more information
and ordering contact:

para _(jmlyﬁics

= User selectable terminal density r : Sy
85x24  85x 42 P.O. Box 67 (MastweCord)
= Synchronous processor provides fast South Easton, Mass. 02375 e

flicker free display (617) 620-4513
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implementing the Advanced
Features of CP/M Plus

by Bruce R. Ratoff

or the past few months I have had the

opportunity to tinker with Digital Re-

search’s latest brainchild: CP/M Plus.

This most recent step in the evolution of

CP/M is expected to be released some-
time this month. CP/M Plus offers many new fea-
tures such as date and time stamping of files, file
passwords, and a clever new command line editor.
Perhaps even more striking than the visible system
enhancements are the internal enhancements that
have been made to improve file access speed and
increase the memory space available to a running
program. The price one must pay for many of
these features is a more complex BIOS module.
The changes and additions required are nontrivial,
but are certainly a manageable task. For this extra
effort, one is rewarded with a truly high-perfor-
mance system. The purpose of this article will be
to explain some of the BIOS functions that may be
implemented to take advantage of the new fea-
tures of CP/M Plus.

It is a certainty about computer software that
when one adds features to a program, its memory
requirements increase. CP/M Plus is no exception,
particularly since many of the internal enhance-
ments are accomplished through the use of extra
tables and buffers to avoid unnecessary disk ac-
cesses. However, before you start moaning about
how you've hardly got enough room in your ver-
sion 2.2 CP/M system, let me tell you that it is
possible to have a full-blown CP/M Plus system
with a larger Transient Program Area (the place
in memory where your programs run) than any
prior version of CP/M! How is this apparent con-
tradiction possible? Through a little trick called
memory management.

What is memory management?

Memory management is a technique that has been
employed on larger computers for years. Its power
is based on the fact that the real limitation on the
amount of memory most CPUs can handle is the
number of unique memory addresses the processor
can generate. Our 8080, 8085, and Z80 processors
all have a 16-bit address bus, which allows for
65,536 possible unique memory addresses. This re-
sults in the well-known 64K maximum memory
capacity.

But suppose you knew for sure that certain pro-
grams or parts of programs do not reference each
other, and therefore do not need to be in memory
at the same time. It then becomes possible to take
several blocks of memory, locate them at the same
range of addresses within the 64K address space,
and use a few simple output instructions to turn

Bruce R. Ratoff, 26 Broad St., Cranford, NJ
07016; (201) 272-1973

each block of memory on or off as its contents are
needed. This of course requires a small amount of
additional hardware to perform the switching, but
the additional hardware is already present on most
popular S-100 memory boards. You may also see
it referred to as “bank switching” or “extended
addressing.”

There are several limitations on the use of mem-
ory management in a system. For one thing, it
usually is not possible to switch the entire 64K
space in and out. The reason is simple: You can’t
switch out the part of memory where the bank
switching routines themselves reside. If you did,
the result would be something like trying to pull a
rug out from under yourself, and your program
would stand just about the same chance of remain-
ing on its feet! You can’t allow the memory man-
agement routine to disappear while it is being ex-
ecuted. For the sake of convenience, you would
probably also like to take some of your input/out-
put routines and other code that needs to access or
be accessed by the switchable parts, and place it
where it won’t disappear when you perform your
bank switching.

In CP/M Plus you define a boundary address
called the “common base,” and all nonswitchable
code and data reside at addresses above this point.
Note that the value of the common base depends
on how the memory management hardware on
your machine works. More specifically, it depends
on what area of memory can be switched by your
hardware. On my test system, I can switch memo-
ry at any 16K boundary, so I have chosen to set the
common base at C0O00 hex, with four separate
“banks” of memory that can be switched in the
48K region between 0000 and BFFF hex.

Banked memory and CP/M Plus

A full implementation of CP/M Plus requires at
least three banks of memory. The first bank (Bank
0) is used to hold the banked portion of the BIOS
and BDOS software, the disk allocation vectors,
checksum vectors, directory buffers, and hash ta-
bles. Bank 1 is used as the Transient Program
Area (TPA), where the Console Command Pro-
cessor (CCP) and all your applications programs
execute.

Note from Figure 1 that the leftover nonbanked
memory between the common base and the start of
the Resident BDOS is also part of the TPA. Since
the resident BDOS is only 1.5K long, and only a
small part of your BIOS needs to be resident, the
TPA can be quite large. On my system, the Resi-
dent BIOS is 1.5K bytes long, leaving a TPA of
61K! The remaining banks are used primarily as
disk data buffers. A 3K region in one of these
banks should be set aside to hold a spare copy of
the CCP, which will be copied into Bank 1 by the
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warm boot routine of your BIOS. By doing this, a
warm boot will no longer perform any disk access.
You therefore can change disks in drive A at any
time, and no longer have to worry about which of
your disks contain a valid system in the system
tracks. Up to a total of 16 banks are supported,
allowing you to have lots of data buffers! The use-
fulness of these will be clear as you read on.

As was mentioned above, the first bank of mem-
ory holds part of the BDOS and BIOS program
modules. The BDOS is supplied by Digital Re-
search in “System Program Relocatable” (SPR)
form. Three files are provided: BDOS3.SPR is the
full BDOS for use in a nonbanked system, while
BNKBDOS3.SPR and RESBDOS3.SPR are the
banked and nonbanked portions of the BDOS re-
spectively. These modules are read by GENCPM,
the CP/M Plus system generation utility, and be-
come part of the generated system.

Banking the BIOS

Making your BIOS bankable is a matter of going
through the code and identifying the sections that
need access to all banks. Any part of the BIOS
that accesses more than one bank should probably
remain resident (nonbanked). This usually in-
cludes your bank selection routine and the portion
of your disk read and write routines that actually
perform the data transfer. You also probably
should keep your console and printer routines resi-
dent, since they can be called from either the TPA
(Bank 1) or the BDOS (Bank 0). These sections
are marked as resident by preceding them with a

_ RESIDENT BIOS

CSEG command in the assembler source code.
The various other disk-related routines such as Se-
lect Disk, Set Track, Set Sector, etc., and the set-
up and error recovery portions of your disk rou-
tines can all be placed in banked memory. This is
indicated by preceding them with a DSEG com-
mand in the assembler source code. When the
modified BIOS is assembled with RMAC (a
relocating version of the MAC assembler) and
linked with the LINK utility, the resulting
BNKBIOS3.SPR file contains the banked and un-
banked portions of your code, sorted out into two
separate sections. GENCPM will recognize the
two sections and divide up the BIOS accordingly.

In addition to specifying which sections of the
BIOS must be banked, a few minor changes must
be made to your code. The BDOS will always
make its disk 1/O BIOS calls with Bank 0
switched in. This is convenient, since you will be
called with both halves of the BIOS already pres-
ent. In the resident part of the disk read and write
routines, you must add a call to your memory
management routine to turn on the correct bank
for the data transfer. After reading or writing the
specified sector, you must turn Bank O back on
before returning to the BDOS. The bank number
to use for the disk read or write is obtained from a
new BIOS routine called Set Bank, which simply
passes you a bank number from O to 15. This num-
ber should be stored away along with the track and
sector numbers and the DMA address, to be used
when the actual disk read or write takes place.
You will need to implement Select Memory, which

COMMON

NON-
BANKED
MEMORY

BIOS TABLES

DIRECTORY
BUFFERS,
HASH TABLES,

BANKED
MEMORY

ALLOCATION
TABLES

- ccp
{when e:e:uﬂng)

Figure 1. A typical four-bank CP/M Plus system model
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Implementing CP/M Plus continued . . .

is called with a bank number and must perform
the hardware-dependent task of switching in the
correct bank of memory. Finally, you will need to
implement MOVE and XMOVE, which are rou-
tines to copy a block of memory within the current
bank (MOVE) or between two banks (XMOVE).
Z380 users have an edge here, since the Z80 block
move instruction is a natural for these routines.

Benefits of the banked system

The first and most noticeable benefit of running a
banked CP/M Plus system is that more memory is
available for your programs. The bulk of the oper-
ating system now lives in a separate bank of mem-
ory, leaving you a larger TPA than you could ever
have had under CP/M 2.2. The banked BDOS
also contains some new features that make the sys-
tem more convenient to use. There is now a CRT-
oriented line editor built into the Read Console
Buffer command, which is normally used when en-
tering commands to the CCP, PIP, and other util-
ities. This editor lets you recall your last line of
console input, and move the cursor around making
insertions and deletions. By hitting the return key,
you send the modified command line back to the
system to be processed again. This saves a lot of
typing when you have several similar commands to
be entered, or when you discover a typing error at
the beginning of a long line just before you hit the
return key. You also get longer, more explicit error
messages from the system, which show-you the
BDOS function number and the name of the file
on which the error occurred. Another major fea-
ture of the banked BDOS is the ability to assign
passwords to your files. This provides a way to pro-
tect the privacy of your work when you must share
a system with others. You can set each disk to pro-
tect your files from deletion, writing, or both read-
ing and writing by someone who doesn’t have the
correct password.

Tables and buffers

In addition to the added visible features described
above, banked memory allows you take advantage
of a number of internal improvements in the
BDOS. Each of these improvements contributes to
the very noticeable increase in speed of most disk
operations. While all but one of these improve-
ments are also available in the nonbanked system,
the banked system allows you to make full use of
them without eating up valuable TPA space. As an
added convenience, you may elect to have
GENCPM determine the size and location of all
of these tables.

Two of the tables that can be banked should be

familiar to anyone who has worked ona CP/M 2.2
BIOS. The checksum vector is a table that con-

tains a 1-byte checksum for each sector of each
disk’s directory. During directory operations,
CP/M uses these checksums to recognize that a
different diskette has been put into the drive. The
only change in CP/M Plus is that the checksum
vectors may now be placed in Bank 0, recovering
valuable TPA bytes.

The other familiar table is the allocation vector.
This table is used to keep track of which blocks
(groups) of disk space are used and which are free.
In CP/M 2.2, and optionally in nonbanked CP/M
Plus, one bit is used to keep track of each disk
block. The bit is updated whenever a new block is
written, and the entire table is rebuilt whenever a
warm start or drive log-in occurs.

In banked CP/M Plus, two bits are used for
each block. One bit indicates that the block has
been used for a file which has not yet been closed,
while the second bit says that the file associated
with this block has been closed, making the alloca-
tion permanent. This double-bit scheme makes it
possible to free up blocks that were allocated dur-
ing the current program run if the drive is reset or
the program exits without closing its files. The di-
rectory scan required in a 2.2 system to rebuild the
allocation vector during each warm start is there-
fore no longer required. This shaves a substantial
amount of time off the warm-start operation. In
fact, with the CCP pulled in from an alternate
bank rather than from the disk, warm starts are
now virtually instantaneous.

Directory hashing is a completely new feature
in CP/M Plus. You may elect in the GENCPM
dialogue to enable hashing on some or all of your
drives. This causes an extra table of four bytes for
each directory entry to be allocated by GENCPM
and built when a drive is logged in. This table is
used by the BDOS to directly calculate the loca-
tion of a file in the directory, without having to
sequentially search the disk for it as was done in
earlier versions of the BDOS. The speed improve-
ment is dramatic, with most opens, closes, re-
names, and deletions now requiring that only a sin-
gle sector be read or written.

The final improvement internal to the BDOS is
the use of a sophisticated cache-buffering scheme
for disk access. During GENCPM you may allo-
cate a pool of buffers for each drive in your system.
Separate pools are maintained for directory and
data sectors. Each pool may be allocated to a sin-
gle drive or shared among several drives at your
option. Each pool may contain as many as 255
buffers, meaning that the total number of buffers
will probably be limited only by the amount of
available memory. Directory buffers go in Bank 0
(as shown in Figure 1) for easy access by the
BDOS directory-handling functions. Data buffers
may be placed in banks 2 through 15.

Cache buffers are used to avoid making unnec-
essary repeated reads to the same disk sectors. Af-
ter a sector has been read or written once, it re-
mains in memory. Another read of the same sector
will fetch the in-memory copy rather than going
back to the disk. When the system runs out of buf-
fers, it releases the least recently used one. A
BDOS call has been provided to release all buffers,
so that programs such as PIP with the verify op-
tion can be sure they are actually performing a
real disk access.

The effect of all this buffering on compilers,
word processors, database packages and other pro-
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CP/M Plus continued . . .

grams that repeatedly access the same data is
quite interesting. Once one pass has been made
through the file, the disk is no longer accessed un-
less a record is updated. Programs that use over-
lays run faster, since the overlay is often still in
memory from its last use. Overall, cache buffering
gives the impression that your programs are run-
ning in a much larger memory space. The degree
of improvement, of course, depends on the amount
of repetitious disk access the program does.

Conclusions

As you can see, there are a number of significant
benefits to CP/M Plus, particularly when memory
management can be implemented. One is quickly
“spoiled” by the command line editor and the oth-
er new conveniences, as well as the impressive
speed improvement. The disk speed enhancements
are especially notable on a high-density floppy or
hard disk system, where large directories have al-
ways suffered from sluggish access in prior ver-
sions of CP/M. Also, by banking the allocation
vector and checksum vector, one no longer pays a
TPA space penalty for large directories and small
block sizes. This makes it possible to use the large
disk drives much more efficiently. These improve-
ments should be greeted enthusiastically by all.
Next month, in Part 2 of this series, I will ex-
amine some additional BIOS changes that can
substantially improve the speed and usefulness of
the CP/M Plus system. o
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Triple-Density Floppy Disks
for CP/M

Optimizing sector size increases capacity

by Bob Weidemann

may be stretching a track to make a point,

but if you’re still working in single density or

have less than 500K on your one-sided dou-

ble-density disks, then this article may help

you stretch your computer budget. Six
hundred sixty kilobytes of formatted storage
(available to the CP/M user) on a single-sided dis-
kette; 1.3 megabytes on a double-sided diskette;
2.6 megabytes on 2 drives; or 5 megabytes using
four Tandon drives in the same size package most
of us are using right now: That’s what I mean by
“triple” density.

Single-density 8-inch diskettes provide 241K of
formatted space to a standard CP/M user. (There
are actually many more bytes on the diskette, but
they are used for “hardware” or system pur-
poses—see later discussion.) So, when a claim re-
garding the number of bytes of storage is made, be
sure the claim refers to end-user available bytes.

Double-density 8-inch diskettes provide 450 to
482K of storage. Soadiskette that has 650-660K, by
observation, could be called triple density.

Singles and doubles

For the purist, the terms double density and triple
density are a misnomer, but for the operator the
proof is in the number of bytes he can fill. The
purist may want to dig out my article in the Jan/
Feb 1981 Microsystems. There, I discussed how
single-density diskettes store a data bit and a clock
bit for every user-entered bit of data, whereas dou-
ble-density encoding eliminates the clock bit and
puts data in the space thereby released. Phase-
locked loop data separators help keep data in sync
when reading back, but obviously timing is more
critical in double-density format, and obviously a
good hardware data separator is the key. This
means the density of the magnetic flux changes for
a single-density encoded diskette is approximately
the same as for a double-density diskette.

The basic reason you pay more for double-den-
sity diskettes is that the supplier must format them
separately from the more common single-density
diskettes; and since there are more types of dou-
ble-density formats to stock, the price is passed on
to the user. So, don’t feel you have to buy high
octane diskettes when regular will do. You can
save money if you buy singlc-density diskettes and
format them yourself. I particularly save because I
punch a new hole in the single-sided disk to con-
vert it to double-sided; the old hole must be cov-
ered, of course. I use Memorex diskettes with total
satisfaction.

Bob Weidemann, 5 Bondsburry Lane, Melville,
NY 11747

The big triple play

Now, for the “purist” again. “Triple density” still
uses the same old diskette. But this time the sector
sizes are changed. “Normal” CP/M operation re-
quires the user to store data in logical blocks of
128 bytes. These blocks are stored on tracks on the
diskette. When you write a program into your
computer, your information is buffered in your
main memory. When you direct your editor to save
your program to your diskette, your program is
moved one byte at a time to an “output-to-disk”
buffer. When this buffer contains 128 bytes, it is
loaded to a sector on your disk. This buffer must
be the same size as a disk sector so that no time
will be lost in looking for bytes. Similarly, there is
an “‘input-from-disk” buffer that gets filled when
you read from your diskette.

When CP/M was first introduced, memory
costs were about $300 for 8K. Most of us had only
16 to 32K of on-board memory. With a 16K com-
puter, 2 buffers of 128 bytes each (1 for reading, 1
for writing) used up a barely noticeable portion of
total available memory (which was about 10K af-
ter subtracting CP/M’s system requirement). This
was relatively painless to main memory. However,
by saving memory, we had to suffer with the small
sector sizes on our diskettes.

The use of such small buffers meant that each
track on our diskettes had to be divided into many
small parts (26 altogether). Between each of these
parts there are many bytes of “formatting™ infor-
mation. This information tells your controller the
track number and the sector number of each part
and provides for error detection (cyclical redun-
dancy checks). Altogether, there are 56 bytes of
formatting information for every 128 bytes of
user-available storage. In addition, every track
contains a “leader” (think of a tape leader) of 73
bytes and a “trailer” of approximately 247
“wasted” bytes. One track in single density holds
26 * 128 bytes or 3328 user-available bytes plus
1759 bytes inaccessible to the user. Do you see the
logical conclusion?

Today memory is eight times cheaper, and most
of us are running 56 to 64K. So, if you were willing
to sacrifice 10K for the two buffers, you could
format your disks with just one sector of 5000
bytes per single-density track. But even today,
10K is too big a sacrifice (note: with bank-select
memory, 10K might become reasonable), so let’s
compromise. Instead of 128-byte sectors, let’s use
512-byte sectors (or even 1024). This will require
reasonably sized buffers and still reduce most of
the overhead between sectors.

Now, all of this discussion was based on single
density for illustrative purposes. Of course, we can

30

Microsystems February 1983




use larger single-density sectors. But it makes
much more sense to use our larger sectors in the
“double-density” format, and it makes much more
sense to leave single density simple and compati-
ble. Using 512-byte sectors in double density gives
the end user 608K per disk, and using 1024-byte
sectors can give 668K per disk (almost three times
the single-density amount).

How do you get triple density?

Triple density requires the user to have a more so-
phisticated BIOS (Basic Input/Output System)
for his CP/M. This new BIOS can be thought of
like a funnel.

CP/M’s BDOS (Basic Disk Operating System)
still expects blocks of reads and writes to the disk
to be 128 bytes long. If your diskette sectors are
512 bytes long, then you must hold them in a buf-
fer and give them to BDOS in 128-byte chunks. As
you feed the chunks to BDOS, you mark off the
buffer area until BDOS has taken all four chunks.
When BDOS requests another chunk, you read in
512 bytes to your buffer, but give BDOS only 128.
Thus you actually read the disk once for every four
BDOS requests. All this can be implemented using
the blocking and deblocking schemes supplied by
Digital Research with CP/M 2.x.

Fortunately, most manufacturers of disk con-
trollers are supplying the implemented blocking
and deblocking features in their BIOS, and so the
end user can simply turn on and run.

Something for nothing?

As with everything in life, there are advantages
and disadvantages to changing to a new system.
Fortunately, the advantages of a triple-density sys-
tem far outweigh any of the disadvantages. Let’s
look at them:

Advantages

1. Compatibility. IBM never defined a double-
density diskette standard using 128-byte sectors.
So, every disk controller manufacturer went his
own way and, as a result, double-density diskettes
are all but incompatible from manufacturer to
manufacturer and often from user to user. But
IBM did define 512-byte sectors. And, already,
many controllers that use triple density record
compatibly with others. (But please, let’s not for-
get that @/l single-density diskettes are compatible
and universal, and so compatibility in triple densi-
ty is a convenience, not a necessity.)

2. Speed. In the typical microcomputer, process-
ing time is usually reasonably fast (with the possi-
ble exception of number-crunching applications).
However, I/O time usually causes annoying peri-
ods of operator idleness. My own experience is that
when I am compiling even a medium-sized Pascal
program, I can usually make a long trip to the re-
frigerator, guzzle down some unneeded calories,
and still get back in time to wait while the comput-
er finishes polishing my drive heads on my latest
program. Fortunately, I may not be gaining as
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Triple-Density Floppy Disks continued .

much weight or wearing down as many disks now
that I have implemented triple density on my sys-
tem. A benchmark test program compiled in 35
seconds using 128-byte sectors; but the time was
reduced to 22 seconds when using 512-byte sec-
tors. These times represent a random program se-
lection and not all programs will speed up this
much; but then again, some programs may speed
up even more.

The speed-up occurs because reading a small or
a large sector takes virtually the same amount of
time. Most of the lost time in reading from a disk
is spent moving the head, letting it settle, and ro-
tating the disk to the desired sector. Once all that
is done, actual reading is relatively fast.

3. Increased storage. Very little discussion is
needed here. Who doesn’t want to get more avail-
able storage? Typically, most applications require
certain programs to be on the system disk. Once
they’re on the disk, that overhead is taken care of.
So increasing disk space by a factor of one-third
may actually double a user’s available data area.

The disadvantages

1. Price. I am including price, almost with
tongue-in-cheek, because although most users will
be able to implement triple density at no cost,
some people will have to pay to get triple density.
If your disk controller manufacturer supplies it
with your controller, as do California Computer
Systems, Morrow Designs, and CompuPro, you
get it virtually free. Once you have the system you
can format all the disks you want using the same
single-density diskettes and drives you’ve been us-
ing. If you didn’t get it free, contact your control-
ler’s manufacturer and ask if it’s available. I had
to write my own triple-density system for S&D’s
Versafloppy 1I, since S&D does not support
CP/M. I am making it available at a very reason-
able price to readers of Microsystems. Send an
SASE to me for information.

2. Loss of memory. As already discussed, bigger
sectors require bigger buffers. Allowing for input
and output sector buffers of 512 bytes will cost the

You pay more for double-density disks because
the supplier must format them separately . . .
many formats must be stocked, and the cost is
passed on to the user.

33



Triple-Density Floppy Disks continued .

user 1K of memory. This usually means that he
creates a CP/M system 1K smaller than he would
normally be able to make. If this 1K means the
difference between some programs working or not
working, the user should simply keep a copy of his
original double-density system for those once-in-
a-blue-moon operations. Otherwise, I strongly sug-
gest you jump into triple density all the way.

3. Conversing with others. Most disk controllers
with triple density also support single density. So
there is no problem exchanging disks with others.
However, one annoying problem came up on a sys-
tem I recently used. On this system the user could
have only double or triple density on the “A”
drive. This is because the CP/M operating system,
which is located on the first two tracks of a disk,
had to have at least one double-density track to
contain the oversized BIOS (which is true for most
controllers). Furthermore, on this particular sys-
tem the directory map was kept in memory so that
reads and writes would not require seeks to track 2
to find locations of programs on the diskette. In
order to update the map, the user types ‘““control
C”. But this of course reboots the CP/M system.
So, it was impossible to read or write with single-
density media on the A drive.

With a two-disk system, to copy a single-density
disk, the operator must first copy it to triple densi-
ty and then back to another single-density disk.
Very annoying!

Fortunately, the solution to this problem is real-
ly simple. And it’s a solution that can help others
in similar circumstances. For instance, let’s say
you have just edited a program and your editor
tells you your current disk is full; you then try to
write the program to your second drive; if that also
is full, you will lose all of the work you've done.
But suppose you had already fooled the CP/M
BDOS and told it you had four drives. Now, you
can tell it to write the program to the “C” or “D”
drive. Of course, you only have two drives but each
of the two drives can be called “A” or “C”, and
“B” or “D”. This scheme can be implemented on
any system to enable the user to have ultimate
flexibility in disk transfers.

Now you can place a single-density disk in the
“A” drive and type “C:”. CP/M will think it is
operating to a third drive so no “control C” is

needed, but your hardware will turn on the “A”
drive. Once again, copying from single to single is
possible without any hassle. Once you've imple-
mented this feature you’ll wonder why you didn’t
think of it yourself!

Implement the feature by changing an equate in
your BIOS so that the BIOS allows up to four
drives (0,1,2,3) instead of two (0,1). Also in the
disk select routine (find it by looking at the BIOS
jump table), “AND” the user-selected drive with
OFDH to eliminate the next-to-lowest order bit.
Thus a selection of drive “D” that is recorded in
CP/M as 0000 0011b will be changed to 0000-
0001, which will cause the hardware to select the
“B™ drive. Likewise, a selection of 0000 00010b
will be changed to 0000 0000, which causes a soft-
ware select of drive “C” and a hardware select of
drive “A”.

Putting it all into perspective

Obviously, the future will bring even more ad-
vances in the floppy disk area. 1.3 megabytes on
one drive will soon be at least doubled as drive
manufacturers and diskette makers improve their
products so that the user can double the number of
tracks on a diskette, from 77 to 154 or more. So
once again, many will ask if they should invest in
something new at this time. Only your own person-
al application can decide, but, fortunately, for
those who already have a double-density control-
ler, the decision is easy.

Naturally, the same techniques discussed in this
article can be applied to hard disks. Recently, I
had the opportunity to try.out a famous West
Coast manufacturer’s hard disk system. This sys-
tem uses a Shugart 14-inch drive that contains 28
megabytes of unformatted storage. It also uses
128-byte sectors.

User-available area is slightly over 20 mega-
bytes. Speed is faster than my 512-byte sectored
floppies, but not by that much. Imagine what that
system would be like with large sectors.

Well, until I see a hard disk whizzing away at a
substantially higher speed than I can get with my
two Qume double-sided floppies, at a price in line
with what I've spent already, I'm not about to tap
my own reservoir again. Triple density, [ think
you've saved my marriage. o

Figure 3
Here is how you can alter your BIOS to allow for four logical drives when you only have two physical drives in

your system.
seldsk: ; Select disk
; Entry: C = desired drive

- ac JR#%%** add line to convert ctoa,d to b

and a,0fdh
Id ca

Id hl,0000h
cp a,maxdrives ;if bad (diskno) then exit
ret nc ; save requested disk

ld (reqdrv),a ; A := currently selected drive

Id a,(curdrv)

jR*ExEX add line so reg ¢ is altered also

J¥*Ex%* maxdrives should be equated to 4 earlier
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You Just Found It!

E-Z Tax. The simplest tax preparation
software ever developed was designed
for your Apple Il personal computer.

Now you can prepare your own tax
return without any knowledge of taxes
or computer programming. From the
moment you insert the E-Z Tax floppy
disk, you'll be in full control. Every ques-
tion is self-prompting and nothing is
overlooked.

If you make a mistake, the program
lets you know about it immediately. If
you need tax help, just press a button
and you'll get the answer. /ts simply
the most amazing tax preparation soft-
ware ever.

fomemeasssses COUPON sssesmeammms
Please send me the foliowing # of kits requested:

APPLE 1 1BM PC
. ATAR| 400 & 800Q CP/M
TOTAL REQUESTED
x $69.95 each
Totai

—~—m— Plus Postage & Handling ($4/kit)
Plus C.O.D. Charges ($3/kit)

TOTAL ORDER
{Enclose payment for this amount.)

ACT NOW!
Send: O Check [] MoneyOrder O COD.
Charge my credit card: 7 Visa (0 Mastercard

Card # Exp.Date
Signature
Name
Address

City. State Zip
Mail this coupon to: TAX HELP, INC.

Prints on Federal Forms

When you're finished, E-Z Tax will
print out your tax return on official fed-
eral forms. If you don’t have a printer,
justfillinthe forms fromthe dataonthe
screen.

If you need help, you can call E-Z
Tax’s toll free customer service phone
number.

o~

e AYOug L gy s
R

nstructions L)

i L P=ues

e —
! Tax Qrganizer

Your E-Z Tax Kit Includes. . .

® E-Z Tax Software Program (2 Disks)

® E-Z Tax Guide Book
® Qver 35 Official Federal Tax Forms
for 1982 Tax Returns
Tax QOrganizer Envelopes
Instruction Guide
Warranty Card

CIRCLE 152 ON READER SERVICE CARD

E-Z Tax preparesthefollowing IRS forms 1

and schedules:

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

ACT NOW!

You just found the tax preparation program
you've been looking for. Now here's how you
can get your hands onit. ..
® Fillin the coupon, or
@ Call toll-free to order over the phone.

Just give the operator your credit card
number or request a C.0.D. shipment.

only $699s

TAX DEDUCTIBLE

Ty

HELP

L TR
INCORPORATED

BOX 7676

SAN JOSE, CA 95150

(408) 998-1040

WATS LINE: (800) 331-1040 - USA
(800) 344-1040 - CA



A CP/M CHAIN Routine

A simple assembly language subroutine useful for
menu-type applications

by Robert S. Minnis

ne of the real advantages of Basic is

the ability to chain from one program

to the next. This feature allows one

program to cause another to be loaded

into memory and to begin execution.
Three principal benefits derive from this capabili-
ty. First, programs larger than available memory
may be developed. Second, programs may be bro-
ken into smaller, more manageable segments, per-
haps each encompassing a logical function. Third,
menu-driven applications may be developed more
easily.

Few other languages implemented on micro
computers provide this capability. Those which do
usually provide it in the form of an overlay facility
that requires a complex and usually expensive
linking loader and overlay supervisor.

The routine provided here is a rather simple
subroutine that can be called from a program writ-
ten in assembly language or most high-level lan-
guages. In particular, the parameter-passing con-
ventions conform to that of Microsoft Fortran.
These parameters are the name of the program to
be executed (NAME) and a string that contains
whatever would normally be entered on the com-
mand line following the program name
(PARM).

Parameter NAME is a string containing a pro-
gram name in the standard CP/M convention, in-
cluding the optional disk specification and file
type. Normally the type is .COM, but the file must
be of this type, regardless of the name. For exam-
ple, BNXTPGM.COM. Any leading blanks are
ignored. NAME must be terminated with a blank,
backslash (?), or a binary zero. If the disk specifi-
cation is omitted, the program is loaded from the
currently selected drive.

Parameter PARM is the command line param-
eter to be passed to the chained program. This
string must be terminated with a backslash. If
there is no leading blank on PARM, which would
always occur on a command line entry, one is in-
serted unless PARM is null (consists of a back-
slash only).

The following is a sample FORTRAN call:

CALL CHAIN ('A:ED.COM\’,
'B:NEWFIL.DAT\")

Program execution

When CHAIN is called, the routine first attempts
to open the file for the program to be executed. If
the open fails (or the file name is invalid), the rou-
tine returns to the calling program. This is the only
circumstance in which a return may occur. Next,
the PARM string is moved to the default buffer
and the length is placed in the first byte of the

Robert S. Minnis, 1213 Hopkins Dr., Denton, TX
76201

buffer. Lower-case characters are converted to up-
per case. The default FCB is also set up, including
the second file name in the disk map part of the
FCB, if appropriate. Since the CP/M documenta-
tion is unclear as to the results, if the command
line does not contain one or two valid file names
(for example, when using PIP), there is no assur-
ance of compatibility in this case.

Finally, the routine that actually performs the
load is relocated to the top page (256 bytes) of
memory just below the BDOS. This page of mem-
ory may have been used by the current program
(unless of course CHAIN itself happens to be
there) but must not be required by the program
being loaded. However, once loaded, the program
may use this page. If the load routine is about to be
overlaid, the routine performs a warm start. (A
possible modification would be to display a mes-
sage at this point first.)

Just before jumping to 100H to execute the
loaded program, the warm start address is pushed
on the stack so that if the chained program saves
the stack and attempts a return, a warm start will
occur.

Routine internals

CHAIN is written in Z80 assembly language to
take advantage of the relative jump instructions.
The only really tricky part of CHAIN is writing
the load routine so that it can be easily relocated.
Those more familiar with that task might produce
a neater method than the one used in this routine,
but it does work.

CHAIN is written using two MACROs that
may be replaced with inline code if necessary.

Routine FILFCB, which formats an FCB, is an
adaptation of a routine by S. J. Singer from the
CP/M user’s group library.

Following the Microsoft conventions, the ad-
dress of NAME must be located in the HL regis-
ters, and the address of PARM must be in the DE
registers.

Notes on usage

It is important to close any output files before call-
ing CHAIN, or the files will not be complete. It
should also be noted that there is no way to pass
data to the chained program in memory (COM-
MON in Basic). This feature could probably be
incorporated for assembly programs, but this
would not be compatible with high-level languages
such as Fortran.

There are several possible useful applications that
could be developed with the help of CHAIN. One
use might be the implementation of a fully menu-
driven CP/M system. The main program, say
MENU, could read the directory and display the
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0O TWO INDEPENDENTLY
ADDRESSABLE 128 KB REGIONS.

O PARITY ERROR DETECTION—
Programmable read options:
Latched vectored, pulsed vector-
ed, bus error signal generated.

O TRANSPARENT REFRESH, con-
tinuous operation w/o wait
states or arbitration delays.

O DATA INTEGRITY with added
byte parity check-bit.

O CERTIFIED RELIABLE: 168-hour
burn-in dynamic memory test.

0O 64K DYNAMIC MEMORY CHIPS
with large cell geometry
delivers low soft error rate.

O FIELD PROVEN— used in all Dual
System 83 series 68000-based
computer systems with UNIX*,

DMEM-256KP ........ $1295

*UNIX is a trademark of Bell Laboratories.

~UA L.

DUAL SYSTEMS CORPORATION

2530 San Pablo Avenue - Berkeley
CA94702 - (415)549-3854 » 172029 SPX

ERRRRRRRRE

UNIX/S-100via o
DUAL SYSTEM 83.

A new bridge just opened. .. linking the abundance of low-cost CP/M soft-
ware with the power and mass memory of the DUAL SYSTEM 83. THE BRIDGE,
developed by Virtual Microsystems, Inc., runs as a normal task under the
SYSTEM 83’s UniPlus+™ operating system (true UNIX System |1l with Berkeley
enhancements).

When THE BRIDGE is invoked, any terminal connected to the SYSTEM 83 acts
as a micro-computer running CP/M. This “virtual” micro can now access standard
CP/M programs that cost 10 to 15 times less than software developed specifically
for mini-computers. Files created under THE BRIDGE exist on the hard disk of
the SYSTEM 83 as virtual floppies in CP/M format (as large as 4 megabytes).

Two utilities tie the SYSTEM 83 to the CP/M environment. FileLink™ transfers
files between the host and the virtual floppies. DiskLink™ allows the system to
read and write standard 8" CP/M floppy disks.

THE BRIDGE eliminates duplication of printers and disks at different work
stations. The multi-user/multi-tasking SYSTEM 83 performs those functions from
its central location while providing operators at the various stations the user-
friendly flexibility of CP/M.

Designed around the IEEE-696/5-100 backplane, the DUAL SYSTEM 83 features
a Motorola MC68000 processor running at 10 MHz. The motherboard supports
up to 20 standard S-100 modules such as DUAL’s A/D, D/A, Clock, etc. and
allows RAM expansion to 3.2 MB. Approximately one million instructions per
second are executed by the 16-bit processor which supports an internal 32-bit
architecture. The SYSTEM 83 offers mini-computer capability with a micro-
computer price tag.

If you thought stepping up to a high performance computer was going to take
a toll on your CP/M library, cross THE BRIDGE.

THE BRIDGE, FileLink and DiskLink are trademarks of Virtual Microsystems, Inc.
CP/M is a registered trademark of Digital Research Inc.

UNIX is a registered trademark of Bell Laboratories.

UniPlus+ is a trademark of UniSoft Systems of Berkeley.

= UAL.

DUAL SYSTEMS CORPORATION

2530 San Pablo Avenue - Berkeley
CA94702 « (415) 549-3854 « 172029 SPX

vir‘_tual
microsystems

2150 Shattuck, Berkeley, CA 94704
Telephone: (415) 841-9594

CIRCLE 51 ON READER SERVICE CARD




64K STATIC RAM MEWORY

MM65K16Srev3

munuumi‘hum

S-100 STATIC MEMORY
BREAKTHROUGH

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

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

Completely Assembled.

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

Superior Design & Quality.
Memory Merchant's boards are
created by a designer, well known for his
proven ability in advanced, cost-efficient

memory design. Innovative circuitry
provides you with highly desired features
and incredible versatility.

Only first-quality components are
used throughout, and each board is
rigorously tested to assure perfect and
dependable performance.

No Risk Trial.

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

.umm

NEW S-100 PRODUCTS COMING
SOON:

* DUAL8/16 BIT CPU BOARD

* 128K 8/16 BIT STATIC RAM

* 256K 8/16 BIT DYNAMIC RAM

Shaw

.
.
i
H
']
N
i
i
4
M
i
4
i
"
4
9
s

- o
EErevsiun s oa
.

e,

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

64K RAM MODEL MMG65K16S

o 64K x 8-bit

e Speed in excess of 6 MHz

¢ Uses 150ns 16K (2K x 8) static RAMS

e Ultra-low power (435 Ma. max. —
loaded with 64K)

¢ Bank Select and Extended Addressing

e A 2K window which can be placed
anywhere in the 64K memory map

e Four independently addressable 16K
blocks organized as:
— Two independent 32K banks or
— One 64K Extended Address Page or
— One 48K and one 16K bank for use

in MP/M’ (option)

e Each 32K bank responds
independently to phantom

e 2716 (5V) EPROMS may replace any or
all of the RAM

e Field-proven operation in CROMEMCO
CROMIX* and CDOS*.

* Compatible with latest |IEEE 696
systems such as Northstar, CompuPro,
Morrow, IMS, IMSAI front panel, Altair
and many others.

OEM and DEALER inquiries invited.

Maemory™

Mearchant

14666 Doolittle Drive
San Leandro, CA 94577
(415) 483-1008

CIRCLE 98 ON READER SERVICE CARD
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FULL TWO-YEAR
WARRANTY.
B e i

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

Shipped direct from stock.

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

16K RAM, Model
MM16K14

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

Bank Select & Extended Addressing

Four independently addressable 4K
blocks

One 4K segment equipped with 1K
windows

Uses field-proven 2114 (1K x 4) RAMS

Low Power (less than 1.2 Amps)

Runs on any S-100 8080, 4 MHz Z-80 or
5 MHz 8085 system.

Prices, terms, specifications subject to
change without notice.

*Cromix and CDOS are trademarks of CROMEMCO.
' MP/M is a trademark of Digital Research
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The Well-Tempered Cross-Assembler

Before Johann Sebastian Bach developed
a new method of tuning, you had to
change instruments practically every time
you wanted to change keys.Very difficult.

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

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

Development Tools That Work

Avocet cross-assemblers are fast, reliable
and user-proven in over 3 years of actual
use. Ask NASA, IBM, XEROX or the hun-
dreds of other organizations that use them,
Every time you see a new microprocessor-
based product, there’s a good chance it
was developed with Avocet cross-
assemblers.

Avocet cross-assemblers are easy to use.
They run on any computer with CP/M*
and process assembly language for the
most popular microprocessor families.

XASMOS .... 6805

XASMO9 .... 6809

XASM18 .... 1802

XASM48 .... 8048/8041

XASM51 ... 8051 $200
XASM65 ... 6502 each
XASM68 .... 6800/01

XASMF8 .... F8/3870

XASMZ8 .... Z8

XASM400.... COP400,
XASM75 .... NEC 7500 $500

(Coming soon: XASM68K .... 68000)

Turn Your Computer Into A
Complete Development System

Of course, there’s more. Avocet has the
tools you need from start to finish to enter,
assemble and test your software and finally

cast it in EPROM:

Text Editor VEDIT --full-screen text edi-
tor by 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 .................... $150
CP/M-86 or MDOS version ....... $195
(when ordered with any Avocet product)

In-Circuit Emulators -- MICE In-Circuit
Emulator by Microtek. Full capability
emulation in a compact, inexpensive
device. Accepts high-level ASCII com-
mands through RS 232 serial interface.
Down-loads programs generated by
Avocet cross-assemblers .. examine and
modify memory and registers, access [/ O
ports and control program execution in
single instruction and single-cycle modes.
Forward and backward tracing for up to
256 qualified cycles ... Assembly/Disas-
sembly commands with symbolic labels
make it easy to modify the program under
test.

MICE-I versions for 6502, 8048, 8085,
NSC 800 and Z-80........ $1,795 each.

MICE-II versions with 2K trace and 32K
program memory, plus real-time emula-
tion and hardware break points for 6502,
6809, 68000, 8085 and 8086 /8088 ....

... $3,995.

(6805 and 8051 versions available starting
second quarter)

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

From $495 depending on cabling and
RAM installed.
CIRCLE 60 ON READER SERVICE CARD

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, MCM8766, 2564, 2764, 27C64,
27128, 8748, 8741, 8749, 8742, 8751,
8755, plus Seeq and Xicor EEPROMS.

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

Programmer ..............ooovvvvvennn. $389
Options include:
Software Driver Package ......... $ 30
RS 232 €able ;:opemiimrsonnmnai $ 30

8748 family socket adaptor ..... $ 98
8751 family socket adaptor ..... $174

Call Us

If you're thinking about development sys-
tems, call us for some straight talk. If we
don't have what you need, we'll help you
find out who does. If you like, we'll even
talk about Bach.

VISA and Mastercard accepted. All popular disc formats now
available -- please specify. Prices do not include shipping and
handling -- call for exact quotes. OEM INQUIRIES INVITED.

*Trademark of Digital Research.

s N

AVOCET
SYSTEMS INC.

DEPT. 283-M

804 SOUTH STATE STREET
DOVER, DELAWARE 19901
| 302-734-0151
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FCORPYLE

FCOFY2:

FCOFY3:

FCOFY4:

OFCEL:

OFCER4 3

INC
INC
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The RAMG67

Our RAMG67 static RAM offers low power for
cool operation and high reliability. It is the
first S100 memory of its size to offer battery
back up. The RAM67 will run without wait-
states with any present S100 bus CPU.

Advanced static RAMG67 features:
[J Low power CMOS RAM

L1100 ns access time

[[] No wait states with our 10 MHz
Lightning One™

['18/16 bit operation

[J Phantom disable

[ Battery back up option

If you need high performance and high relia-

bility at an affordable price, the RAM67 is the

memory for you.

128K RAM ovomn o vn s e $1495.00
Battery back-up option ........... $100.00
The Lightning One

The Lightning One is the fastest $100 CPU
board presently available. The 8086 processor
with its two co-processors, the 8087 and 8089,
provide exceptional data manipulation, nu-
meric processing and I/0O handling capability.

The Lightning One features:

18086 or 8088 16 bit processor

[14,5,8, or 10 MHz jumper selectable
operation

[1 Optional 8087 and 8089 co-processors

J Onboard monitor with diagnostics

]9 vectored interrupts expandable to 65

When you need mini-computer performance
at micro-computer prices, the Lightning One
should be your choice. Benchmarks available.

Prices Start af oo o: o vnivioim o6 ot ais $395.00

Other LDP Products

In addition to the RAMG67 and Lightning One,
Lomas Data Products offers the following fine
products:

L) HAZITALL System Support

2 serial ports, 2 parallel ports, clock/calendar,
9511 or 9512 math support (option), hard disk
controller host interface ... .. A & T, $325.00

LI LDP72 Floppy Disk Controller

Single or double density operation, single or
double sided disks, controls both 8" and 5%4 "
floppy drives, digital data separator for adjust-
ment free reliable operation ..............

For 16 bit computing on the S100 bus,
come to the leader ...

~

1 LDP128/256K Dynamic RAM

An advanced dynamic RAM with static like

performance. An ideal choice for large mem-

ory configurations where cost is an important

consideration. No DMA, or reset restrictions
... A&T, 128K $795.00, 256K $1395.00

[] LDP8& 8088 CPU Board

Ideal for inexpensive systems requiring the pro-
cessing power of a 16 bit instruction set. The
LDP88 has up to 8K of on-board EPROM, 1K
bytes of RAM, 1 serial RS§232 port, 9 vectored
interrupts, 5 MHz operation. Useable as a single

board 8088 processor ....... A & T, $349.95
Software Available

] CP/M-86*

Full track buffered BIOS, memory disk support,

double density format ............. $300.00

[ MP/M-86*

Full MP/M-86 implementation, hard disk and
floppy disk support, plus memory drive. 1, 2 and
5 user configurations.

[ MS-DOS*
The IBM Personal Computer operating system,
includes macro assembler .......... $250.00

{1 Other software:
BASIC86, BASCOMS6, FORTRANS6, C,
FORTH.

*CPM-86 & MP/M-86 trademark of Digital Research.
**MS-DOS trademark of Microsoft.
Lightning One trademark of Lomas Data Products, Inc.

Dealer and O.E.M. inquiries invited.

~ LOMAS DATA PRODUCTS, INC.

729 Farm Road, Marlboro, Massachusetts 01752 [ Telephone: 617-481-2822
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COMPUTER
SYSTEMS

T =

NEW IMPROVED 1983 MODELS

The entire Q.T. product line has been redesigned and improved using com-
puter controlled manufacturing techniques to insure the highest quality.

Many new features have been added toevery item. The Q.T. 1983 models are
among the best S-100 products available on the market today. They are fully

“"Quality Throughout”
800-238-3100

compatible with the latest 16/32 bit cpu's.

Call (800} 238-3100 today for the location of your nearest dealer and/or to
obtain the 1983 Q.T. catalog. Substantial dealer/OEM discount offered.

Stocking dealers with retail showrooms and mail order facilities include:

Q.T. Products Division
COMPATIBLE COMPUTER CORP.
3330 South Third St. West
Salt Lake City, UT 84115 Provo. UT 84601
@ (801) 974-0999 © (801) 373-1467

Q.T. Systems Division
GOLDEN WEST COMPUTERS
60 North 300 West

Priority One, Chatsworth, CA
Bison Products, Los Angeles, CA
Compatible Computer, New York City @ 212-221-7900

© 800-423-5922
© 213-994-2533

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

TERMS: Cash prepayment @ 2% discount, COD or net 30 days with prior credit approval. Initial dealer/OEM
orders must be COD or prepaid (MC/Visa credit card OK). Purchase orders accepted from D&B rated firms.
Shipping and handling charges estimated at $0.50/1b UPS ground and $1.00/1b UPS Biue Label or airfreight.
Minimum $3.00. Utah residents add sales tax. Export orders welcomed—telex 426382 ITR Ul

—QT 8” Mainframe with 8 slot Motherboard

* Electronics on Two Cards « Universal Disk Controller
* 4MZ ZB0A CPU e Parallel Printer Port
* Filtered Fan « Two A.C. Qutlets

Package Price Includes Cables, Documentation & Utility Programs.

* 64K RAM Standard

* Key Lock Switch

Q.T. MICRO-FRAME®—Series 600
Desk Top-Plain Front Panel

* 6 to 22 slot Motherboard

® Full /0 Cutout Array

 Fused EMI/RFI Filter

0T MICRO-FRAVE™ o Heavy Duty Power Supply

(+8V@16A £16V@3A)
QTC-MF+1 NoMB ......$499
QTC-MF+6 6slotMB ....$599
QTC-MF+8 8slotMB .... %649
QTC-MF+12 12 slot MB ... $699
QTC-MF+18 18 slot MB ... $799
QTC-MF+22 22 slot MB ... $899

Q.T. PRO-FRAME™ —Series 700
Rack Mount—Constant Voltage

QTC-RM +12 12 slot MB . . . $799
QTC-RM+18 18 slot MB . . . $899
a7 MAXI-FRAME®  QTC-RM 422 22 slot MB . .. $999

Q.T’s All in One®

Universal Disk Drive Cabinet
e Expandable » Accepts all 8” drives

QT's unique new disk drive cabinet has been designed to
accept virtually any 8” drive on the market today from
Tandon Thinlines to 40 megabyte Quantums. Features
include interchangeable face plates (Oume, Shugart,
Tandon, etc.) and “electronics in a drawer” construction
to simplify installation and maintenance. Heavy duty
power supply will carry any combination of up to four
Thinline, two standard, or one hard disk drive with floppy

Front—Tandon Panel

Frant—na panel

backup. +5V@5A, —5V@ 1A, +24V@5A.
QTC-DDC8 8V-XX w/one faceplate ......... $399.00
Replacement Faceplates (Specify type &

number of drives) ..............o.i... $25.00
Tandon 4-drive power cable ............... $15.00

Data Cables available .................. $20-50.00

Rear view

0.T. DISCOUNT MICRO-

Q.T. MAXI-SYSTEM PACKAGE—Model 800P

$6,395.00

List $7,995.00—Save $1,600.00

—Televideo 925 Full Featured CRT
—Choice of printer: C. Itoh F-10 daisy wheel or Oki data M84P high speed dot matrix (200 cps.)

The Q.T. Maxi-System is an industry standard S-100 expandable microcomputer which is ideal for general
business computing, word processing and data base management applications. CP/M operating system is
standard. MP/M or Turbodos optional. Unique Infoware™ utilities simplify operation and user training.

« 10-40 MB Hard Disk Option  Expandable to 256K RAM

Model 800 alone .................. $4,995

(0.T. INDUSTRY STANDARD S-100 MAINFRAMES

Q T. DISK DRIVE CABINETS AND SUBSYSTEMS

SYSTEMS PACKAGES

Q.T. MINI-SYSTEM PACKAGE—Model 500P

$3,995.00

List $4,995.00—Save $1,000.00
—Q.T. 5%4" MINI-FRAME w/6 slot MB
—Televideo 910 Green CRT
—Dot Matrix printer (M82A)

* CP/M standard. Turbodos optional.

* Reliable Single Card Electronics

« 280 CPU/Universal DMA controller

« Dual Double Sided/Density Drives

* Memory: 64K RAM & 320K Disk Drive

* Cables, manuals, Infoware™ Utilities
Model 500 alone ............. $3,495.00

* 2 Megabytes on line

e Two Serial Ports

Q.T. MINI-FRAME"— Series 500

Desk Top—Dual Mini Drives

* Holds two 5% " Drives

* Full Cutout Array

* 6, 8, or 12 slot MB.

® Fused EMI/RFI Filter

* Hard Disk Power Supply
(+8V@16A, £16V@3A,

+12V@5A, + 5V@5A)

QTC-MF+MD  (No MB) .. $699

QTC-MF+MD6 6 slot MB . $799

QTC-MF+MD8 8 slot MB . $849

QTC-MF+MD12 12 slot MB $899

Q.T. MAXI-FRAME™ —Series 800
Desk Top for Dual 8” Drives

* 6, 8, 12 slot Motherboard

* Universal Drive mounts

 Key lock Power Switch

* Heavy Duty Power supply
(+8V@16A, £ 16V@3A, + 5V@bA,
—5Va@1A, +24V@sA)

QTC-MF+DD1 NoMB ..... §799
QTC-MF+DD6 w/6s. MB .. $899
QTC-MF+DD8 w/8s. MB .. $949
QTC-MF+DD12 w/12s. MB . $999

Standard features & Options: All QT mainframes are built on a strang steel chassis with sturdy heavy
gauge aluminum covers. Heavy duty power supplies have individually fused outputs and are shielded by
an EMI/RFI filter & line surge protector. Standard 1/0 cutouts include provision for 16 DB 25's, 10C 37, 2
DA15's, centronics parallel, 134 pinand 2 50 pin IDC ribbon cable connectors. Filtered positive pressure
cooling fan. Twin AC outlets provide convenient connection for and control over printer and terminal
Standard colors are charcoal/light arey to match Televideo terminals. Optional colors include brown/tan
and federal spec. ivory at extra charge. Constant voltage power available on most models—add
$100.00. EIA rack mount rails available on some units—add $95.00. Complete OEM customization
available on orders of 10 or more units. Contact factory for details and pricing.

DUAL 8” HORIZONTAL DRIVE CABINET
Dimensions: 5"H 17"W 20"D

Designed to provide basic disk storage
capacity for S-100 and other computers.
Low profile permits table top stacking.

SINGLE 8" VERTICAL CABINET

Size: 11"H 11"W 18"D
Perfect add-on disk drive for any
system. Accepts most brands.

OTC-DDCBY - ooy $299 QTC-DDC+88H ................. $349
Q.T. “ALL IN ONE* EXPANDABLE DISK DRIVE SUBSYSTEM SPECIALS
QTC-DDS + 0 with two single sided Siemens Drive (0.5MB) ........... $695
QTC-DDS + 1 with one double sided Mitsubishi Drive (1MB) .......... $895
QTC-DDS + 2 with two DSDD Mitsubishi Drives (2MB) ............. $1,495




S-100 Microcomputer
Troubleshooting

by Ron Derynck

s long as his system is working prop-

erly, the average computer owner

does not give much thought to what

he would do if a hardware problem

developed. If he owns a prepackaged
system such as a TRS-80, he can send it in for
repair. However, the owner of an S-100 system
may not always have that option, either because he
has purchased boards from a number of different
manufacturers, or because he has built his own in-
terface boards. In either case, the owner may have
no choice but to start troubleshooting the comput-
er himself.

Does this mean you have to go out and get an
advanced degree in electronics and then buy tens
of thousands of dollars” worth of digital test equip-
ment so you are prepared for a computer failure?
If my experiences are any indication, the answer is
definitely no! It is, however, difficult to provide
exact proceedures for troubleshooting, since tech-
niques vary greatly from problem to problem. This
article summarizes a number of troubleshooting
techniques [ have found valuable. To illustrate bet-
ter how these techniques are used, an actual prob-
lem that I had with my computer will be explained
and the method used to isolate it documented.

The problem first showed up when I added a
parallel interface to my computer. At first I as-
sumed that the problem was in the new circuitry.
As it turned out, the problem was caused by my
Polymorphic Video Terminal Interface (VTI) and
some subtle differences between the way that the
Z80 and 8080 chips handle I/O instructions. If
you have a Z80 and have noticed some intermit-
tent problems, this article may help explain them.
If you have a VTI, you will very likely want to
make the modifications suggested. Even if you
don’t have equipment similar to mine, this article
will assist you if you ever have to troubleshoot a
defective computer.

System description

One of the keys to successful troubleshooting is a
good mental picture of the various boards in your
computer system, their operation and interrela-
tionships. One way to obtain this knowledge is to
maintain an up-to-date block diagram of your
hardware configuration, showing the functions of
each board and any memory and I/O addresses
used. Figure 1 shows the organization of my home-
brew Z80 system. In order to understand the rest
of this article, it is necessary that you become fa-
milar with the configuration of my system.

It is centered around two S.D. Sales cards, a
Z80 CPU, and 16K of dynamic memory addressed
from 0000H to 3FFFH. An additional 4K block of

Ron Derynck, 2423 56th St. NE, #210,
Calgary, Alberta T1Y 2X6, Canada

static memory is located at EOOOH to EFFFH.
The Polymorphic VTI acts as the principal opera-
tor interface device. It has 1K of video RAM ad-
dressed at FCOOH to FFFFH. It also has a key-
board input port that is addressed at FCH to FFH.
Although only one /O address is required to han-
dle a keyboard, the VTI decodes only six of the
eight I/O address bits, and thus the keyboard oc-
cupies four I/O addresses.

The final board in the system is a home brew
System Monitor Board (SMB) that has 2K of
EPROM located at COO0OH to C7FFH. These
EPROMSs contain a monitor program that pro-
vides the system with its basic operations program
and I/O routines. The SMB uses a UART to pro-
vide the system with a serial 1/O port addressed at
CI1H. This port can be connected to either a hard-
copy terminal or a cassette deck via an external
switch and Kansas City Standard cassette inter-
face. Status of the serial port is read from port
COH. My plans for the SMB also included a par-
allel I /O port to be addressed at C2H. It was while
testing the input half of the parallel port that a
very strange problem showed up.

Adding a parallel input port

Like the rest of the SMB, the parallel input port
was to be built on a Solid State Music 10-2 bread-
board card. This board is laid out to use an 8212
IC as an input latch. Figure 2a shows the circuit of
the input port as I implemented it. Note that my
design is slightly different from the example pre-
sented in the 10-2 manual. I routed the output of
the 8212 to a separate buffer instead of connecting
it directly to the Data Input lines of the S-100 bus
so that I could maintain compatibility with other
circuits already operational on the SMB.

Eight data lines from the peripheral device are
wired to the inputs of the 8212. Another signal
called “LATCH” strobes the data into the 8212
when it goes high. At the same time, this signal
sets pin 23 low. This pin can be used either as an
interrupt or as a status indicating that data has
been loaded into the latch. In Figure 2, pin 23 is
used as a status signal by feeding it thru a three-
state buffer and then tying it to bit 6 of the DATA
IN bus. The buffer is enabled by the PCO* signal,
which is active when the status port COH is ad-
dressed. Thus the status of the parallel input port
is determined by testing bit 6 of port COH.

The DEVSEL* signal enables the outputs of
the 8212 when the CPU reads from port C2. This
signal is also inverted and sent to the peripheral as
a “read next character” command. Pin 2 is tied
low to place the 8212 in the input mode.

My reason for adding the parallel input to the
computer was to allow a high-speed paper tape
reader to be interfaced to the system. Rather than
building the circuit and hooking the tape reader up
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to it to see if it all worked together, I decided to
proceed a step at a time and so designed the test
circuit (shown in Figure 2b) to verify that the new
circuit itself worked properly.

Test program

When working on a computer, it is frequently
helpful and often necessary to use software trou-
bleshooting aids to complement hardware test pro-
cedures. Listing 1 is an example of this technique.
A short program waits for data to be strobed into
the input port and then displays it, in binary, on
the system console. It is designed to be used with
the test circuit of Figure 2, and allows the data
printed out to be compared easily with the settings
of the test switches.

Example 1 shows the results of running the test
program. After starting the program, I turned on
the first switch and pressed the ENTER DATA
button. Eureka . . . it worked! I flipped up the
next switch, pressed the ENTER DATA button,
and 11000000 was printed. Feeling confident now,
I started turning on more switches, hitting EN-
TER DATA and verifing that the correct binary
word was printed. Everything was working per-
fectly until I set the switches to 11111100, then, as
shown in Example 1, the program started to print
out the answer over and over again without the
ENTER DATA button being activated!

How could this be? The input port itself must
be working because each of the eight bits could be
read in separately. Hmmm, maybe the program
has bombed. No, that couldn’t be it, because it can

TX
(X COMMANDS MONITOR TO START A PROGRAM)

EXECUTE PROG

START @1g@
egasn
L

T eadeg
Tgeep
!

IRRRRY: 2
gy

MNige

IRRARRT"f

nnnge

IRRRREY- !4
Example 1. Test run of program in Listing |.
Status of parallel input port at C2H is scan-
ned until a latch pulse is received, switch po-
sitions are read in and then printed in binary.
Arrows indicate when enter data switch is ac-
tivated.

(MONITOR RESPONDS AND ....)
(REQUESTS A STARTING AGDRESS)

(vesT PROGRAM 15 NOW RUNNING)

)

be restarted and works great until that particular
pattern is set up on the switches. Well, maybe the
program has a bug in it, but if it does [ sure can’t
see it. Could the strobe signal be oscillating? No,
because it doesn’t make sense that this would oc-
cur only for certain switch patterns. What the (ex-
pletive deleted) can be wrong then?

As 1 sat back, not really knowing what to do
next, my subconscious mind came up with the idea
that the bit patterns causing problems (these in-
cluded 11111101, 11111110, and 11111111, be-

sides 11111100) just happened to correspond to
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$-100 Microcomputer Troubleshooting continued

the address of the keyboard port on the Polymor-
phic VTT in my system. You will recall that it oc-
cupies input port addresses FCH thru FFH. This
idea really didn’t make a lot of sense, because the
VTI had been operational for over a year and, be-
sides, there is no way that it should be able to in-
teract with an input port addressed at C2H. Still,
this was the only lead I had to work on.

Putting the scope to work

In order to use a conventional scope to trouble-
shoot a computer (instead of a much more expen-
sive logic analyzer), it is necessary that there be
some unique, repetitive signal that can be used to
trigger the oscilloscope. Often a simple program
loop will provide a repetitive trigger. In this case, it
is not necessary to write another test program, be-
cause the problem itself is causing the program in
Listing 1 to loop even though it is not supposed to.
Murphy doesn’t always cover his tracks!

The next problem is to decide what signals to
look at. Remember that even though it is not yet
clear how, I am assuming that the VTI board is
somehow associated with the problem. Figure 3
shows the board address circuit of the VTI. It
seems logical that if this board is part of the prob-
lem, then maybe it is being enabled at the wrong
time. Therefore, one channel of the scope is used to
monitor the VTI’s board select signal (BS*).

One remaining question is: How do we know

what the wrong time is? Examining Listing 1, it is
apparent that the only input instructions in the
program address ports COH or C2H, but never
port FCH. Therefore the sSINP signal on the S-100
bus can be used to trigger the scope, since it will be
active only during input instructions. Further-
more, the VTT’s board-select signal should never
be active (i.e., low) while sINP is high.

From the above discussion it should be apparent
that a dual-trace triggered-sweep scope is required
to isolate the problem further. If you do any work
on your own computer equipment, you should own
or be able to borrow such a scope. It is the one
piece of test gear that is essential for microcom-
puter troubleshooting.

The top trace in Figure 4 is the SINP signal seen
when the test program has been forced to loop by
setting the test switches to 11111100. The first
pulse corresponds to the input instruction at ad-
dress 0100H when the status port (COH) is read
in. The second sINP pulse occurs when the data
port at C2H is read in (address 0106H in the pro-
gram).

The second trace is the BS* (VTI board select)
signal, which we stated should never go low during
an input instruction that addresses COH or C2H.
However, as shown in Figure 4, BS* clearly does
go low while the first sSINP pulse is present. We
have just made the first big breakthrough toward
understanding the problem!

16-PIN i
DIP SOCKET BRDEN* (1)
1/0 CONNECTOR 3.3K
r___J% ALL BUFFERS
. - ¥ = V474367
1 \?7 16 22 F5i8 DS2 MD DOB - PI7 [a3
20 19 DI6
2 15 DI7 po7 93
3 14 188 pis pos P2 DI5[ o9
a 13 T68pis Ys  posfls Do,
5 12 9 pia 8212 pog 10 i3 42
6 n 7R oi3 ® pos |2 D245
FLATCH [ 5 6 oIt
7 10 DI2 DO2 94
H— | 3 a DIO
8 9 pi po1 95 1.@
IS  S—
11 — ko3
STB CLR DSI INT

14 1
DEVSEL*

READ NEXT
oo o] +®

DBIN
;
Y7404 V47432
- ] sINP
NOTE 2: PCO * is low when COH (the status port) is addressed;

Y4 7400 EI
PC2 is low when the parallel port C2H is addressed; POC*
PCO*, PC2”*, and BRDEN* are generated by the address 99
decoding circuits on the 1/0 2 card.
NOTE 3: Indicates 5-100 bus connectors.
NOTE 4: On the 8212, pin 24 = + 5V, and pin 12 = GND.
NOTE 5: 7432 OR gate functioning as an AND gate.

Figure 2a. Parallel input port constructed on a solid-state music (SSM) 1/0 2 PROM
universal board.

PCO*
jo———————< PC2*

NOTE 1: BRDEN* activates the output buffers whenever a memory
or 1/0 instruction addresses the SMB (i.e., CO-C7).
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8" Double-Density Disk Drive $249

Save $500.00 Dual 8" Disk Drive Sub-System Kit - $695.00 Assembled & Tested - $795.00

Printers on Sale
NEW EPSONS with GRAFTRAX-plus

MX-80 MX-80FT MX-100

Available only from your local Jade Retail Store

Dallas, Woodland Hills,
Santa Ana, San Diego,
Sunnyvale, Los Angeles

Call the store near you for price orinformation.

INDUSTRIAL QUALITY PRINTERS - Okidata
We Can Beat Any Price... Call Us !!!

Microline 82A 80/132 column, 120 CPS, 9 x 9 dot matrix,
friction feed, pin feed, adjustable tractor feed (optional),
handles 4 part forms up to 9.5" wide, rear & bottom feed,
paper tear bar, 100% duty cycle/200,000,000 character print
head, bi-directional/logic seeking, both serlal & parallel
interfaces included, front panel switch & program control of
10 different form lengths, uses inexpensive spool type
ribbons, double width & condensed characters, true lower
case descenders & graphics

PRM-43082 Friction & pinfeed ................. Call

Microline 83A 132/232 column, 120 CPS, forms up to 15"
wide, removable tractor, plus all the features of the 82A.
PRM-43083 with FREE tractor Call

Microline 84 132/232 column, Hi-speed 200 CPS, full dot
graphics built in, plus all the features of the 83A.

PRM-43084 Centronics parallel . ... Cail

PRM-43085 Serial with 2K buffer .............. Call

PRA-27081 Apple card $39.95
PRA-27082 Apple cable .... . $19.95
PRA-27087 TRS-80cable ........... $24.95
PRA-43081 2K hi speed serial card .... . $99.95
PRA-43082 Hi-res graphics ROMs 82A ........... $49.95
PRA-43083 Hi-graphics ROMs 83A .............. $49.95
PRA-43088 Tractor option for 82A ... . $49,95
PRA-43080 Extra ribbons pkg. of 2 ............... $9.95

8023 DOT MATRIX - NEC
100 CPS, proportional spacing, hi-resolution graphics,
correspondence quality printing, bi-directional tractor &
friction feed.
NEC-8023A 8023 parallel
NEC-8023-01 8023 ribbon

$499.95
$11.95

TP-1 LETTER QUALITY - SCM
12 CPS daisy wheel printer from Smith Corona.
PRD-45101 Centronics parallel!
PRD-45102 RS-232C serial

LETTER QUALITY PRINTER - Jade
Uses standard daisy wheels and ribbon cartridges, 16 CPS
bi-directional printing, semi-automnatic paper loader (single
sheet or fan fold), 10/12/15 pitch, up to 16" paper, built-in
noise suppression cover.

PRD-11001 Centronics parallel ................. $899.95
PRD-11002 RS-232C serial model ... .. $969.95
PRA-11000 Tractor Option .............cocveees $169.95

KSR DAISY WHEEL - Anderson-Jacobson
Letter quality communications “terminal/printer with full
typewriter keyboard, 30 CPS Diablo print mechanism, RS-
232 interface, includes free printer stand with deluxe casters,
print wheel, ribbon, friction feed standard (tractor feed
optional), factory refurbished with 30 day warranty, shipped
freight collect.

PRD-99100 AJ KSR printer ...
PRA-99200 Tractor option

.. $995.00
$150.00

PRINTER PALS - F.M.J. Inc.

Desk top printer stand and continuous form paper holder.

PRA-99080 for MX-80, MX-B0FT, Oki 82A, NEC .. $29.95
PRA-99100 for MX-100, Oki 83A & 84 ........ .... $34.95
PRA-99700 for letter quality printers ......... Lo, $49.95

5Y," Disk Drives

Tandon TM100-1

single-sided double-density 48 TP

MSM-551001 .............. $219.95 ea 2 for $199.95 ea
Shugart SA400L single-sided double-density 40 track
MSM-104000 .............. $234.95 ea 2 for $224.95 ea

Shugart SA455 half-size double-sided 48 TP!
MSM-104550 $349.95 ea 2 for $329.95 ea

Shugart SA465 half-size doule-sided 96 TP!
MSM-104650 $399.95 ea 2 for $379.95 ea

Tandon TM100-2 double-sided double-density 48 TPI

MSM-551002 .............. $294.95 ea 2 for $269.95 ea
Shugart SA450 double-sided double-density 35 track
MSM-104500 ............ .. $349.95 ea 2 for $329.95 ea
Tandon TM100-3 single-sided double-density 96 TPI
MSM-551003 .............. $294.95 ea 2 for $269.95 ea

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

MPI B-51
MSM-155100

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

MPI B-91 single-sided double-density 77 track
MSM-155300 $369.95 ea 2 for $359.95 ea

MPI B-92 double-sided double-density 77 track
MSM-155400 $469.95 ea 2 for $459.95 ea

single-sided double-density 40 track
$234.95 ea 2 for $224.95 ea

51," Cabinets with Power Supply
END-000216 Single cab w/power supply
END-000226 ODwal cab w/power supply

8" Disk Drives

Shugart SA810  half-size single-sided double-density

MSF-108100 .............. $42495 ea 2 for $394.95 ea
Shugart SA860 hall-size double-sided double-density
MSF-108600 .............. $574.95 ea 2 for $549.95 ea
Shugart SA801R  single-sided double-density

MSF-10801R .............. $394.95 ea 2 for $389.95 ea

Shugart SA851R  double-sided double-density
MSF-10851R $554.95 ea 2 for $529.95 ea

Tandon TM848-1
MSF-558481

Tandon TM848-2 double-sided double-den thin-line
MSF-558482 $494.95 ea 2 for $484.95 ea

single-sided double-den thin-line
$379.95 ea 2 for $369.95 ea

Qume DT-8 double-sided double-density
MSF-750080 $524.95 ea 2 for $498.95 ea

Mitsubishi M2894-63

double-sided double-density

MSF-289463 .............. $494.95 ea 2 for $474.95 ea
Siemens FDD 100-8 single-sided double-density
MSF-201120 .............. $274.95 ea 2 for $249.00 ea

Dual Disk Sub-Systems

Disk Sub-Systems - Jade
Handsome metal cabinet with proportionally balanced air
flow system, rugged dual drive power supply, power cable
kit, power switch, line cord, fuse holder, cooling fan, never-
mar rubber feet, all necessary hardware to mount 2-8" disk
drives, power supply, and fan, does not inciude signal cable.

Dual 8" Sub-Assembly Cabinet

END-000420 Bare cabinet ....................... $59.95
END-000421 Cabinet kit .. ... $225.00
END-000431 A& T ....oovvvminvninrrrneninnnes $359.95

8" Sub-Systems - Single Sided, Double Density
END-000423 Kit w/2 FD100-8Ds $695.00
END-000424 A & T w/2 FD100-8Ds $795.00
END-000433 Kit w/2 SA-801Rs $999.95
END-000434 A & T w/2 SA-801Rs $1195.00

8" Sub-Systems - Double Sided, Double Density

END-000426 Kit w/2DT-85 ..........cocvvnnnn. '$1224.95
END-000427 A & T w/2 DT-8s $1424.95
END-000436 Kit w/2 SA-851Rs .. $1274.95
END-000437 A & T w/2 SA-851Rs $1474.95

Prices may be slightiy higher at our retall locations. Please
contact the store in your area for exact pricing.

CIRCLE 16 ON READER SERVICE CARD

IBM PC Accessories

512K PC/RAM STACK - Hammond
A high quality, high densily memory expansion board for
your PC, cool-quiet-reliable operation, full parity checking,
unique stacking sockets, expandable from 256K to 512K,
MDRIVE high speed RAMdisk software only $25.00 with
256K or 512K board purchase.

MEX-25600A 256K assembled & tested ......... $795.00
MEX-51200A 572K assembled & tested .. $999.95
MEX-25600S MDRIVE disk emulator ............. $25.00

256K PC/RAM - Hammond Engineering
* User expandable from 64K to 256K, same high quality
standards as the RAM Stack above, designed for medium
memory expansion requirements.

* MEX-64000A 64K assembled & tested .. $299.95
MEX-128000A 728K assembled & tested .. .. $399.95
MEX-192000A 192K assembled & tested .. .. $499.95
MEX-256000A 256K assembled & tested ........ $569.95

PC/SASI RAM - Hammond Engineering
Three boards in one, 256K of RAM, RS-232 asynchronous
serial interface, and a SAS! (Shugart Assoc Standard
Interface) hard disk interface.

IOX-6000A PC/SASIRAM ..................... $1095.00

PC EXTENDER CARD - Computel
High quality extender card with free connectors for IBM PC
bus
TSX-300A A & T with connectors

WIRE WRAP BOARD - Computel
Highest quality, extremely versatile proto typing board with
gold plated card edge for IBM PC.

TSX-310A Proto board

Jade Bus Probe

THE BUS PROBE - Jade
Inexpensive S-100 Diagnostic Analyzer

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

Not anymore; Jade is proud to offer our cost-effective
solution to the problems mentioned above: THE BUS
PROBE.

Whether you're a hobbyist with a cantankerous kluge or a
field technician with an anxious computer owner breathing
down your neck, you'll find THE BUS PROBE speeds your
repair time remarkably. Just plug in THE BUS PROBE and
you'll be able to see all the IEEE S-100 signals in action. THE
BUS PROBE allows you to see inputs, outputs, memory
reads and writes, instruction fetches, DMA channels,
vectored interrupts, 8 or 16 bit wide data transfers, plus the
three bus supply voltages.

An on-board pulse generator can provide repetitive resets,
interrupts, or wait states, for trouble shooting.

TSX-200B Bare board .............ccccvuvviinenn $59.95
TSX-2000" Kt cuvsinassisi iy sn $119.95
TSX-200A A&T .......oviiniiiiininnnnnn. . $149.95

Place Orders Toll Freeql

Continental U.S. Inside California

B 8004215500  800-262-1710 |}
. For Technical Inquires or Customer Service call: I
213-973-7707

. JAIDE: |

Computer Products
4901 W. Rosecrans, Hawthorne, CA 90250 I

We accept cash, checks, credit cards, or Purchase Orders
from qualified firms & institutions. Minimum prepald order $15 I
California residents add 6,% tax. Export customers outside the
I US or Canada please add 10% to all prices. Prices and avallibility
subject to change without notice. Shipping & handling charges
via UPS Ground 50¢/Ib, UPS Air $1.00/Ib minimum charge $3.00 I




Disk Drive for Apple $289.95

CP/M 3.0 Upgrade

Single Board Computer

SIGNALMAN - Anchor
Direct-connect automatic answer/originate selection, 300
Baud full duplex, Bell 103, includes RS-232 cable
IOM-5600A Signalman .............ovieuinvnnnn. $89.95

SMARTMODEM - Hayes
Sophisticated direct-connect auto-answer/auto-dial
modem, touch-tone or puise dialing, RS-232C interface,
programmable
IOM-5400A Smartmodem ......................
I0OK-1500A Hayes Chronograph ................
I0M-2010A Micromodem Il ....................
I0M-2012A Terminal program for MMII ..
IOM-1100A Micromodem 100 ..................

APPLE-CAT - Novation
Software selectable 1200 or 300 Baud, direct connect, auto-
answer/auto-dial,touch & puise dialing, auxiliary 3-wire RS-
232C serial port for printer
I0OM-5232A Save $50.00 ........ A o $324.95

1200 BAUD SMARTMODEM - Hayes
1200 and 300 baud, all the features of the standard
Smartmodem pius 1200 baud, 212 compatible, fuil or half
duplex.

IOM-5500A Smartmodem 1200 ................. $599.95

1200 BAUD AUTO CAT - Novation
212 Auto Cat, 1200 & 300 baud, auto dial/answer/disconnect,
LED readout displays mode, analog/digital loop-back self
tests, usable with multi-line phones.
IOM-5231A 212 Auto Cat

Video Monitors

HI-RES 12" GREEN - Zenith
15 MHz bandwith 700 lines/inch, P31 green phosphor,
switchable 40 or 80 columns, small, light-weight & portable.
VDM-201201 List price $189.95 ................. $129.95

12" GREEN SCREEN - NEC
20 MHz bandwidth, P31 phosphor ultra-high resolution
video monitor with audio.
VDM-651200 Deluxe mode/

Gaie e $199.98
VDM-651260 Economy model ...........

cereer $149.95

12" COLOR MONITOR - NEC

High resolution color maonitor with audio.
VDC-651212 Color monitor ...........c.ovuvenn. $389.95
NEC-1202D RGB color monitor $999.95

13" COLOR MONITORS - BMC

18 MHz RGB & composite video color monitors.

VDC-421320 13" RGB COIOr .............. ..... $369.95
VDC-421310 13" Composite video ... .. $320.95
VDX-420090 RGB card for Apple ............... $149.95
COLOR MONITORS - Amdek
Reasonably priced color video monitors.
VDC-80130 13" Color / .. $379.95
VDC-801320 13" Color il .......... .. $894.95
10V-2300A DVM board for Apple ............... $199.95

AMBER or GREEN MONITORS - Jade

High resolution 18 MHz compact video monitors

VDM-751210 172" Amber phosphor .............. $149.95
VDM-751220 12" Green phosphor ...... s $139.95
VDM-750910 9" Amber phosphor ............... $149.95
VDM-750920 9" Green phosphor ............... $139.95

EPROM Erasers

ULTRA-VIOLET EPROM ERASERS
Inexpensive erasers for industry or home.
XME-3100A Spectronics w/o timer
XME-3101A Spectronics with timer ..
XME-3200A Economy model ....................

NEW CP/M 3.0 - Digital Research

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

SFC-55009057F CP/M 3.0 8" with manuals
SFC-55009057D CP/M 3.0 manual set .....

$200.00
... $30.00

Apple Il Accessories

APPLE DISK DRIVE - Fourth Dimension
Totally Apple compatible, 143,360 bytes per drive on DOS
3.3, half-track capability - reads all Apple software, plugs
right in to Apple controller as second drive, DOS 3.3, 3.2.1,
Pascal, & CP/M compatible.

MSM-123200 40 Track add on Apple drive $289.95
MSM-123200 Controller with free DOS 3.3 $99.95

16K RAM CARD - for Apple Il
Expand your Apple Il to 64K, use as language card, full 1 year
warranty. Why spend $175.00 ?

MEX-16700A Save over $100.00 ................. $69.95

Z-80 CPU CARD - for Apple Il
Two computers in one, Z-80 & 6502, more than doubles the
power and potential of your Apple, includes Z-80 CPU card
CP/M and complete manual set.
CPX-62800A A & T with software ............... $249.95

APPLE-CAT - Novation
Software selectable 1200 or 300 baud, direct connect, auto-
answer/auto-dial, auxiliary 3-wire RS232C serial port for
printer.

I0OM-5232A Save $50.00!! ...................... $325.95

8" DISK CONTROLLER - Vista
New from Vista Computer, single or double sided, single or
double density, compatible with DOS 3.2/3.3, Pascal, &
CP/M 2.2, Shugart & Qume compatible
10D-2700A A& T .....oiiiiniiiinnannns i $499.95

2 MEGABYTES for Apple Il
Complete package includes: Two 8" double-density disk
drives, Vista double-density 8" disk controller, cabinet,
power supply, & cables, DOS 3.2/3.3, CP/M 2.2, & Pascal
compatible.

1 MegaByte Package Kii .. . $1495.00
1 MegaByte Package A & T . $1695.00
2 MegaByte Package Kit .............coovnenn. $1795.00
2 MegaByte Package A& T ................... $1995.95

VISION 80 - Vista Computer
80 column x 24 line video card for Apple I, 128 ASCII
characters, upper and lower case, 9 x 10 dot matrix with 3 dot
descenders, standard data media terminal control codes,
CP/M Pascal & Fortran compatible, 50/60 Hz
I0V-2400A Vista Vision 80 ..................... $299.95

CPS MULTICARD - Mtn. Computer
Three cards in one! Real time clock/calendar, serial
interface, & parallel interface - all on one card.

IOX-2300A A&'T .cvoonensonsimnssisionnngians $179.95

Power Strips

ISOBAR - GSC
Isolates & protects your valuable equipment from high
voltage spikes & AC line noise, inductive isolated ground, 15
amp circuit breaker, U.L. listed
EME-115103 3 socket
EME-115105 4 socket ..
EME-115100 & socket

SUPERQUAD - Adv. Micro Digital
Single board, standard size S-100 computer system, 4 MHz
Z-80A, single or double density disk controller for 51" or 8"
drives, 64K RAM, extended addressing, up to 4K of EPROM,
2 serial & 2 parallel 1/0 ports, real time interrupt clock, CP/M

compatible.
GPC-B0BO0R A 8T oonnion s smmsimingsm s aie $724.95
10X-4232A Serial I/O adapter ................... $29.95

Z-80 STARTER KIT - SD Systems
Complete Z-80 microcomputer with RAM, ROM, 1/0,
keyboard, display, kludge area, manual, & workbook.
CPS-30100K Kit with workbook ................ $299.95
CPS-30100A A & T with workbook . $469.95

AIM-65 - Rockwell International
Complete 6502 microcomputer with alphanumeric display,
printer, keyboard, & instruction manual.

CPK-50165A 1K AIM-65 ..........cccociviinens $424.95

CPK-50465A 4K AIM-65 ............c.oc00..... $474,95
SFK-74600008E 8K Basic ROM ...... .. $64,95
SFK-64600004E 4K assembler ROM ............. $43.95
SFK-74600020E PL/6S5ROM ..................... $84.95
SFK-74600010E Forth ROM ... . $64.95
SFK-74600030E Instant Pascal .................. $99.95
PSX-030A Power Supply ........ccocvveeneannnn. $64.95
ENX-000002 Enclosure .............. cesnases ... $54.95

SPECIAL PACKAGE
4K AIM-65, 8K Basic, power supply, & enclosure
Special Package Price ..................c.ou0. $649.95

S-100 EPROM Boards

PROM-100 - SD Systems
2708, 2716, 2732 EPROM programmer with software.
MEM-99520K Kit with software ................. $189.95
MEM-99520A A & T with software .............. $249.95

PB-1 - SSM Microcomputer
2708, 2716 EPROM board with on-board programmer.
MEM-99510K Kit with manual .... . $154.95
MEM-99510A A & Twithmanual ............... $219.95

EPROM BOARD - Jade
16K or 32K uses 2708 or 2716 EPROMs, 1K boundary.
MEM-16230K Kit w/o EPROMs .................. $79.95
MEM-16230A A& Tw/o EPROMs .............. $119.95

S-100 Video Boards

SPECTRUM COLOR - CompuPro
Full-function color graphics board, up to 8 colors, 256 x 192
graphics, parallel 1/0 port, 8K RAM.

JONCIBTOA ‘A& T cocsmnamaansamss aannnsnas $348.95
IOV-1870C CSC .....vvviiiiiiiinennenn .. $398.95

MICROANGELO - Scion
Ulitra-high-resolution 512 x 480, 256 color or black & white S-
100 video board
ION-IB00A: A& T oy o s ety $799.95

1SO-BUS - Jade
Silent, simple, and on sale - a better motherboard
6 Slot (57%," x 8%")
MBS-061B Bare board .............cccoeeniunnn $22.95
MBS-061K Kit .
MBS-061A A& T
12 Slot (93" x 8%")

MBS-121B Bareboard ............cccuvvueunnnan $34.95

MBS-121K Kit ..o e i cieeire e ieans $69.95

MBS-121A A8 T oovooiavnannivinis $109.95
18 Slot (14'," x 8%")

MBS-181B Bareboard ...............c.covvnnen, $54.95

MBSABTIK Kil ovnnsnnismmmreianmm it $99.95

MBS-181A A& T .........ococvnnnn. o SR $149.95

ACTIVE TERMINATOR - CompuPro
A true mother's helper.
TOXAMIA A BT .o oo o mamameimnimss i $59.45

Prices may be slightly higher at our retail locations. Please call the store nearest you for local price and availability.



Free CP/M 3.0*

S-100 CPU Boards

S-100 Memory Boards

Free CP/M 3.0 Offer

8086/8087 - CompuPro
16 bit, 8 or 10 MHz 8086 CPU with provisions for 8087 &
80130.

CPU-70520A 8 MHz B0B6 A& T ................ $624.95
CPU-70520C 8 MHz 8086 CSC ................. $764.95
CPU-TO530A with8087 A& T ................. $1224.95
CPU-70530C with 8087 CSC .................. $1455.95

8085/8088 - CompuPro

Both 8 & 16 bit CPUs, standard 8 bit S-100 bus, up to 8 MHz,
accesses 16 Megabytes of memory.

CPU-20510A 6 MHz A& T ..................... $398.95
CPU-20510C 6/8 MHz CSC .................... $497.95
CPU-Z - CompuPro
2/4 MHz Z8B0A CPU, 24 bit addressing.
CPU-30500A 2/4 MHz A& T ......c.ovnnnn.n. $279.95
CPU-30500C 3/6 MHz CSC .......ovvveneennn. $374.95

SBC-200 - SD Systems
4 MHz Z-80A CPU with serial & parallel 1/O, 1K RAM, 8K
ROM space, monitor PROM included.

CPC-30200A A& T ......ooovviiviiiiinnnnn.... $329.95

THE BIG Z - Jade
2 or 4 MHz switchable Z-80 CPU board with serial 1/0,
accomodates 2708, 2716, or 2732 EPROM, baud rates from
75 to 9600.
CPU-30201B Bare board w/manual
CPU-30201K Kit with manual
CPU-30210A A & T with manual

CB-2 - SSM Microcomputer
2 or 4 MHz Z-80 CPU board with provision for up to 8K of
ROM or 4K of RAM on board, extended addressing, IEEE S-
100, front panel compatible.
CPU-30300K Kit with manual
CPU-30300A A & T with manual

$229.95
$274.95

2810 Z-80 CPU - C.C.S5.
2 or 4 MHZ Z-80 CPU with serial /O port & on-board monitor
PROM, front panel compatible.

CPU-30400A A & T with PROM ceeeeer. $289.95

2820 Z-80 DMA CPU - C.C.S.
4 MHz Z-80 CPU board with 2 serial 1/0 ports & Centronics
parallel 1/O port, separate data & status ports, DMA daisy
chain compatible.
CPU-30420A A & T with manual

S-100 Disk Controllers

$569.95

DISK 1 - CompuPro
8" or 54" DMA disk controller, single or double density,
single or double sided, 10 MHz.

10D-1810A A& T ........cvnn ... $449.95
IOD-1B10C CSC ....ovvvvvvnnvnnnes .. $554.95
SFC-52506580F 8" CP/M 2.2 for Z-80 . .. $174.95
SFC-52506586F 8" CP/M 2.2 for 8086 . ... $299.95
SFO-54158000F Oasis single user .... ... $499.95
SFO-54158002F Oasis multi-user ............... $849.95

VERSAFLOPPY Il - SD Systems
Double density disk controller for any combination of 5"
and 8" single or double sided, analog phase-locked loop
data separator, vectored interrupts, CP/M 2.2 & Oasis
compatible, control/diagnostic software PROM included.
I0D-1160A A & T with PROM .................. $359.95
SFC-55009047F CP/M 2.2 with VF Il ... ......... $99.95

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

I0D-1300A A & T with CP/M 2.2 $399.95

DOUBLE D - Jade
High reliablity double density disk controller with on-board
Z-80A, auxiliary printer port, IEEE S-100, can function in
multi-user interrupt driven bus.

10D-1200B Bare board & hdwr man  .......... .. $59.95
10D-1200K Kit w/hdwr & sftwr man .. $299.95
I0D-1200A A & T w/hdwr & sftwrman .......... $325.95
SFC-59002001F CP/M 2.2 with Double D ........ $99.95

256K RAMDISK - SD Systems

ExpandoRAM Ill expandable from 64K to 256K using 64K x 1
RAM chips, compatible with CP/M, MP/M, Oasis,
Cromemco, & most other Z-80 based systems, functions as
ultra-high speed disk drive when used with optional
RAMDISK software.

MEM-65064A 64K A& T
MEM-6512BA 128K A& T ..
MEM-65192A 192K A& T
MEM-65256A 256K A& T
SFC-55009000F RAMDISK sftwr CP/M 2.2 .
SFC-55009000F RAMDISK with EXRAM 1t

$474.95
.. $574.95

128K RAM 21 - CompuPro
128K x 8 bit or 64K x 16 bit static RAM board, 12 MHz, 24 bit

addressing.
MEM-12810A A& T ceee.... $1609.95
MEMEI2010C. CSC cvcvsmmmmnsnisnosssse s $1794.95

64K RAM 17 - CompuPro
64K CMOS static RAM board, 10 MHz, low power less than 4
watts, DMA compatible, 24 bit addressing.
MEM-64180A 64K A& T
MEM-64180C 64K CSC

$549.95
$698.95

64K RAM 16 - CompuPro
32K x 16 bit or 64K x 8 bit low power static RAM board, 10
MHz, 24 bit addressing.
MEM-32180A RAM 16 A& T
MEM-32180C RAM 16 CSC ...........

.................. $598.95
.. $698.95

64K STATIC RAM - SSM
IEEE 696/S-100 standard, up to 6MHz/8 Bit, 12MHz/16 Bit, 24
Bit extended addressing, disable-able in 2K increments
MEM-64300A A& T $499.95

64K STATIC RAM - Mem Merchant
64K static S-100 RAM card, 4 to 16K banks up to 8 MHz
MEM-64400A 64K A& T $499.95

64K STATIC RAM - Jade

Uses new 2K x 8 static RAMSs, fully supports IEEE 696 24 bit
extended addressing, 200ns RAMs, lower 32K or entire
board phantomable, 2716 EPROMs may be subbed for
RAMSs, any 2K segment of upper 8K may be disabled, low
power typically less than 500ma.

MEM-99152B Bare board
MEM-99152K Kit less RAM .
MEM-32152K 32K kit
MEM-56152K
MEM-64152K 64K kit ..
Assembled & Tested

2066 64K RAM - C.C.S.
64K RAM board with bank and block select switching
functions for Cromemeco Cromix & Alpha Micro.
MEM-64566A 64K A & T

64K EXPANDORAM Il - SD Systems
Expandable RAM board from 16K to 64K using 4116 RAM
chips.

MEM-16630A 1T6KA&T .......cooiiiiieininn. $344.95
MEM-32631A 32KA & T ...............ooiines $364.95
MEM-48632A 48K A& T .. .. $384.95
MEM-64633A 64K A& T .. ..................... $399.95

MEMORY BANK - Jade
4 MHz §-100 bank selectable expandable to 64K.

MEM-99730B Bare board w/manual ............. $49.95
MEM-99730K Kit withno RAM ................. $179.95
MEM-32731K 32K Kit ....ovvvrmcenrirnienanarnsnn $199.95

MEM-64733K 64K kit
Assembled & Tested

add $50.00

16K STATIC RAM - Mem Merchant
4MHz lo-power static RAM board, IEEE S-100, bank
selectable, addressable in 4K blocks, disable-able in 1K
segments extended addressing.

MEM-16171A 16KA& T ... .ccvvivvnennnn.. ... $149.95

THREE BOARD SET - SD Systems

S-100 board set with 4 MHz Z-80A, 64K of RAM
expandable to 256K, serial and parallel I/O ports,
double-density disk controlier for 5%" and 8" disk
drives, new and improved CP/M 3.0 manual set, system
monitor, control and diagnostic software. Includes SO
Systems SBC-200, 64K ExpandoRAM Ill, Versalfloppy Il,
and FREE CP/M 3.0 - all boards are assembled & tested.

64K Board Set with FREE CP/M 3.0 $1195.00
256K Board Set with FREE CP/M 3.0 $1395.00

S-100 I/0 Boards

SYSTEM SUPPORT 1 - CompuPro

Real time clock, three 16 bit interval timers, dual interrupt
controllers(15 levels), up to 4K EPROM/RAM, RS-232C
serial channel, provision for 8511A/9512 math chip.
I0X-1850A SST1A&T
10X-1850C SS71CSC .......
10X-1855A with 9511 A& T ...
10X-1855C with 9511 CSC ....
I0X-1860A with 9512 A & T .
10X-1860C with 9512 CSC

INTERFACER 1 - CompuPro

2 serial 1/O ports 50-19.2K baud.
IOI1B10A A& T ..ooviiiiiiiinnarnnienne.... $218.95
101-1810C CSC $288.95

INTERFACER 3 - CompuPro
5 or 8 channel serial 1/0 board for interrupt driven multi-user
systems up to 250K baud.
101-1835A 5port A& T ...........ovnen.
101-1835C 5 port CSC

ceoe.. $558.95
$628.95

101-1838BA 8port A& T ... .. $628.95

101-1838C 8port CSC .....c.vveeiiiininninnnnn $749.95
INTERFACER 4 - CompuPro

3 serial, 1 parallel, 1 Centronics parallel.

FOLT1BA0A: A & T Looiicciiiioeanise i L.... $31495

101-1840C CSC .. $414.95

MPX - CompuPro
Muilti-user 1/0 multiplexer & interrupt controller with on-
board 8085A-2 CPU & 4K or 16K of RAM.

I01-1875A 4K MPX A& T ... .. $444,95
101-1875C 4K MPX CSC .... .. $534.95
101-1880A 716K MPX A& T .. .. $584.95
101-1880C 76K MPX CSC ... . $674.95

1/0-8 - SSM Microcomputer
Eight software programmable serial 1/O ports, 110 -19.2K
Baud, ideal for multi-user systems
101-1018A A& T

$469.95

1/0-5 - SSM Microcomputer
Two serial & 3 parallel I/O ports, 110-19.2K Baud
101-1015A A& T $289.95

MPC-4 - SD Systems
Intelligent 4-port serial I/O card, on-board Z-80A, 2K RAM,
4K PROM area, on-board firmware, fully buffered, vectored 2
interrupts, four CTC charnels, add to SD Board set for w

RVICE CARD

powerful multi-user system 177}
101-1504A A & T w/software ceeenees. $495.00 o
w

a

1/0-4 - SSM Microcomputer w

2 serial 1/O ports plus 2 parallel 1/O ports. o
101-1010B Bare board w/manual ................ $35.00 £
101-1010K Kit with manual ..................... $179.95 ©
101-1010A A & T withmanual .................. $249.95 ,"E
w

2710 4 PORT SERIAL - C.C.S. 0

Four RS8-232C serial I/O ports with full handshaking. o
101-1060A A & T with manual .................. $319.95 O

Prices may be slightly higher at our retail locations. Please call the store nearest you for local price and availability.
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+5V

50 2.2K
&
ENTER 22K
DATA
(Note 2)

DEBOUNCER PULSE
GENERATOR

NOTE 1: §,~54 are SPDT switches.
NOTE 2: §, is a momentary SPDT switch.

LATCH

Vec(+5V)

16-PIN
DIP PLUG
AL

~

a[z]

%]

IBE

—
=

[e][]efw]e]w]n]~]

[=]3]

DATA
SWITCHES
(Note 1)

+5v

2.2K

Figure 2b. Test circuit and connector to mate with parallel input port of Figure 2a.

Looking at the first two traces in Figure 4, we
can begin to see why the program loops when it’s
not supposed to. When the first instruction in the
program attempts to read the status port, both
port COH and port FCH are enabled at the same
time. Thus the parallel port status in bit 6 of COH
is masked out by the simultaneous reading of the
data from port FCH. The program then assumes
that new data has been loaded into the parallel
port, so it reads it, displays it, and jumps back to
check the status of the port again. As long as the
VTI is enabled while the status port is being read,
the program will continue to loop. But hang on a
second, let’s not start feeling too smug yet: We still
don’t know why the VTI is being selected in the
first place, or why the problem only occurs for cer-
tain settings of the input switches.

First, let’s see if we can find out why the VTI is
being incorrectly enabled. A good place to start is
with the address lines at the input to the 8131 chip
(refer to Figure 3). This is where a logic analyzer
would really come in handy, since there are six
lines to examine. However, we can get by with a
two-channel scope by using the following proce-
dure. Trigger the scope on the sINP signal as be-

fore. It is input on channel B and is used as a ref-
erence for measuring the other signals. Copy the
sINP signal on to a piece of graph paper, along
with the channel A input that had been monitoring
the BS* signal. Leaving sINP displayed on chan-
nel B, move the channel A probe to pin 11 of the
8131 and copy the address signal A15 onto the
graph paper, taking care to maintain the correct
timing relationship with sINP. Then move the
channel A probe to the next address and then re-
peat the procedure until all the signals of interest
have been copied on to the graph paper.

The eight signals in Figure 4 were obtained us-
ing this method. Studying Figure 4, we can see
that during the two sINP pulses the address bus is
110000XX (where XX represents the state of lines
A9 and A8, which were not monitored). This is the
expected result because either port COH or C2H is
being addressed during the input instructions.
However, it can also be seen that just before and
after the first SINP pulse, the address bus is set to
111111XX (i.e., FCH, FDH, FEH, or FFH, any
of which address the keyboard port on the VTI).
We are still faced with two questions, namely:

e Why are the six most significant bits of the

One of the keys to successful troubleshooting is a good
mental picture of the various boards in your computer system,
their operation and interrelationships.
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$-100 Microcomputer Troubleshooting continued .

address bus set high before the first input in-
struction?

e Why does the VTI latch up in the board-en-
abled condition, considering that the card’s
address is present for only a very short time
before the correct information appears on the
address bus?

Final solution

I was not familar with the characteristics of the
8131 IC, so this seemed to be a good area to inves-
tigate next. This IC is made by National Semicon-
ductor and is described on page 1-141 of Nation-
al’s 1974 Digital IC databook. The 8131 is a 6-bit
comparator with an output latch! The compara-
tor’s output is latched when pin 7 (STROBE*)
goes from a logic “1” to a logic “0”.

Now we are getting somewhere. At least we
know why the VTI stays enabled even when a dif-
ferent input port is addressed. But we still don’t
know how the VTI address got on the bus in the
first place. If that address had not been present,
the VTT wouldn’t have latched up in the enabled
condition, and we would not have had a problem.

I started to think about how the address bus
could contain the wrong information. The problem
is particularly strange because the data appearing
on A8-A15, during the glitches shown in Figure 4,
is the same as that read in on the parallel input
port! Then I remembered that besides offering

more I/O instructions than the 8080, the Z80 also
differs in the way it handles the address bus during
I/O operations.

During an 8080 input or output instruction, the
chip’s eight most significant address lines (AS8-
A15) are set equal to the low-order lines AO
through A7. The VTI takes advantage of this fact
to allow both memory and 1/O operations to ad-
dress the board, while only decoding A10 through
AlS5 in both cases. This is a fairly common tech-
nique, where both memory and I/O ports are con-
structed on a single card.

On the other hand, the Z80 outputs the contents
of either the A or B register on A8-A15 during
I/O instructions (see reference 1). External cir-
cuits on the S.D. Sales Z80 board map A0-A7
onto A8-A1S5 during an I/O instruction. However,
the only way these circuits can detect when an I/O
operation is occurring is by the state of the IN-
PUT/OUTPUT REQUEST (IORQ*) signal
from the Z80. As Figure 5 shows, there is a delay
of approximately one clock period betwen the time
the address bus becomes stable and the time
IORQ* goes low. Thus in a Z80 system, address
lines A8-A15 will always differ from A0-A7 for a
short period at the start of an I/O instruction.
Normally, this would not cause a problem unless
an I/O port latches onto the address present at the
start of the instruction, and this is exactly what the
VTI does.

sINP TO OTHER
(46} 3+ cireuns

CHANNEL A PROBE

TO OTHER
CIRCUITS +5V

ALTERNATE
CHANREL A BS*
SCOPE PROBE
LOCATIONS BOARD
o, S ADDRESS
SELECT
rl0_ ¥ SWITCHES
Al ¥ 15
L 4 3
5] A3 ¥ 13
35) Ald ¥ A | DUAL-CHANNEL
[2¢] TRIGGERED-
Al ¥ n SWEEP SCOPE
STROBE

CHANNEL B PROBE
(Trigger Channel)

Figure 3. Address decode logic on the Polymorphic VTI. When the board is selected,
the output of the 8131 is low (BS*). The measurement set-up for obtaining
the traces of Figure 4 is also shown.
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/O TECHNOLOGY 5- 100IIEEE 696 PLUG- INS

DUAL GPIB-488 INTERFACE BOARD

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

Assembled and tested, P/IN 52748-800-100 $475.00

12-BIT A-D-A CONVERTER BOARD

8 Channel A-D: 12 microsec. Conv. time, Programmable gain & Offset Voltage
control, Diff./Single Voltage or Current Input.

8 Channel D-A: 2 microsec. Settling time, Bipolar V / Unipolar | Output, Pro-
grammable Reference levels, DUAL-PORTED Refresh RAM. 16 or 8-bit Data
Transfers via Program 1/0 or Memory Mapped /0, Extended Addressing and
much more.

Assembled and tested, P/N 52748-900-100 $375.00

128K x 8 [ 64K x 16 MULTI-FUNCTION /O BOARD
CMOS STATIC RAM MODULE , | _ Two Serial SYNG/ASYNG

f [ RS-232, TTL or Current

IgglacOAAn?DDSUPPORT ; . ' : SR Loop with XTAL con-
32K x 8716 x 16 RAM . s fri s g RAEE i - ‘ trolled Dual Baud Rate
: : i g : oo | Generator, Four Parallel

Ports (Input, Output or

Bi.), Three 16-Bit timers,

8-level Interrupt Con-

troller and large Proto

area with +5V, =12V

Assembled and tested, for custom applications.
P/N 52748-100-101 $325.00

BOTTOM BOARD PROTOTYPING BOARD KIT

96K x B/ 48K x 16 RAM

3 Can be used for wire-
150 nsec. Access, 2716 compatible RAM devices, Ex- ] wrap or solder proto-
tended Addressing, Programmable wait cycles, Write pro- typing projects. Comes
tect and Bank select. Battery back-up capability. No . complete with +5,
wait cycles with fast 16-Bit Processors. The module's +12V Regulators, Heat
“Piggy-back’ arrangement provides high density @ low il sinks, 2 Bus Bars, Filter
input power yielding an improved MTBF and space uti- . - = Capacitors and Manual.
lization. :

Kit P/IN 52748-400 $49.95
Assembled and tested, P/N 52748-650-128 $825.00

*PERFORMANCE, POWER, PRICE

A
&
New additions to our line of fine products are always on POST OFFICE BOX 2119 §9
the drawing board. Please watch for the introduction of CANYON COUNTRY, CA 91351 <
these new jtems as they become available. (805) 252-7666 ;
®

= et CANYON COUNTRY
—— e Prices and Specifications subject to change without notice. CA LI FORN IA

CIRCLE 39 ON READER SERVICE CARD




$-100 Microcomputer Troubleshooting continued .

TIMING MARKS
EQUAL 2 1S
PER DIVISION

NOTE 1. Glitches are slightly exaggerated for clarity.

| Figure 4. Polymorphic VTl waveforms. These traces

| were obtained while the test program of
Listing 1 was being executed and the data
input switches were set to FCH.

curs can be understood. Referring to Listing 1, we
see that at address 0106H, the data from the
switches is read into register A. It will remain
there until the problem loops back to its starting
point to read in the status port. As explained ear-
lier, the A register contents will appear on A8-A15
at the start of this input instruction. If the data in
A (read from the switches) happens to correspond
to the address of the VTI card, then that card will
latch up in the enabled state for the duration of the
input instruction.

Under these conditions, the input instruction at
program address 0100H will receive data from
both the status port and the VTI. The value of bit
6 of this status word no longer reflects the true
status of the parallel input port. Thus the program
goes on to 0106H, thinking that new data has been
entered. Before this input instruction is executed,
the A register contains the status word, which does
not equal FCH; thus the VT does not latch up and
the switch data is read in. As long as it equals the
VTI address the problem will recur, since each
time the program attempts to read the status port

It is frequently helpful and often necessary to use software
troubleshooting aids to complement hardware test procedures.

the VTI will latch up.

The easiest way to fix the problem is to turn the
8131 into a nonlatching comparator by grounding
its strobe input (pin 7). Figure 6 illustrates the re-
vised VTI circuit. In this way the VTI will be en-
abled for a short period while address lines AS8-
A15 change from the contents of the A register to
the address present on A0-A7. Since the 8131 is no
longer latching, as soon as the VTI address disap-
pears, the board will be disabled and it will not
interfere with the addressed input port.

Troubleshooting tips

The problem described in this article is a fairly
complex one, involving the interaction of three dif-
ferent pieces of hardware. The fact that I was
eventually able to isolate and correct the problem
can be attributed to applying a number of differ-
ent troubleshooting techniques. Not one of these
techniques by itself yielded the answer, but each
one contributed to the final solution.

The next time you have a problem with your
computer, you may want to use some of the debug-
ging tools described in this article. A summary of
the techniques that I have found to be useful
would include:

o Knowledge of your system. Sometimes, as in
this case, valuable clues as to the nature of a
problem result from relating a symptom of the
problem to a part of your system.

e Divide and conquer. Split up the problem as
much as possible. Test each part of the hard-
ware and software as separate units until the
malfunction or bug is located. When interfac-
ing a new device to your computer, make sure
that both the interface and the device work
separately before connecting them together.

S e

—

A S Z80
| Address Bus

AB-Al5= | AB-A15=A0.A7

Contents of i
Register A
{or Reg. B)

Figure 5. ZBO timing diagram for input or output
operations. Note that the address lines
stabilize before IORQ* goes low, signi-
fying that this is an [/ O instruction.
External circuits on the CPU board use the
IORQ* signal to gate AO-A7 onto the
A8-A15 lines during an |/ O operation.

56 Microsystems February 1983




ayvd 3DIAHIS HIAVIH NO 04 3TOHID

INTELLIGENT VIDEO 1/0 FOR S-100 BUS

64K STATIC RAM BOARD FOR S-100 BUS

$425

VIO-X

The VIO-X Video 1/0 Interface for the
5-100 bus provides features equal to most
intelligent terminals both efficiently and
economically. It allows the use of standard
keyboards and CRT monitors in conjunc-
tion with existing hardware and software. it
will operate with no additional overhead in
5-100 systems regardless of processor or
system speed.

Through the use of the Intel 8275 CRT
controller with an onboard 8085 processor
and 4k memory, the VIO-X interface oper-
ates independently of the host system and
communicates via two ports, thus elimi-
nating the need for host memory space.
The screen display rate is effectively 80,000
baud

The VIO-X1 provides an 80 character by
25 line format (24 lines plus status line)
using a 5 X 7 character set in a 7 % 10 dot
matrix to display the full upper and lower
case ASCII alphanumeric 96 printable
character set (including true descenders)
with 32 special characters for escape and
control characters. An optional 2732
character generator is available which
allows an alternate 7 < 10 contiguous
graphics character set

AN

FULCRUM" .. ...,

The VIO-X2 also offers an 80 character
by 25 line format but uses a 7 X 7 character
set in a 9 X 10 dot matrix allowing high-
resolution characters to be used. This
model also includes expanded firmware for
block mode editing and light pen location.
Contiguous graphics characters are not
supported.

Both models support a full set of control
characters and escape sequences, includ-
ing controls for video attributes, cursor
location and positioning, cursor toggle,
and scroll speed. An onboard Real Time
Clock (RTC) is displayed in the status line
and may be read or set from the host
system. A checksum test is performed on
power-up on the firmware EPROM.

Video attributes provided by the
8275 in the VIO-X include

FLASH CHARACTER
INVERSE CHARACTER
UNDERLINE CHARACTER or
ALT. CHARACTER SET

DIM CHARACTER

The above functions may be toggled
together or separately.

The board may be addressed at any port
pair in the IEEE 696 (S-100) host system
Status and data ports may be swapped if
necessary. Inputs are provided for parallel
keyboard and for light pen as well as an
output for audio signalling. The interrupt
structure is completely compatible with
Digital Research’s MP/M ®,

COMPUTER PRODUCTS WW COMPONENT SUPPLY INC. 1771 JUNCTION AVENUE

Additional features include:

HIGH SPEED OPERATION
PORT MAPPED IEEE S-100
INTERFACE
FORWARD/REVERSE SCROLL or
PROTECTED SCREEN FIELDS
CONVERSATIONAL or BLOCK
MODE (opt)
INTERRUPT OPERATION
CUSTOM CHARACTER SET
CONTROL CHARACTERS
ESCAPE CHARACTER
COMMANDS
# INTELLIGENT TERMINAL
EMULATION
+ TWO PAGE SCREEN MEMORY

VIO-X1-80x255xTA&T $295.00
Conversational Mode
VIO-X2-80x257xXTA&T

Conversational & Block Modes

$345.00

For European enquiries and sales
contact:

Fulcrum (Europe)} England
Phone 061 828763

s SAN JOSE.CA95112 = (408)295-7171

FEATURES

e e 0 ® e 0 0

.

Conforms to |EEE 696 standard.
8 or 16 bit data transfers.

24 bit addressing.

Bank select in 32K-32K or 48-16K.
Banks selectable/deselectable on
DMA.

Responds to phantom pin 67 or 16.
2K x 8 static rams with 2716 pin out.
Power consumption is typically
600 ma.

Banks on or off on power up.
Bank addressable to any of 256
possible ports.

8MHz with 150ns parts standard
faster speeds available on request.
Available partially loaded as a
32K board.

Multiple bank residence.

NEW FEATURES

Phantoms read only, or read and
write.

Generates onboard M-WRITE, or
uses bus M-WRITE.

Two seperate banks, indepen-
dently addressable on 16K boun-
daries. Banks may be overlapped.

OMNIRAM
REV. C

OMNIRAM INTRODUCTION:

The Fulcrum Computer Products OMNIRAM for the |IEEE
696 (S100) bus provides 64 kilobytes of fast static random
access memory. Provision is made for 8 or 16 bit transfers,
extended 24 bit addressing, and for control via the bus
phantom line. In addition, a number of features are included to
make the OMNIRAM compatible with systems designed before
the |IEEE 696 standard was developed. These include bank
selection and provision for operation with IMSAIl-type front
panels. When the bank select option is activated, the board is
divided into two parts which can reside in separate banks. The
division of the board may be into two 32K sections or into one
16K section and one 48K section. 2K blocks may be disabled in
the upper 16K, or 4K blocks in the upper 32K, of memory.
Provision is made for DMA overide of bank select if needed.
The board is also compatible with IEEE 696 or IMSAI-type
extended addressing.

AN

Distributed by

Omniram 64 uUnited States & Canada Prices Only

With HItachiiBFI8 v iiss s o cmreses BAK e hn e A 32K
160n8: Ramg o uinon i saises s ararsae Pl wiaeies SO S
120ns. Rams L i o oo VNS St S I $395
Board WithoutRam .. ................... $200

FULCRUIM" ww COMPONENT SUPPLY INC. 1771 JUNCTION AVENUE s SAN JOSE, CA 95112  (408) 285-7171

COMPUTER PRODUCTS

For European enquiries and sales contact: Fulerum (Europe) England. Phone 061 828763




S$-100 Microcomputer Troubleshooting continued .

e Software diagnostics. A diagnostic is a pro-
gram that exercises a piece of hardware and
indicates whether or not it is functioning prop-
erly. As shown in this article, these programs
can be very simple, especially when used in
conjunction with a hardware test circuit.

e Program loops. When using a scope, a repeti-
tive signal is required to trigger the display. A
simple program loop exercising the suspect
hardware will allow a scope to be used to ex-
amine the problem.

s Use the scope as a logic analyzer. Once the
scope is triggered by some signal, it can be
used as a multichannel logic analyzer by using
one probe to compare all signals of interest to
the trigger signal. Copying each signal onto
graph paper allows the timing relationships of
many signals to be examined.

e Reference material. There are so many ICs on
the market that a good set of data books is
really necessary to understand what a circuit
is designed to do. The reference manuals that
came with your hardware are also an impor-
tant source of information.

Conclusions

By following a specific hardware problem from its
discovery through its solution, this article has pre-
sented a number of troubleshooting techniques
that should be useful to most computer hobbyists.
We have seen how both hardware and software
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CIRCUITS +5v

BOARD

ADDRESS
SELECT
Lyl SWITCHES
AN
[87]
D s
A13
[es}———
[e}-A24 5
s
(|)I
12
-
[76] b ‘\mscounscr IC12PIN T
FROM 8131 PIN 7 BY
CUTTING
sINP TO OTHER
[46] CIRCUITS

Figure 6. Modified VTl address decode logic,
making the 8131 nonlatching

AB-A15=A0-A7
Contents of
Register A
(or Reg. B)

NOTE 1. Signals generated by Z80 chip

NOTE 2. 5-100 bus signals generated by the 5.D. Sales CPU board
and the Polymorphic VTI

Figure 7. Z80 and VTI timing diagram. This diagram
shows that if the CPU board were to
properly generate all 5-100 timing
signals, the VTl would still be strobed at
the wrong time.

troubleshooting techniques are required to isolate
a computer problem.

In tracking down the problem, a two-channel
triggered-sweep scope was the only piece of test
gear used (besides the computer itself). Using the
scope to perform some of the functions of a logic
analyzer helped considerably in determining the
cause of the problem.

Anyone who has a Z80 microcomputer and a
Polymorphic VTI, and who has notéd strange
problems that occur at infrequent intervals, may
want to try the modification to the VTI shown in
Figure 6.

Since the problem only occurs when the A reg-
ister contains the address of the VTI card immedi-
ately before an input instruction addressing anoth-
er port, it won’t crop up too frequently.

Before adding the parallel input port, which led
to the discovery of the problem, I had observed
occasional mysterious bugs affecting my comput-
er. Since | modified the VTI, these have all disap-
peared.

I am not familiar with any other S-100 boards
that use a latching address decoder. However, if
there are any, they would likely cause the same
problem that the VTI did when used with a Z80.
In the light of my experiences, the use of latching
address decoders in S-100 bus systems with Z80
processors should be avoided.

It is difficult to blame either the S.D. Sales Z80
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S-100 Microcomputer Troubleshooting continued . . .

or the Polymorphic VTI for the problem outlined
in this article. Although the VTI is the card I mod-
ified, it probably conforms to the S-100 bus timing
standards, whereas the Z80 does not. On the other
hand, it is unfortunate that the operation of the
S-100 bus is so closely tied to the timing of the
8080 processor. This makes it very difficult, if not
impossible, to put other processors on the bus and
ensure that they will work with every other S-100
card under all circumstances.

Afterword

When 1 first built my VTI over a year ago, it
would not work with my S.D. Sales Z80 CPU. As
it turned out, the reason for this was that the
pSYNC signal generated by the S.D. board did
not conform to the S-100 bus timing requirements.
pSYNC and ¢, were never both high at the same
time. Therefore the STROBE* signal to the 8131
never went low (Figure 3). To make the VTI work,
I had to disconnect the ¢, signal from pin 12 of
IC12. This allowed the 8131 to be strobed when-
ever pPSYNC went high.

The problem described in this article was cor-
rected by disabling the latching feature of the
8131 as controlled by its STROBE* input. As I
was preparing this article, I began to wonder
whether, if pPSYNC had been generated properly,
the problem would have occurred at all.

Figure 7 is a repeat of Figure 4 with the addi-
tion of some of the S-100 signals as generated by
my S.D. Sales CPU board. The pSYNC signal as
defined in the IEEE S-100 bus standard is shown
as IDEAL pSYNC. If this signal had been gener-
ated properly, the 8131 would have been strobed
as shown by the IDEAL 8131 STROBE. The ac-
tual 8131 strobe is shown as the last trace in Fig-
ure 7 (remember, I had to disconnect ¢, from pin

12 of 1C12).
Note that both strobe pulses occur before the

address bus has switched over, so that A8-AlS
equals A0-A7. Therefore, the problem would have
occurred even if the S.D. CPU board had gener-
ated the correct pSYNC signal.

The S-100 bus signals are synthesized by the
CPU board, but are not locked to the Z80 clock.
Therefore, individual Z80 cards may exhibit
slightly different timing relations between  and
¢,. However, the timing margins are so close that
I suspect any Z80 card will cause trouble when
used with peripheral boards employing latching

address decoders.
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INFORMATION MANRGEMENT
PACKAGE (indexing,
sort & search,
tabulation,

address labels,

word processor inter-
faces, and lots more!

A> COMMUNICATION SOFTWARE
A> For CP/M-based Systems

CP/M is a trademark of Digital Research

—
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Configured for a wide variety of systems.
Disk formats include 8-inch, Osborne, Xerox ...

T_[’llllIIIITTIIIIll] | EE
Call or T]J COMPU-DRAKW
wite ] 1227 Goler House  Dealer
for Rochester, NY 14620 LngulnLes
infornation T)  Phone: (716)-Us4-3188 invited
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| MasterCard, Visa & American Express cards uelcome.
| Separately ordered documentation may be returned
for full refund within 10 doys?
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The Ackerman Digital/Systems
Promblaster

A versatile and convenient $S-100 PROM programmer

by lan F. Darwin

hat a bewildering array of

EPROM types we face! There are

two different EPROMs called

2716: One needs only a single volt-

age, one uses three different volt-
ages. Similar confusion exists for the 2708 and
other EPROM types. But people who play the mi-
crocomputer game often need to read or write
EPROM software. When I decided to buy an
S-100 EPROM board, only the Ackerman Digital
board seemed to have all the features that I
wanted. It was available in bare-board form or as a
kit, claimed IEEE-696 standard compliance, was
from an established company, and handled a wide
range of EPROM types. I ordered the bare
board.

The board is cleanly laid out, neatly screened,
and is the first board I've seen that had the legend
“IEEE-696 Compliance” printed right on it, spe-
cifically, “SLAVE 18/16 W2 T250.” This shows
that it was a slave (generally CPUs are masters,

Ian F. Darwin, 467 Melita Crescent, Toronto, On-
tario M6G 3X9 Canada

I/O boards can be “temporary masters’ or slaves,
and memory boards are slaves), can use 8- or 16-
bit I/O addressing (i.e., can use 8080/Z80 I/O
with 255 ports, or can use 16-bit I/O with 65535
port addresses). The data transfer is 8-bit only;
there is no sXTRQ* line. It can also provide up to
two wait states and has a worst-case access of 250
nanoseconds. (For more details on these markings,
see the article on “The IEEE Standard” in Micro-
systems, 1981: Vol. 2, No. 5, page 46.) The board
is designed to work at 1, 2 or 4 MHz. It may work
to 6 MHz, but the documentation makes it seem
unlikely.

The Promblaster has features beyond those of
other boards. There are no “personality modules™
such as one finds with other EPROM boards: It’s
all done in software. By comparison, the MicroDy-
namics board, a newly announced IEEE-696
S-100 EPROM programmer, needs a personality
module (a small piece of hardware) for each dif-
ferent EPROM type. When buying the ADS
board, do buy the ADS software package, Prom-
writer; it’s worth it! Worth it if you have an 8080/
Z80 CPU, that is; the software is in machine code

Table 1. EPROM types

ADS Mfr’s
software capacity Used Official

name rating as Manufacturer name Pins Voltages
INT2708 8Kxl1 1Kx38 Intel 2708 24 pin 3 voltage
TMS2708 8Kx1 1Kx8 Texas Inst. 2708 24 pin 3 voltage
MCM2708 8Kx1 1Kx8 Motorola 2708 24 pin 3 voltage
TMS2508 8Kx1 1Kx8 Texas Inst. 2508 24 pin 1 voltage
INT2716 16Kx1 2Kx8 Intel 2716 24 pin 1 voltage
TMS2516 16Kx1 2Kx8 Texas Inst. 2516 24 pin 1 voltage
TMS2716 16Kx1 2Kx8 Texas Inst. 2716 24 pin 3 voltage
MCM2716 16Kx1 2Kx8 Motorola 2716 24 pin 1 voltage
TMS2532 32Kx1 4Kx8 Texas Inst. 2532 24 pin 1 voltage
INT2732 32Kx1 4Kx8 Intel 2732 24 pin 1 voltage
INT2764 68Kx1 4Kx8 Intel 2764 28 pin 1 voltagé
TMS2564 64Kx1 8Kx8 Texas Inst. 2564 28 pin 1 voltage
MC68764 64Kx1 8Kx8 Motorola 68764 24 pin 1 voltage

Note: Compatible EPROMS can be programmed by using the name of the nearest equivalent; e.g., Hitachi HN462716

may be blasted under the name INT2716.
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and you do not get the source. If you need /want to
write your own, the documentation should be ade-
quate and does include one example, for program-
ming a 2716 EPROM, in assembler.

The Promwriter software provides complete
control over the EPROM board, including reading
and writing EPROMs, setting up the board for
different EPROM types, and so on. Most of the
parameters for the board are set through the four
I/0 ports.

The software selects the voltages and timing for
a number of different EPROM types (Table 1). It
will also verify unprogrammed EPROMS and
check that an EPROM has been programmed cor-
rectly. It will load a .HEX file into memory for
programming and even give you a list of .HEX
files on your disk! (See Table 2).

Table 2. Promwriter software commands

B—Base port address

C—Check that EPROM is erased
D-—Dump memory

E—Exit to CP/M

F—Fill memory

H—Help summary

L—Load .HEX file into memory
O—Offset for subsequent memory references
P—Program an EPROM

Q—~Query .HEX files in CP/M directory
R—Read an EPROM into memory
S—checkSum of memory

T—set Type of EPROM

V—Verify that EPROM matches memory

The Promwriter program is not menu driven,
but its built-in Help command and its simple com-
mands make it quite easy to use. Only “standard”
CP/M facilities appear to be used; it reads . HEX
files and the CP/M directory with no trouble on
my Intersystems double-density DMA floppy con-
troller. No special assumptions are made about
terminal size, speed or smartness.

One curious effect of the lack of “personality”
modules is that you must not insert the PROM
into the hardware until you have told the software
what kind of PROM is used, since strange voltages
may be present! In addition, you are not supposed
to RESET the S-100 with a PROM in the pro-
grammer. | don’t know what happens if you do—
the manual warns of dire consequences. If you’re
worried, you might think about bringing the
EPROM socket to the front panel via ribbon cable
and mounting the socket near your RESET but-
ton. ADS has developed this as an add-on kit, but I
have not received mine yet.

One feature I'd like to see added to the software
relates to port selection. The ADS “Promwriter”
software assumes I/O ports CO..C3 for the
board, but I have a PMMI modem board at those

addresses. The ADS software has a (B)ase com-
mand for changing this, but I keep forgetting to
enter it! If they were to publish the locations(s)
which the Base command changes, I could use
DDT to alter them permanently.

Another “nice feature,” although used only in-
frequently, would be the ability to (W)rite a . HEX
file: If you can read them, why not write them?
This feature exists in the new software, which I
have not yet received.

In assembling the board, I had trouble locating
a few parts. I would suggest that if buying the bare
board rather than the kit, you buy the 28-pin LIF
socket (Low Insertion Force; this makes it easy to
insert/remove the EPROM), the 250-uH choke,
and maybe (depending on your local supplier) the
TL497 switching regulator and the 74L.S682 ICs
from ADS when you order the board. (The 28-pin
is only needed for 64K EPROMs; the 2708
through 2732 all use the readily available 24-pin
socket, which you could get by with until 64K
EPROMs become commonplace.)

I do wish that manufacturers who sell bare
boards would tell you up front when there are
hard-to-find parts! These are listed in the ADS
catalog, but I ordered the board directly from one
of their magazine ads and got the catalog with the
board!

The documentation is quite good. The hardware
manual is neatly printed and contains complete as-
sembly instructions and detailed checking proce-
dures. It does fail to explain a few jumper options.
Most readers of this magazine would be able to
figure out most of these from the complete sche-
matic in the manual, but the address decoder
switches are obscure and the comparator is a new
IC (74L.S682) that isn’t in most TTL data books
yet. ADS has said they will add the missing infor-
mation in the next version of the manual. There
was one small error in the testing instructions in
my version. The software manual I received was a
faded photocopy of the output from a matrix print-
er. Despite the poor print quality, the documenta-
tion is readable and reasonably complete.

I had to call ADS once or twice for technical

“ A s

Figure 1. ADS Promblaster, component side

The Promblaster has features beyond those of other
boards. There are no ‘“‘personality modules’’ such as one
finds with other EPROMSs: It’s all done in software,
which provides complete control over the EPROM board.
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The Ackerman Digital Systems Promblaster continued .

assistance; they were helpful over the phone. They
are also very good with software updates: I've only
had the thing a short while and have received,
without charge, two patches to the software (in the
form of .ASM source, a dozen or so lines long, to
type in and add with DDT).

I haven’t gotten the board working with my old
S-100 system, but I suspect this is due to a timing
problem with my very nonstandard CPU. ADS
has an optional hardware mod for such a problem,
and I have applied it. The board works fine with
my Godbout 8085/8088 CPU board. There are no

ADS PROMVRITER YE®R 1.2 #2012 (H FOR HELP)
COPVYRIGHT (C) 1981 BY ACKE-MAN DIGITAL 5VY¢

5., INC.
1TTHS2708 (I tell it I'm going to insert a 2708 EPRON)

{1 Insert the EPROM)

{1 tell it to read into memory 4000 from EPROM)
(it checks!)

1P4000,44FF, 0
SIZE ER®=O®
194000, 43FF., 0
:D4000,4010 (dump the first few bytes)

4000 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF

4010 FF (the EPROM was blank, FF's Imply ERASED condition)
12100, 110.0 (Program the EPHUM from elsewhere in memory)

1R4000,4010,0 (read it back in for visual examination)

10a000. 4010 (and dump both EPROM data,,.)
4000 C3 78 01 B6 OC 00 00 0S5 00 00 20 CO 00 OD 01 10
410 o1

D190, 110 (... and oririnal data)

0100 C3 78 01 B6& OC D0 00 05 00 0O 00 CO 00 00 Ol 10
o110 o1
125000,5100.0 (here 1 changed EPROIS, stil]l same type)
(now dump contents

1DS000,SOLF of newly-Inserted EPROM)
5000 €3 40 00 C3 43 0O CP 16 00 CA 06 00 D3 00 E6 7F
5010 FE 03 CA 43 00 CY DB Ol E6 02 C9 FS CD 16 00 CA
'

jumper options for inverted clocks and such things
that one finds on some manufacturers’ boards.

Conclusion

If you want a good IEEE-696 S-100 EPROM
burner that is moderately priced and well sup-
ported, try the Ackerman Digital PromBlaster.

For further reading:

Intel Memory Design Handbook, 1977. Santa
Clara, CA.

Section on ROMs provides introduction to ROM
and EPROM technology and programming, with
detailed discussion of the Intel 2708 and 2716.
The book is 85 from Intel Literature Department,
3065 Bowers Ave, Santa Clara, CA 95051. Ask
for notes on the 2732/2764 if interested.

Croal, Ted: **An S-100 EPROM programmer us-
ing the Intel 8255 PPL.” Microsystems, 1980: Vol.
1, No. 6, page 46.

Describes construction of a low-cost 2708-only
programmer.

Golter, L.B.: “Build a low-cost EPROM Eraser.”
Byte, April 1980, page 234.

Ciarcia, Steve: “Build an intelligent EPROM pro-
grammer.” Byte, October 1981, page 36.
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GET THE BEST OUT OF CP/M-
WITH WAVE MATE’S ZILLET

.9 O €

Cost €Effective

Highest Performance of any
4MHZ Z80 Board : ]
128 K Usable RAM o 952 e L e
€nhanced Software to . :

Optimize CP/M g St

DMA Track Buffered Disk
Controller

Only 8 x 10.7 inches in size
Power only 5v @ 1.5 a.
Use any Serial Terminal and
Centronics compatible printer
Capable of supporting MP/M

WAVE MATE INC.

14009 S. Crenshaw Blvd.
Hawthorne, CA 90250

(213) 978-8600 Telex: 194369

(1) Printer/Winch Port
(2) Printer Conn.

(3) Winch. Conn.

(4) €xp. Data Bus

(5) CPU Chip

(6) DMA Chip

(7) Power

(8) Clock Timer Cont.
(9) First Serial Port
(10) 2nd Serial Port
(11) DART

(12) Charge Pump
(13)128K RAM

(14) Data Separator
(15) Boot Disk Setter
(18) Floppy Disk Contr,
(7)5% " Floppy Conn.
(18)8" Floppy Conn.

dd 85 o 6 &

' WAVE MATE INTERNATIONAL
159 Chee de Vleurgat
1050 Brussels, Belgium
Tel: (02) 649 10 70 Telex: 24050
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Promblaster continued . . .

At a glance

Name: Promblaster (hardware), Promwriter
(software)

Use: Programming Erasable Programmable
Read-Only Memories (EPROMs) for storing
programs and/or data in semipermanent com-
puter memory

Manufacturer:
Ackerman Digital Systems, Inc.,
110 N York Road, Suite 208
Elmhurst, IL 60126
(312) 530-8992

Price: Board with software: $95 (software
available in 8" or 5%’ disks). Kit: $249.95; as-
sembled and tested, $349.95. Optional accesso-
ry: Remote programming socket, $49.95.

System: S-100, IEEE-696 compliance

Features: Supports wide range of EPROM
types from 2708 to 2764, programs from mem-
ory or reads .HEX file

Needs: CP/M operating system (or write your
own software); S-100 bus system with system
clock rate of 1-4 MHz

IEEE-488

GENERAL PURPOSE PARALLEL INTERFACE
LINKS PRINTERS, TEST EQUIPMENT
AND EXPERIMENTS TO THE IEEE-488 BUS

* CENTRONICS INTERFACE COMPATABLE
* CONVERTS 488 PROTOCOL TO TTL I/0

SUPPORTS ALL TALK / LISTEN FUNCTIONS

» EIGHT POWER DRIVERS CONTROL DC. LOADS
* PROGRAMMING EXAMPLES INCLUDED

* CABLES AVAILABLE FOR MOST APPLICATIONS
* PRICED FROM $195 / $15 FOR MANUAL ONLY

CALL OR WRITE FOR DETAILS

GETa

SEITZ TECHNICAL PRODUCTS, INC
P.0. BOX 76 NEW LONDON, PA 19360
PHONE (215} 266-5111

CIRCLE 10 ON READER SERVICE CARD

- L ]
Bring the flavor of Unix
to your Z80 CP/M system
- -
with Unica

“Unicum: a thing unique in its kind, especially an example of writing.
Unica: the plural of unicum.”

The Unica: aunique collection of programs supporting many features of the
Unix operating system never before available under CP/M. The Unica are

more than software tools; they are finely crafted instruments of surgical
quality. Some of the Unica are:

be - bimary file compare, display differences in hex

cat - catenate files (vertically)

cp - copy one or more files, even between users

dm - disk mapper, reports free blocks and directory space
fid file identification by unique numbers (CRC's)

he - horizontal file catenation and column permutation

In - create file links (multiple names for one file)

Is - intelligent directory lister, optional multi-columns

mv - move (rename) files, even between users

m - remove (delete) files, with optional verification

sC - source file compare, with resynchronization

sfa - set/reset file attributes, optional verification

sp spelling error corrector, with 80,000 word dictionary
s - search multiple files for a pattern

srt in-memory file sorter, optional duplicate line omission
tee - pipe fitting {(copy input stream to multiple outputs)

tr transliterate (translate character codes)

we - word counter, counts characters, words, and lines
wx - word extractor, copies each word to a separate line

Each Unicum understands several flags (“options” or “switches”) which
control program alternatives. No special “shell” is needed; Unica commands
are typed to the standard CP/M command interpreter. The Unica package
supports several Unix like facilities, such as filename user numbers:

sc data.bas;2 data.bas;3
(compares files belonging to user 2 and user 3);
Wildcard patterns:

m -v *tmp*
(types each filename containing the letters TMP and asks whether to delete
the file);
I/O redirection:

Is -a >proj.dir
(writes a directory listing of all files to file “proj.dir™);
Pipes:

dm b: | sr free >lst:
(creates a map of disk Bz, extracts those lines in the map which contain the
word “free”, and prints them on the listing device).

The Unica are written in XM-80, a low level language which combines
rigorously checked procedure definition and invocation with the versatility
of Z80 assembly language. XM-80 includes alanguage translator which turns
XM 80 programs into source code for MACRO-80, the industry standard
assembler from Microsoft. It also includes a MACRO-80 object library with
over forty “software components”, subroutine packages which are called to
perform services such as piping, wildcard matching, output formatting, and
device-independent /O with buffers of any size from 1 to 64k bytes.

The source code for each Unicum main program (but not for the software
component library) is provided. With the Unica and XM-80, you can
customize each utility to your installation, and write your own applications
quickly and efficiently. Programs which you write using XM 80 components
are not subject to any licensing fee.

Extensive documentation includes tutorials, reference manuals, individual
spec sheets for each component, and thorough descriptions of each
Unicum.

Update policy: each Unica owner is informed when new Unica or
components become available. At any time, and as often as you like, you can
return the distribution disk with a $10 handling fee and get the current
versions of the Unica and XM-80, with documentation for all new or changed
software.

The Unica and XM-80 (which requires MACRO-80) are priced at $195, or
$25 for the documentation. The Unica alone are supplied as *.COM
executable files and are priced at $95 for the set, or $15 for the
documentation. Software is distributed only on 8” floppy disks for 280 CP/M
version 2 systems. All orders must be pad in advance; no COD’s or
purchase orders, please. Quantity discounts are available. Shipment outside
of the US or Canada costs an additional $20. Bank checks must be in US
funds drawn on a US bank.

Knowlo
P.O. Box 283 A gy
Wilsonville, Oregon 97070

Visa/Mastercard customers call (503) 639-3420 for next day shipment.
CP M s a trademark of Digital Research. Unicum and Unica are trademarks of
Knowlogy. Unix is a trademark of Bell Telephone Labs. XM 80 is a trademark of
Scientific Enterprises. Z80 is a trademark of Zilog Inc
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SOFTWARE PRODUCT REVIEW

A Look at Pascal/MT +

by Jeff Duntemann

write both APL and Basic code for a living,

and neither is my language of choice for a

home computer system. Not because they

are slow languages; a little planning often

makes speed unimportant. APL and Basic
make it all too easy to quickly create reams of
“write-only” code, in which the algorithm is ob-
vious now, but six weeks of doing other things will
turn it into ancient Hebrew. Pascal was designed
to prevent that sort of thing. From the beginning I
decided to settle for nothing less.

I consider P-code languages incomplete; if
you've gotten as far as intermediate code, why not
go all the way? That narrowed the field consider-
ably: It was Pascal/ MT+ by MT Microsystems,
or Pascal/Z by Intersystems. I chose MT+. I
won’t make a judgement here on Pascal/Z, since I
don’t own it and have never used it, but I will put
down what facts I do have, and an informed review
of Pascal/Z elsewhere will allow you to make your
own decisions.

Toward transportable
modular code

Pascal/MT+ is a native code compiler for ISO
Standard Pascal. At this writing it supports the
8080, 8085, and Z80 CPUs. (By the time you read
this, the 8086/8088 version may well be avail-
able.) Future versions will support the 6809,
Z8000, and 68000 as well. This was a powerful
plus from my point of view. Once all the various
MT + code generators have been released, a single
Pascal source program will run on any of the sup-
ported machines with only minor (and possibly
zero) tinkering. With the dizzying speed at which
the microcomputer field moves, I just don’t know
what sort of machine I'll be running in 1985. It
could well be the 68000—and I would like to be
able to bring five years’ worth of hard-won soft-
ware along as well. Pascal/Z, for the near term, is
locked into the Z80/Z8000 family. I prefer not to
limit my choices, thank you.

A close look at the MT+ runtime environment
illustrates what a straightjacket a 64K address
space has already become. The compiler requires a
56K CP/M system at minimum. Even so, MT+
swaps no fewer than four overlay files in and out of
memory as it compiles. Using overlays is a way of
“folding™ a very large program down to runnable
size by only running a portion of the program in
memory at any one time, and reading in large
chunks of code from disk as required. It is both
tricky to do and time-consuming, but, sadly, quite
necessary for things as sophisticated as Pascal/
MT+. Furthermore, the buffer into which the
compiler writes its compiled code is only 2K bytes
long. This limits (and severely, I sometimes think!)

Jeff Duntemann, 301 Susquehanna Road, Roches-
ter NY 14618

the amount of code that may be present in any
given BEGIN/END construct, be it procedure,
function, or main program. Good programming
practice dictates that BEGIN/END constructs be
short anyway, for the sake of readability, but there
are times when nothing but a fat procedure will
reallydo . . . .

The output of the MT+ compiler is an .ERL
(Extended Relocatable) file, which is compatible
with the Microsoft Relocatable format. These
.ERL files are then linked into a runnable .COM
file object program by LINKMT, the MT+ link-
er. Conceivably, a module compiled under Micro-
soft Fortran could be linked with Pascal/MT+
modules, but I have not done this, nor have I heard
of anyone who has. “Compatible” is often a very
rubbery word.

The user is encouraged to follow “modular”
programming practice—that is, to develop librar-
ies of related procedures and functions that are
compiled separately from the actual applications
program. Such library functions are declared as
EXTERNAL, and “hooks” are left with which the
linker can fasten library routines to the main pro-
gram at link time. This system has the added ben-
fit of encouraging reuse of widely applicable code.
I link two libraries of external routines into each
applications program: One contains routines that
may be applied to all of my Pascal programs (key-
board input routines, sorts and searches) and the
other library contains routines specific to that ap-
plication.

Many of the statements and functions of MT +
are themselves written in Pascal and are linked
into the .COM file, just as user-written procedures
and functions are. These code segments are stored
in a very large library file. The linker is intelligent
enough to search the library and link to the . COM
file only those statements and functions called by
the user in his application program.

There’s a worm in it, though: If you decide to
market an applications program containing code
linked from the MT+ library, MT Microsystems
requires a $500 royalty as per the license agree-
ment. These terms are much more liberal than Mi-
crosoft’s and Digital Research’s (which demand
the right to insert copyright notices into your code,
examine your books whenever they please, and
other dubious nonsense) but the concept in general
leaves a sour taste in my mouth. Realize that the
library does not contain utility subroutines, but
snippets of the language itself—it is as though In-
tel were to demand a royalty for the use of its 8080
opcodes. In my opinion this detracts from the sin-
cerity of the wailing we’ve heard about software
piracy lately. Lots of hands are in lots of pockets—
who’s to throw the first stone?

Filling the holes in the ISO standard

Paraphrasing a popular T-shirt transfer: Pascal

64 Microsystems February 1983




may not be perfect, but parts of it are excellent.
The language does have some holes, and MT + at-
tempts to fill a few of them.

ISO Pascal defines no *“else” condition for its
CASE statement (which is rather like a Basic
ON/GOTO). If your input parameter does not
match one of the several choices, program action is
literally undefined—an academic’s way of saying
that the system could well crash. This is madness,
and MT+, like all other Pascals I’ve heard of, al-
lows an ELSE clause. If no ELSE clause is in-
cluded, control simply falls through to the next
Pascal statement.

ISO does not define a mechanism for doing port
I/0O. You can get away with that on a CDC 6000.
An 8080 Pascal, to be useful, needs to be able to
talk to its ports. MT + “invisibly” declares to 256-
byte arrays called INP and OUT. These arrays
may take part in statements just like any other ar-
ray, with the port numbers acting as subscripts.
Additionally, 16-bit port 1/O has been defined for
the 16-bit CPU versions under development.

Three additional standard data types exist in
Pascal/MT+: BYTE, WORD, and STRING. A
BYTE is identical to ISO type CHAR, save that it
may take part in mathematical statements. It thus
provides a convenient “bridge” between character
and integer types for involved character manipula-
tion. A WORD is similar to BYTE except that it
uses the full 16 bits—again, looking ahead to the
16-bit CPUs.

The STRING type is perhaps MT+s finest ex-
tension to ISO Pascal. A STRING is an array of
CHAR with element zero acting as a dynamic
length pointer. MT+ provides a number of string
functions for searching strings for other strings,
deleting parts of strings, concatenating strings to-
gether, and subbing characters and strings into
other strings. These functions are written in ma-
chine language, and they are fast. Strings may be
compared via standard relational operators.
Strings may be output to the console with a single
WRITELN statement.

MT+ also supports the writing of interrupt
routines in Pascal. My hardware does not support
interrupts, so I have not tested this feature. Brief-
ly, an interrupt procedure is declared in this
format:

PROCEDURE INTERRUPT [3] KEY-
PRESS;

with code following to process a keypress when
8080 interrupt vector is received. MT + automati-
cally saves registers and handles the interrupt-en-
able flag, freeing the user from such housekeeping.
However, built-in procedures ENABLE and DIS-
ABLE give the user direct control of the enable
flag if needed.

Pascal/MT+ code may be written to ROM if
desired, although reassembly of parts of the run-
time package is required. This feature is poorly
documented, and I have not yet tested it.

Math features

I do not do very much number crunching on my
machine; my interests simply do not lie in that di-
rection. Math, however, is truly Pascal/MT+’s
strong suit. The user may choose either of two
REAL types for his application: An 18-digit fixed-
point REAL with four decimal digits and sign (22
significant figures all told) for business applica-
tions, or a scientific/engineering-oriented floating-
point REAL with about 6.5 digits precision.

The scientific REAL format is that of the
AMD9511 hardware floating-point chip, with
good reason: The software floating-point routines
emulate this chip for fast math. For lightning
math, source given for the system hooks into an
actual AMD9511, which should make an 8080/
MT+ system outrun any other 8-bit system for
number crunching.

All standard Pascal math functions are imple-
mented, including square root, exponent, natural
log, all trig functions and inverse trig functions.
No random-number generator is supplied, which I
sorely miss, though if I wanted one badly enough,
writing one would not be difficult.

File 10

All ISO standard file operations are present:
GET/PUT, READ(LN)/WRITE(LN). These
procedures are written in Pascal, and source is
available at extra cost. Additionally, two proce-
dures are supplied to read and write to files one
byte at a time, which is a good deal faster than
GET/PUT through the file window (FILENM").
For even faster file access, BLOCKREAD/
BLOCKWRITE procedures are given to read and
write an entire block (usually a sector) to and from
the disk at once.

Random file 1/O is supported through SEEK-
READ/SEEKWRITE, which incorporate both
the seek and the actual movement of data into one
command. These commands, while not ISO Stan-
dard, amount to a random-access GET/PUT, and
use the file window in the same manner. Random
I/O is reasonably fast, and I have found it ex-
tremely convenient. In the first release of MT+,
random and sequential files were not compatible.
Release 5.2 and later allow sequential access of
randomly written files and vice versa. There were
some early bugs in the random I/O, but these have
been corrected.

I should point out here that Pascal/Z does not
implement GET/PUT, and thus is not ISO stan-
dard. This is a serious omission! That lack above
anything else swung my initial decision away from
Pascal/Z. Furthermore, Pascal/Z does not sup-
port random access of files.

Speed

“Speed” is another very rubbery word when ap-
plied to language systems. Compiler speed is
claimed in some MT+ ads to be 1000 lines of

All creators of a language system have a responsibility
to teach beginners the language. The widespread
neglect of user education will ultimately limit the market. . .
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UNIX, with change.

Idr]s is a trademark of Whitesmiths, Ltd. / UNIX is a trademark of Bell Laboratories.

Put off by the UNIX price tag and licensing range of processors. And we kept it small.

restrictions? If you are, take a closer look Idris can run comfortably where UNIX -

at Idris. can’t even fit: On an MC68000 with no mem-
Idris gives you all the power of UNIX ory management hardware, for example.

at a fraction of the cost—and they're highly ~ On a bank-switched 8080 or Z80. Or on any

compatible—even pin-for-pin in some LSI-11 or PDP-11 with memory management.

cases. Upfront expenses are much lower, Avery big Idris plus.

you only pay for the parts you ship, and the Find out how you can put Idris to

end-user licenses can be transferable. work in your favorite configuration today.
What's more, we wrote Idris ourselves—  Write Whitesmiths, Ltd., 97 Lowell Road,

from the ground up—so you'll have fewer ~ Concord, Massachusetts, 01742. Or call
licensing hassles. We wrote it almost entirely  (617) 369-8499, TLX 951708 SOFTWARE CNCM.
in C, for maximum portability across a wide With Idris, you pocket the change.

Whitesmiths, Ltd.
Crafting SoftwareTools for your Trade.

Distributors: Australia, Fawnray Pry. Ltd. P.O.B. 224 Hurstville NSW 2220 (612) 570-6100
Japan, Advanced Data Controls, Corp., Chiyoda-ku, Tokyo (03) 263-0383
United Kingdom, Real Time Systems, Newcastle upon Tyne 0632 733131
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A Look Pascal MT + continued . . .

source per minute. This may be true if all lines are
comments. I think a better estimate would be 300-
400 LPM, and it is very sensitive to the type of
code being compiled. Generating a .PRN file at
compile time also slows things down tremendously.
With all the bells and whistles and a .PRN file
growing on disk, you should expect a compile
speed closer to 150-200 LPM. Since most of the
source blocks which I compile are less than 300
lines long, this is entirely acceptable.

The speed of the output code is an even rougher
thing to estimate. A published benchmark calcu-
lating an Eratosthenes Sieve (which is a method of
locating prime numbers) makes MT+ the winner
at 25 seconds, followed by Pascal/Z at 129 sec-
onds, UCSD Pascal at 239 seconds and Pascal/M
at 450 seconds. If you’re into prime numbers that
may mean something to you; I am skeptical, espe-
cially in the light of another benchmark I found in
the Z Users' Group Newsletter #6, which indi-
cated that MT+ and Pascal/Z ran a number of
Niklaus Wirth’s own programs virtually neck-and-
neck, speedwise.

My own observation is that programs compiled
under MT + ran like greased rockets compared to
anything I ever did in Basic or APL. Choosing one
native-code compiler over another on the basis of
speed benchmarks is probably unwise. In any in-
telligently written compiler (both Pascals qualify)
the speed-limiting factor is the target CPU, (and
the benchmark algorithm!) rot the output code.

Documentation

Here’s where the claws come out! I am very famil-
iar with MT+’s documentation and have looked
over that of Pascal/Z, and both get a big, tremen-
dous, bleeding Zero. I spent many agonizing hours
flipping through the 120-odd pages (no index was
included) trying to pin down the subtleties of Pas-
cal/ MT+. MT Microsystems pointedly denies
any ability to teach a user Pascal. This may be
true, but is it right? In my experience, one learns a
language only by using it, so, in a sense, all crea-
tors of language systems have a responsibility to
teach beginners the language.

Furthermore, one would expect, at very least,
that the features of the compiler specific to Pas-
cal/MT+ would get exhaustive treatment with
numerous examples. Not so. Most of the exten-
sions to Pascal are described in 150 words or less,
many without any examples at all. In many cases,
the manual directs the user to read and examine
the runtime package source to learn how to do cer-
tain things. To learn Pascal, then, one has to read
Pascal first. Catch 22!

This would be a killer flaw were not all other
microcomputer language system user documenta-
tion as bad or worse. Ultimately, this neglect of
user education will limit the market for microcom-
puter language systems. Eager hobbyists like my-
self will continue to bull through scanty, hodge-
podge documentation and be glad for it. However,
productivity-conscious EDP managers and small
businessmen will shake their heads and go to IBM.
My suggestion, for all creators of microcomputer

language systems: Set aside six or seven thousand
dollars as soon as possible and pay a professional
tech writer to do a complete, elaborately exampled
description of the language, including a beginners’
tutorial. If it is written wisely it could even be
mass-marketed as a Pascal text, using the vendor’s
own implementation as a working example. Else,
who knows? We could all be buying our compilers
from IBM in 10 years.

Conclusion

Pascal/MT+ has my vote as the finest native-
code compiler available to the CP/M hobbyist to-
day. There is very little which can be done in as-
sembler that cannot be accomplished in Pascal/
MT+. What penalty there is, is paid in code com-
pactness (MT+ object modules tend to be bulky
for what they do) but with the plummeting price of
memory this will become less and less of a consid-
eration. It is ISO standard and then some. Given a
decent manual, it will be unbeatable.

Pascal MT+ runs on any CP/M system with
56K RAM. Price: $495. Available from:

Digital Research

P.O. Box 579

160 Central Ave.
Pacific Grove CA 93950
(408) 649-3896

INTRODUCING

One of the finest implementations of the FORTH language.
Field tested and reliable, UNIFORTH is available for Z-80
and most 16-bit systems using 8" disk drives.

As a task, UNIFORTH is compatible with and supports all
features and file types of the CP/M, CDOS, MS-DOS and DEC
operating systems. As an operating system, UNIFORTH will
function “'stand-alone’” on most commercial microcomputers.

The FORTH-79 Standard language has been extended with
over 500 new words that provide full-screen and line-oriented
editors, array and string handling, enhanced disk and terminal
I/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 applica-
tions, etc,

Compare these features with any other FORTH on the market:

® Speed and efficiency

® Variety of options

® Ease of use

® Quality of documentation

You'll find UNIFORTH is superior.

Prices start at $35. Call or write for our free brochure,

Unified software Systems

P.O. Box 2644, New Carrollton, MD 20784, (301) 552-1295

CIRCLE 158 ON READER SERVICE CARD

67




Build an S-100 E2PROM Board

Take advantage of the latest in PROM technology
to save programs in nonvolatile memory

by Randy Reitz

emember the days when you wanted to

change that monitor or boot loader pro-

gram in EPROM? You turned off your

system, opened your mainframe, re-

moved the board containing the
EPROM, removed the EPROM from its socket,
got out the old trusty EPROM ultraviolet, and so
on...and about two hours later, if everything
went well, you had a reprogrammed EPROM.
Well, forget those days because the electrically
erasable PROM is finally here, and here’s how to
get your S-100 E2PROM (also known as an EE-
PROM) up and running. Now just write to the
E2PROM, just like you would to RAM, and it is
reprogrammed. Wowee!

A little background

Intel has been offering a sample of their new 2817
EZPROM IC with an applications handbook (265
pages) and set of spec sheets for $10. So I grabbed
the opportunity and sent away for one. The 2817 is
a 2K x 8 device. It has a 250 ns read time, which
means that you can use it in a 4MHz Z80 system
without need for wait states.

Erasure and rewriting of the selected byte is ac-
complished by the application of a 21-volt pulse
for 10 ms. The 2817 includes the circuitry to do
this, so the designer does not even have to worry
about it. However, since writing typically takes 10
ms, one has to do one of two things: either suspend
processor operation during this time, or generate
an interrupt so that the processor can do some oth-
er task in the meantime. The easy way out is just
to suspend operation via the ready control input to
the microprocessor. Naturally, I choose the easier
method.

Incidentally, the 2817 is the newest of several
E2PROMs from Intel. It was preceded by the 2816
and 2815. These two earlier devices are pin com-
patible with the trusty old 2716 2K x 8 EPROM.
However, they require additional interfacing cir-
cuitry that is internal to the 2817. So although the
2817 is not compatible with any previous
EPROMs, it is considerably easier to wire up a
circuit.

The 2817 contains all the circuitry for it to do
data writes, leaving the processor free to perform
other tasks. When data is written to the 2817 it
latches the address, data, and control signals, and
starts to write. At the same time the READY line
goes low, indicating that the 2817 is busy. The
CPU can now be either halted or allowed to per-
form some other task. The 2817 uses the 21-volt
supply to erase the selected location, write the new
data, and verify that the location is successfully

Randy Reitz, 26 Maple Street, Chatham Twp.,
NJ 07928

programmed (by comparing the data in the cell to
the latched data). When this process is completed
(typically 10 ms), the READY line comes back up
high. The timing of this process is controlled by
the value of the capacitor connected to the TC
pin.

When the 2817 is not being written to or read
from, it goes into a standby power mode that re-
duces. power consumption by 50%. This occurs
when the CE input is high.

The S$-100 board

The circuitry for the S-100 E2PROM is shown in
Figure 1. The +21 volt supply is generated from
the +8 volt supply using a Fairchild 78S40
switching regulator IC and is shown in Figure 2.
This circuit is a variation on a similar circuit
shown by Steve Ciarcia in Byte magazine (No-
vember 1981, page 43). Note that the inductor is a
toroid-shaped coil wound on a ferrite core. The in-
structions for winding the inductor are given in
Steve’s article. The 78S40 and inductor core and
bobbins are available from MicroMint Inc., 917
Midway, Woodmere, NY 11598 for $11.50. The
25 kilohm potentiometer should be adjusted so
that the output is exactly 21 volts. Some adjust-
ment in component values (particularly the induc-
tor) may be necessary to compensate for variations
in component tolerances. An assembled and tested
S5VDC-t0-21VDC converter that can be mounted
on an S-100 card is also available for $15 from
Elpac Power Systems, 3131 S. Standard Ave.,
Santa Ana, CA 92705; (714) 479-4440.

If you have a 24-volt DC source available (e.g.,
disk drive power supply) then you can derive the
21 volts from it, using the circuit that is shown in
Figure 3.

The remainder of the circuit consists of an ad-
dress decoder (74LS30) to put the base address of
the E2PROM at E000 hex (a good place in a
North Star system), the read /write control circuit,
and data in/out control. If more than one 2817 is
used, then buffers should be used on address lines
A0-A10 to minimize loading on the S-100 address
bus.

I do not claim that this is the optimum imple-
mentation for this circuit. I designed it this way to
use parts that I had readily available. In fact, one
should be able to build this interface with fewer
ICs, using the interface circuits shown in the book
by Sol Libes and Mark Garetz entitled Interfacing
To S-100/IEEE-696 Microcomputers, published
by Osborne/McGraw-Hill.

Also, instead of connecting the READY/
BUSY pin of the 2817 to the S-100 RDY line, you
can connect it to an interrupt line and write an
appropriate interrupt routine to use time better
when the 2817 is writing.
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COMPUTERS & ELECTRONICS

aWEEPSTAKE

he Computers & Electronics
Sweepstakes is open to all our
readers. No purchase is neces-
sary—and you’ll receive a fantastic
Atari home computer system worth
over $1600 if you're the lucky winner!

How the
Sweepstakes works

Just mail the attached card or the
coupon below after filling in your
name and address. Be sure to indicate
whether you're also subscribing to
Computers & Electronics at the spe-
cal rates shown—you can save as
much as 33%.

Then, if you win, you’ll get a
superb Atari personal computer sys-
tem: the Atari 800 with 16K RAM
and 10K ROM... .an 810 Disk Drive...
a 16K RAM Memory Module for
extra memory... a pair of Joystick
Controllers for game interaction.
Use the Atari to handle small
business and professional applica-
tions as well as sophisticated
home processing functions—and,
of course, for entertainment.
Analyze your investments, learn

OFFICIAL RULES
No Purchase Necessary

1. On an official entry form or a 3" x 5" piece of paper, hand print
your name. address and zip code. Enter as often as you wish, but
mail each entry separately to Computers & Electronics Sweep-
stakes. P.0. Box 2785, Boulder, Colorado 80322. Entries must be
received no later than March 31, 1983, and the drawing will be
held by April 21. 1983. All entries become the property of
Gomputers & Electronics. which reserves the right to reprint the
name and address of the winner.

2. The winner will be selected in a random drawing from among all
entries received. under the supervision of the publishers of
Computers & Electronics, whose decision will be final. Only one
prize will be awarded in this Sweepstakes. Winner will be
nolified by mail and may be required to execute affidavit of
eligibility and release. Odds of winning will depend on the number
of entries received. Ziff-Davis will arrange delivery of prize.
Taxes are the responsibility of the winner. Any manufacturer’s
warranties will apply. but Zift-Davis makes no warranties with
regard to any prizes. Prize is not transferable. No substitutions
for prizes

3. Sweepstakes open to all residents of the U.S., its territories and
possessions. except employees (and their families) of Ziff-Davis
Publishing Company, its affiliates, and its advertising and
promotion agencies. Void wherever prohibited or restricted by
law.

4, For the winner's name. send a stamped, self-addressed envelope
to Computers & Electronics Sweepstakes, Circulation Depart-
ment. Zilf-Davis Publishing Company. One Park Avenue, New
York. N.Y. 10016.

Save up to 33% on Computers & Electronics, too!

languages, do business accounting,
play video games. Programmable in
Basic or Assembly, the 800 can use all
Atari peripherals and can control up
to four disk drives and a 60 lpm
printer. In all, the 800 and its acces-
sories form a package worth a full
$1620 at retail!

You’re sure to win with
Computers & Electronics!

Whether you win our Sweep-
stakes or not, the hours you spend on
a personal computer—or with home
electronics projects—are certain to be
winners when you subscribe to Com-
puters & Electronics (formerly Popu-
lar Electronics). 1t’'s the Number One
magazine in its field—concentrating
on computers, but packed with news
of audio equipment, communications
and electronics.

Why not enjoy a year or more of

Computers & Electronics at our
low introductory prices? You'll
save up to 33% if you subscribe
at the same time you enter our

Sweepstakes!
Atariis a registered trademark of

I

Atari, Inc.

CIAL ENTRY FORM -

Mail to: Computers & Electronics Sweepstakes
P.O. Box 2785, Boulder, Colorado 80322

0 YES! Enter my name in the Computers &
Electronics Sweepstakes, and start my subscription
to Computers & Electronics for the term checked:

O One year (12 issues) only $12.97—19% off!
O Two years only $22.97—28% off!
O Three years only $31.97—33% off!

..__....-___

Savings based on full one-year subseription price of $15.97. CHECK ONE:
O Payment enclosed.
[0 NO I don’t wish to subscribe now, but tell me [ Bill me later.
if I've won the Computers & Electronics Sweepstakes. .
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E2PROM continued . . .
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Figure 1. S-100 E’PROM board circuit
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3 PROGRAMS IN ONE

We think LYNC is the best communications program
you can buy. It transfers absolutely ANY type of file (in
either the terminal or communications mode), gets
your data thru even on marginal phone lines, and
requires NO PROGRAMMING whatsoever to get it
running. Also, any computer running LYNC can be run
REMOTELY.

LYNC has 6 types of data transfer in the terminal
mode alone including line-by-line, xon/xoff, and hex
conversion upload.

The communications mode (used hetween micros),
lets you re-log drives and view directories of both
computers from either end. You're in total control at
all times.

LYNC has more features than we could possibly list
here—so give us a call for more information and we
will get LYNC working for you.

id . ht arkhurs Ve
Hdatghs  onrmsemtn

CALL

w 1-805-964-7959

MULTIPLE CPU LICENSE $155

CP/M 2-80 version

(Other versions available)

(Dealer inquiries invited)

CIRCLE 154 ON READER SERVICE CARD

IMITE - Crosstalk

MITE - An intelligent terminal and file transfer utility,
includes all capabilities of CROSSTALK, plus:

Crosstalk - An intelligent terminal and file transfer utility

Binary Protocols: CLINK, XMODEM (with opt. CRC
and BATCH), HAYES terminal program, IBMPC (text
files only)

Macro Strings: 10 of up to 64 characters, fully interac-
tive, able to tie into function keys, supports fully auto
logon

Command Style: Menu OR Command

Parameter Control: Full control on ALL hardware im-
plementations (over 20 systems)

Text File Upload Features: XON/XOFF support,
programmable turnaround character, programmable
intercharacter delay

Text File Download Features: Programmable flow
control characters

System Commands: Disk directory, display remaining
disk space, display size of any file(s), type file to con-
sole, list file to printer, erase file(s) with opt. query,
rename file, login new diskette for read/write, set file
attributes, set user number

Utilities: Text file compression/expansion, TRSDOS to
CP/M text file conversion, Line Numbered Text Editor,
MFT for single drive systems

Installation: Simple to use INSTALL program
Price: $150.00

Binary Prcllc)bol.é: CLINK

Macro Strings: 4 of up to 40 characters

Command Style: Command only

Parameter Control: (baud rate, parity, data bits, etc.) Only
on 3 implementations (Hayes S100/PMMI S100/ IBMPC)

Text File Upload Features: None

Text File Download Features: None

System Commands: Disk directory

Utilities: None

Installation: Requires DDT
Price: $190.00

A product of ;

mHCRDF Post Office Box 6045
Las

Tallahassee, FL 32301
INC Telephone (904) 385-2708
Dealer and distributor inquiries welcome.

Crosstalk is a trademark of Microstuf
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E2PROM continued . . .
Conclusion
An E2PROM opens up tremendous opportunities.
$-100 BUS I use my E2PROM to hold my monitor communi-
DT cations program. [ like to have this program im-
1 3.3 10mH . " H :
v > * CLALL: mediately available, since I use it so often. Also, I
asou am still fine-tuning the program and adding fea-
ia \a = tures. Thus, the E2PROM is ideal for this applica-
v o e i tion. If you come up with other interesting uses for
9 SENSE COLLECTOR SWITCH
comP+ COLLECTOR
ljj /1A 78540 2
2 Vet
SWITCH %
C GND EMITTER COMP—
12 n 3 10 | 820 IN914
| +24V b AAAAA +21V
0.005:F L kit S :}:w vDC Vo
1.2K +H 1000F 22V ZENER
Issvm: (IN4748)
Figure 2. +8V to + 21V step-up regulator circuit Figure 3. Voltage step-down circuit
¢

It has been several years in the making and now it is here. Learmning to
Program in C, by Thomas Plum, feaches C language from the ground up. With
or without previous programming experience, anyone acguainted with
computers will find a clear description of how C works.

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

Topic areas include:
e Environmental details - starting C

e Data and variables - using the memory

e Operators and expressions - intuitive reasons for C precedence.
e Control structure - readability rules

® Functions - print and scan made easy

e Case study - full Blackjack source, from design to documentation
e Pointer, struct clarified

P L M H ALL 1 Spruce Ave, Cardiff, NJ 08232
Phone orders: 609-927-3770

e explains C step-by-step T TUET) SR D P W e (SR D W PR A O G e Y E W

: . " ] d inf ti Pleasesendme _________ coples of “Learning to Program in C
@ pl’OCf ical “how to I o ;eu% H’L:rsr::"i:: rs | 0t $25. (plus $1.25 for N.J. residents) ea. enclosed find $ I
h g i
approac I on C and UNIX NAME
e describes what happens ADDRESS
in the computer I

O Check
I O Mastercard O Visa ExpirationDate___ Card No.

O American Express Signature

h_------_---- ------
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210 pp++, 7x10, Price $25.

o

ciry STATE ZIP l
d

b
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E2PROM continued . . .
SIGMOTEK INTERNATIONAL CORPORATION
the circuit, or circuit improvements, please let us 327 Clarkin Ct, Walnut Creek, CA 94598
know about them. (415) 938-5097
THE NEW 2817A E?PROM

As this issue of Microsystems was being type- MICROPROCESSOR CRYSTALS (MHz)

set, we learned that Intel plans to introduce, 1.000, 1.2288, 16896, 1.8432 4.00 each

late this year, an improved version of the 2817 2.000, 2.097152, 2.4576 3.00 each

E?PROM, to be called the 2817A. It will do 32768, 3579545, 4000,  4.194304, 4.433619 - 2.00 each

away with much of the circuitry shown in this 49152, 5000, 50688, 5185 57143  2.00 each

article and make interfacing much simpler. 6.000, 6.144, 6400, 6.5536, 7.000 2.00 each

First, the 2817A will operate from a single 7.3728, 8.000, 10.000, 11.000, 12.000 2.00 each
-+ 5V power source. This will be accomplished 14.31818, 15.575,  18.000, 18.432 2.00 each
}ay an internal +5V-to-+21V pump and regu- 19.6608, 20.000, 22.1184, 32.000, 48.000 2.50 each
ator circuit. Therefore the circuits shown in i
Figures 2 and 3 will no longer be needed. TUNI?ZGTE!:;] m‘zCRYSTALS (3 x 8 Minature) 150 each

Second, an open drain output stage on the 30 KHz to 50 KHz irasirs
RDY /BSY line will be used so that this pin can q
be tied directly to the S-100 busy RDY line. EPROMS

Third, the RDY/BSY line will be relocated 2532 (5V, 450 ns) 4.75 each
from pin 2 to pin 1 with address bit 12 on pin 2. 2732 (5V, 450 ns) 4.50 each
This will make the pinout compatible with 64K 2764 (5\1' 450 ns) 10.00 each
E2PROMs. ; '

Lastly, the 2817A will not require the timing DYNAMIC RAMS
capacitor previously required between pin 26 4164 (150 ns) 7.50 each
and ground.

This will make the 2817A a very cost-effec- Minimum order $10.00. For shipping include $2.00 for UPS ground. $3.00
tive substitute for CMOS with battery backup for UPS Blue Label Air. California residents add sales tax.
where nonvolatile memory is required. CIRCLE 156 ON READER SERVICE CARD

—Sol Libes, editor
o

NO PROBLEM. WE'VE BEEN
PROF. EASY —N  5ING BACKREST. WE'LL
WE LOST THE | ,ysT RESTORE IT.
MASTER FILE! BACKREST INTELLIGENTLY
BACKS UP ANY HARD DISK TO

WHAT HAPPENED
TO IT 211! FLOPPY DISKS AND ALLOWS
SIMPLE RESTORATION LATER./|

IT ONLY BACKS UP FILES
THAT WERE CHANGED,

IT PRODUCES A REPORT
SHOWING WHAT IT HAS
DONE, EVEN STATISTICS
ON HARD DISK USAGE
AND BAD FILES!

THIS IS GREAT!
MY DATA IS SAFE, AND
| DIDN'T HAVE TO SPEND
THOUSANDS BUYING A
TAPE BACKUP DEVICE.

BUT WHAT IF A
FILE IS TOO BIG
FOR A FLOPPY

DOESN'T IT USE
A LOT OF
FLOPPY DISKS?

BACKREST WILL
SPLIT IT BETWEEN
CODED FLOPPY DISKS,

Toll free order line: (800) 431-1953 ext 185 ‘

Stok Software Inc. Complete 8 inch CP/M format disk :
In NY (800) 942-1935 ext
17 West 17th Street and manual retails for $99.95. N.Y. & o) 8xt 185
New York, N.Y. 10011 residents please add sales tax. @ - : Dealer inquiries invited.
(212) 243-1444 CP/M is TM of Digital Research
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Four SBCs Reviewed

A close look at the Advanced Digital Super Quad,
intercontinental Micro Systems CPZ-48000, Teletek
SysteMaster, and Sierra Data Sciences SBC-100

by David Hardy

his is a review of four of the most popu-

lar S-100 single-board computers cur-

rently in production. All four are 64K

S-100 **system masters’” with on-board

RAM, I/0O, and floppy disk controllers.
Each board is capable of running, without any oth-
er boards, as a complete stand-alone CP/M-based
S-100 machine. Just add a frame, drives, and a
terminal, and you are up and running.

In addition, all of the boards can meet the new
IEEE-696/S-100 Standard specs (with certain
qualifications—see below), so they can be used
with most boards available for S-100 machines.

Although this review is primarily intended to
compare the hardware features of each board, the
“stock” CP/M software offered with each ma-
chine will also be examined. This is necessary be-
cause even the most advanced hardware is com-
pletely useless without functional software. 1 have
seen many CP/M systems with superior hardware
forced to sit idle because of improperly imple-
mented BIOSs. One of the machines I use at work
was delivered with a CP/M operating system that
wasn’t even able to warm-boot! When I asked the
programmer who wrote the BIOS for it why the
machine would cold-boot whenever it was sup-
posed to warm-boot, he told me that the warm-
boot feature was ‘“‘an option” that Digital Re-
search had never really intended to be used! None
of the boards reviewed here has such terrible prob-
lems, but I have found some irregularities in each
that I feel should be mentioned in order to make
the reader aware of any possible problems that
might arise in an actual installation.

Although installation was not difficult, none of
these bnards can really be thought of as an “out-
of-the-box™ plug-in. Bringing up each board in-
volved several things that the novice probably
would not plan for, not to mention installation of
the usual 1/O cables, etc.

All the boards were tested with 8" double-sided
Shugart drives (the “standard” drive by which all
others are referenced in the documentation).

A complete discussion of each of these boards
could fill an entire book. In fact, I could spend
several pages just discussing the hardware features
of each board. Fortunately, the boards all have
several basic things in common that should be dis-
cussed before covering each board separately.

What the boards have in common

e All of the boards are IEEE-696/S-100 compati-
ble. Well, almost. Certain minor exceptions are
listed in each manual, and each manufacturer is,

David Hardy, 736 Notre Dame, Grosse Point, MI
48230

of course, free to use the NDEF lines of the IEEE-
696 bus for whatever special purposes he wants.

e All of the boards require forced-air cooling,
which is already provided in most S-100 frames.
Because of the great number of ICs mounted on
each board, these boardsall runrather hot and could
overheat without proper air flow.

e All of the boards contain circuitry for the fol-
lowing five functions:

—CPU (Z80)

—I1/0 (SI0)

—Counter/timer (CTC or 8253)

—64K memory

-—Disk control

e All of the boards use dynamic read/write
memory. In fact, all use 64K bit 4164s ICs or
equivalent, which is ok, unless you are planning to
use your computer on a trip to outer space.

e All of the boards contain on-board EPROM
that can be switched off under program control
and replaced by on-board RAM (phantomed).

o All of the boards can run MP/M and Turbo-
dos, as well as CP/M.

o All of the boards can function as a bus master
as defined by the IEEE-696 rules.

e None of the boards functions as a “slave.”

o All of the boards cost about $1000 each.

o All of the boards (when bought with CP/M)
are provided with the usual standard CP/M docu-
mentation and programs from Digital Research.

Individual descriptions

The Advanced Digital Super \
Quad board
The Super Quad’s advertised features:
Z80A @ 4MHz Real-time interrupt clock
1793 floppy disk controller (Z80-CTC)
64K dynamic memory 5-100 extended addressing
(4164), switchable in 16K (A16-A23)
banks Allows external DMA
2K or 4K EPROM (2716 or devices
2732), switchable RAMDISK drive option

2 serial ports (Z80-DARTor  CP/M, MP/M, and

SIO) TurboDos available
2 12-bit parallel ports
(Z80-PIO)

One-year warranty
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The Super Quad is delivered with a two-manual
set: one that covers the Super Quad board and
hardware, and another that covers its CP/M im-
plementation. The documentation also includes
complete schematics. The supplied CP/M disk
contains the source for a CP/M BIOS and loader,
a FORMAT program, and a MODEM program
(actually a modified MODEM7.ASM from the
CPMUG), and the usual programs seen on a
CP/M disk (PIP, STAT, etc.). The BIOS requires
Microsoft’s M80 (a recent version) to assemble.
Source for the on-board PROM is available on re-
quest. The disk also contains several DOC files for
use in system modification, installation, and cer-
tain specific hardware applications.

The serial and parallel ports each require a
small interface board about 2’ square (called PS
NET) in order to talk to the real world. For exam-
ple, the PS NET board for the serial port contains
RS-232 line drivers and receivers that are neces-
sary to connect the serial port to most serial termi-
nals. RS-422 and -499 PS NET boards are also
available. The port driver circuitry is built on these
small boards to allow the end-user additional in-
terfacing flexibility. Different serial or parallel in-
terface modules can be used by just changing the
PS NET boards to suit your requirements. Al-
though the board is very densely packed with ICs,
four additional “empty’ sockets are provided for
user additions or modifications.

The manual is about 150 pages long and in-
cludes sections on basic operation, hardware con-

figuration, setting up different disk drives (an ab-
solute must), some theory of the board’s operation,
and several appendices of the various ICs used on
the board such as monitoring error codes, applica-
tion notes, and “recommended additional” S-100
boards.

The Super Quad “comes up” in an EPROM
monitor. This is a nice feature when the board is
first brought up, since it allows the system to run
without any floppy drives connected, and makes it
easy to verify that the terminal is properly con-
nected. A new monitor EPROM, now available,
can AUTO-BOOT, so the monitor feature can be
disabled, if desired. The monitor can be a handy
feature for a hacker or system troubleshooting, but
makes turnkey operation a bit clumsy. The moni-
tor resides in memory from 0FO00H to OFFFFH
and can be easily switched out with a simple out-
put instruction. When the monitor is switched out,
RAM is restored, so when you turn off the ROM,
you have the full 64K of read/write memory avail-
able.

Although two of the four boards reviewed here

have the ability to perform DMA operations to the

on-board RAM via DMA controllers, the Super
Quad is the only board that is able to perform true
DMA to external devices (i.e., to other S-100
boards). The board makes use of most of the ports
from 0 to 20H, and allows additional boards to use
the remaining ports without restriction.

The Super Quad can use either 8" or 54
drives, although only one size at a time. You have

Table 1. Board Ratings
Item ADC ICM Sierra Teletek
Documentation G G G G
Board quality (construction, etc.) E E E E
Requires external expansion boards Yes Yes No No
Software quality G E G G
Source listings supplied Yes Yes Yes Yes
Circuit diagrams supplied Yes ND Yes Yes
Ease of installation G G G G
IEEE-696 compatible Yes Yes Yes Yes
Can be IEEE-696 bus master? Yes Yes Yes Yes
Can be IEEE-696 bus slave? No No No No
Overall speed (See note 5) G G G G
Forced-air cooling required? Yes Yes Yes Yes
Drive steppers enabled always? No No Yes Yes
Switched on-board PROM Yes Yes Yes Yes
Extended memory addressing (A16-A23) Yes Yes (1) Yes No (3)
Allows DMA to other S-100 boards Yes Yes (2) No Yes (4)
Timer/counter CTC 8253 CTC CTC
DMA controller No 9517A No Z30-DMA
Processing benchmark time (sec): 11:13 11:00 11:08 11:02
Disk I/0O benchmark time (sec): 5.9 7.0 10.1 6.0
Suggested list price $ 875 1025 895 895

E = Excellent, G = Good, F = Fair, P = Poor, VP = Very Poor

ND = Requires nondisclosure agreement
1. Also allows dynamic memory addressing
2. Allows DM A via 95174 DM A controller

3. Uses bank-switching via I/O ports, instead of extended addressing

4. Allows DM A via Z80-DMA controller

5. Overall speed is a hybrid evaluation, based on 1I/O speed and efficiency, processor speed and ef-

ficiency, and software efficiency.
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Four SBC’s Reviewed continued . . .

to set jumpers on the board to select whichever size
drive you choose, so changing from one size to the
other frequently would be difficult.

Bringing up the board is simple enough:

» Read the manual

e Configure the board (set the jumpers for
your drives and a few other misc. things)

e Connect the terminal and set its speed

e Connect the drives

e Plug in the board

e Power on

Because the board comes up running the inter-
nal monitor, you will immediately see if the board
and terminal are working. (If you don’t connect
the drives, the board will start up in a resident
EPROM monitor. If you do, it will just ask you to
insert a system disk into the A drive.) Then insert
the disk into drive A, and CP/M should load.

That’s all straightforward and simple. Setting
the jumpers would be the hardest part, although it
is clearly explained in the manual.

When 1 first received this board, the hardware
and software were in dire need of improvement.
There was a minor hardware problem that kept
the “‘current” CP/M drive always selected, and
the software had several terrible bugs, including
an implementation of CP/M that didn’t warm-
boot properly, didn’t trap BDOS errors, and had
several other rather terrible problems. Happily,
the software and documentation have since been
much improved and these problems have been
eliminated. In the new versions, the BDOS error
trapping and DPBs have been repaired, and 1024-
byte sector size has been added. In addition, the
warm-boot problem has been corrected, making
the CP/M implementation quite good, if a bit un-
usual.

The unusual parts involve the use of a ROM-
based CCP that is actually based on ZCPR 1.0
(the public-domain Z80-based CCP replacement)
and that is simply moved into place at each warm-
boot; the use of only a single system track (to hold
just a small cold-boot loader); and the “reloca-
tion” of the CP/M system from the system tracks
if?lto ’;1 file called CPM.SYS (shades of CP/M

us!).

Some notes on the CP/M system provided

with the Super Quad:

e 61K system size, TPA is OD700H bytes

1024-byte sectors, 2K blocks

Drives are stepped (initially) at 3 ms

Only 1 system track required

BDOS errors are displayed, but not

trapped in the BIOS

e CCP (ZCPR) loaded from EPROM at
warm-boot

The Intercontinental Micro \
Systems Corp. CPZ-48000 board

The CPZ-48000's advertised features:
IEEE S-100 bus compliance Extended addressing
Z80A @ 4MHz (A16-A23)

1793 floppy disk controller 8 vectored priority interrupts
in DMA, interrupt, or 2K or 4K EPROM on-board,

programmed 1/ O mode switchable
2 serial 1/0 channels (one Software-selectable baud
programmable in DMA, rates
interrupt, or programmed  Real-time clock
1/0) Z80A SIO
2 parallel 1/ O channels CP/M, TurboDos, and
(programmable as above) MP/ M available
4-channel DMA controller Turbo-Disk implementation
64K dynamic RAM (4164) included
with programmable One-year warranty
memory deselect of
4-64K

The CPZ-48000 is delivered with a manual of
about 60 pages. The manual clearly introduces
and explains the CPZ-48000, and explains its op-
eration, options, and implementation. Although
the manual can be somewhat intimidating due to
its “typewritten” appearance, it is well indexed
and easy to reference. Like all manuals, it should
be read cover to cover before attempting to bring
up the board that it describes.

The CP/M disk provided with the board con-
tains the usual CP/M files: PIP, STAT, etc.
Furnished source files include the boot loader,
SYSGEN, FORMAT, and BIOS, as well as sev-
eral disk copy and test utilities. The BIOS is par-
ticularly well implemented, and the source file is
easy to modify and understand.

The BIOS includes one very interesting feature
called Turbo-Disk (no relation to TurboDos, the
operating system). This feature allows a block of
RAM memory to be treated as a disk, complete
with directory, etc. The result (if you have the
RAM) is a lightning-fast drive that comes in real
handy for those S-L-O-W linkers and compilers.
The Turbo-Disk drivers are included in the BIOS
source, which means they are easy to implement,
and even easier to figure out.

Like the Super Quad, the CPZ-48000 requires

Although installation is not difficult, none of these
boards can really be thought of as an
‘“‘out-of-the-box’’ plug-in. Bringing up each board
involves things the novice might not plan for.
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SOFTWARE DESCRIPTIONS

TPM (TPM 1) - $80 A Z80 only operating system which is
capable of running CP/M programs. Includes many features not
found in CP/M such as independent disk directory partitioning for
up to 255 user partitions, space, time and version commarids. date
and time, create FCB, chain program, direct disk 1/0, abbreviated
commands and more! Available for North Star (either single or
double density), TRS—80 Model | (offset 4200H) or 11, Versatloppy
|, Tarbell I, or Osborne |

TPM-I11-5125 An expanded version of TPM whichis fully CP/M
2.2 compatible but still retains the extra features our customers
have come to depend on. This versien is super FAST. Extended
density capability allows over 600K per side on an 8" disk. Availa-
ble preconfigured for Versatloppy Il (8" or 5%). Epson QX-10, or
TRS-80 Model 11

—— CONFIGURATOR |

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 (S125). Sample PIOS (BIOS) SOURCE
(SFREE), MACRO 11 ($100). LINKER ($80). DEBUG | (S80)
QED ($150). ZEDIT ($50). TOP 1 (S80) BASIC 1 (550) and
BASIC 1l (8100}

$815 Value NOW §250

—— DEVELOPER |
Includes: MACRO | ($80). DEBUG | {S80). ZEDIT (S50}
TOP | ($80), BASIC | (S50) and BASIC Il {$100)

$440 value NOW 8150

DEVELOPER Il
Includes: MACRO Il ($100), MACRO Il ($150), LINKER
{S80). DEBUG | ($80). DEBUG I ($100). BUSINESS BASIC
{5200). QED ($150), TOP Il ($100), ZDDT (840), ZAPPLE
SOURCE (S80). MODEM SOURCE (540) and DISAS-
SEMBLER ($80) ZTEL (80)

§1280 Value NOW $350

DEVELOPER IlI
Includes: QSAL ($200). QED ($150), BUSINESS BASIC
(S200). ZTEL (S80) and TOP Il (5100)

§730 Value NOW $300

COMBO
Includes: DEVELOPER Il ($1280). ACCOUNTING PACK-
AGE (5300}, QSAL (S200) and 6502X ($150;

$1930 Value NOW $500

CONFIGURATOR I!

Includes: TPM-II ($125). Sample PIOS (BIOS) SOURCE
(SFREE). MACRO Il (S100). MACRO Il ($150), LINKER
(S80). DEBUG ($80). DEBUG 11 {$100). QSAL (S200). QED
(§150). ZTEL (S80). TOP Il ($100). BUSINESS BASIC
(5200) and MODEM SOURCE (S40) and DISASSEMBLER
(S80)

$1485 Value NOW $400

— 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 | (380). BUSINESS BASIC
{S200). MACRO I ($80). DEBUG 1 (S80). ZDDT {S40). ZTEL
(SB0). TOP | ($80) and MODEM ($40)

$680 Value NOW $680

—— MODEL Il PROGRAMMER
This package is only for the TRS-80 Model II.
It includes: TPM-II (3125). BUSINESS BASIC (5200).
MACRO Il ($100), MACRO 11l ($150). LINKER (S80).
DEBUG i ($80). DEBUG 11 (S100). QED ($150). ZTEL ($80)
TOP Il (8100). ZDOT (S40). ZAPPLE SOURCE (S80)
MODEM (840). MODEM SOURCE (S40) and DISAS-
SEMBLER ($80)

$1445 Value NOW 8375

BASIC | - 850, a 12K~ basic interpreter with 7 digit precision.
BASIC |1 - $100. 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 to
protect source 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-

LINKER - $80. A linking loader for handling the linkable
modules created by the above assemblers

DEBUG | - $80. A tool for debugging Z80 or 8080 code
Disassembles to COL/TOL mnemonics compatible with above
assemblers. Traces code even through ROM. Commands include
Calculate. Display. Examine. Fill. Goto. List. Mode. Open File, Put
Set Wait, Trace, and Search

DEBUG Il - 3100. A superset of Debug |. Adds Instruction
Interpreter. Radix change. Set Trap/Conditional display. Trace
options. and Zap FCB

6502X - $150. A 6502 cross assembler. Runs on the 780 but
assembles 6502 instructions into 6502 object code! Similar features
as our Macro assemblers

QSAL - 5200. A SUPER FAST Z80 assembler. Up to 10 times
faster than conventional assemblers. Directly generates code into
memory in one pass but also to offset for execution in its own
memory space. Pascal like structures: repeat...until. if..then...else.
while...do. begin..end. case..of. Multiple statements per line.
special register handling expressions. long symbol names, auto
and modular assembly. and more! This one uses ZILOG Mnemonics.

QED - $150. A screen editor which is both FAST and easy to
learn. Commands include block delete. copy. and move to a
named file or within text. repeat previous command. change.
locate. find at start of line. and numerous curser and window
movement functions. Works with any CRT having clear screen
addressable cursor. clear to end of line. and clear to end of screen

DISK FORMATS

When ordering software specify which disk format you would like

CODE DESCRIPTION

83D 8" IBM 3740 Single Density (128 bytes/26 sectors/77 tracks)
80D 8" Double Density (256 bytes/26 sectors/77 tracks)
8xXD 8" CDL Extended Density (1024 bytes/8 sector /77 traceks

58D 5.25" Single Density (TRS80 Madel I, Versafloppy I, Tarbell 1}

5EP 5.25" Epson Double Density

5PC 5.25" IBM PC Double Density

SXE 5.25" Xerox 820 Single Density

508 5.25" Osborne Single Density

5ZA 5.25" Z80 Apple (Softcard compatible)

ZTEL - S80. An extensive text editing language and editor
modelled after DEC's TECQO.

ZEDIT -550. A mini text editor. Character/line oriented. Works
well with hardcopy terminals and is easy to use. Includes macro
command capability

TOP 1-380. A Text Output Processor for formatting manuals,
documents. etc. Interprets commands which are entered into the
tex!t by an editor. Commands include justify. page number, head-
ing. subheading. centering. and more

TOP 1l - 5100. A superset of TOP | Adds: embedded control
characters in the file. page at a time printing. selected portion
printing. include/merge files, form feed/CRLF option for paging.
instant start up. and final page ejection

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

ZAPPLE SOURCE - 380. This is the source to the SMB
ROM version of our famous Zapple monitor. It can be used to
create your own custom version or as an example of the features
of our assemblers. Must be assembled using one of our assemblers.

MODEM - Acommunication program for file transfer between
systems or using a system as a terminal. Based on the user group
version but medified to work with our SMB board or TRS-80
Models | or Il. You must specify which version you want

MODEM SQURCE - 540, For making your own custom
version. Requires one of our Macro Assemblers.

DISASSEMBLER - $80. Does bulk disassembly of object

files creating source files which can be assembled by one of our

assemblers.
HARDWARE

S-100 — SMB |l Bare Board $50. “System Monitor Board” for
§-100 systems. 2 serial ports. 2 parallel ports, cassette inter-
face. 4K memory (ROM. 2708 EPROM. 2114 RAM), and power
on jump. When used with Zapple ROM below, it makes putting
a S-100 system logether a snap
Zapple ROM 835. Properly initializes SMB /1l hardware, pro-
vides a powerful debug monitor

IBM PC — Big Blue 280 board $595. Add 780 capability to your
IBM Personal Computer. Runs CP/M programs but does not
require CP/M or TPM. Complete with Z80 CPU, 64K add on
memory. serial port. parallel port. time and date clock with
battery backup. hard disk interface, and software te attach to
PC DOS and transter programs. Mir'd by QCS.

50% Discount on all COL software ordered at the same time as
2 Big Blue (and for the Big Blue)

APPLE Il — Chairman 780 board $425, Add 780 capability to your
Apple 1I/1l Plus computer. Runs CP/M programs with our
more powerful TPM. Includes 64K memory add on (unlike the
competition this is also useable by the 6502/D0S as well as
the Z80), TPM. QSAL assembler. QED Screen Editor, and Busi-
ness Basic. Mir'd by AMT Research
Apple Special $175. Buy the Apple Z80 Developer at the same
time as the "Chairman” and pay only $175 instead of 325

APPLE 280 DEVELGPER
Includes: 6502X ($150), MACRO 1! ($100), MACRO i
(§150). QSAL ($200). QED ($150), LINKER ($80), DEBUG |
(580). DEBUG Il ($100). ZDDT ($40) and BUSINESS
BASIC (5200
VALUE: $1260 $325
$175 when purchased with AMT “Chairman” Board

ORDERING INFORMATION:
VISA/MasterCard/C.0.D.

Call or Write With Ordering \@
Information.... —_—

" DEMS: |

R

licensing to OEM’s. Write to Carl
Galletti with your requirements.
Dealer Inquiries Invited.

Many CDL products are available for

tions needed for other terminals. Provided in unprotected source TPM INFO When ordering TPM | or 11 in addition to Disk Format, please specify one of the following codes:

form CODE  DESCRIPTION

MACRO L 58‘0 A 780/8080 assembler which uses COL/TDL TPM 1L NSSD/H  North Star Single Density for Horizon 110

mnemonics. Handles MACROs and generates relocateable code 0/, North Star Single Density for Zapple 1/0

includos 1 conifioals, 16 iting controls. 54 pseudo-ope. 1 sso/z Nortn St SigieDensty or 2aope 10— For Phone Orders ONLY Call Toll Free...
arithmetic/logical ops. local and global symbols. linkable module :

Serisratlar: ahd riore) NSDD/Z  North Star Double Density for Zapple 1/0 (Except Pa.)

TRSBO-I  TRS-80 Model | (4200H Offset)
TRSBOII  TRS-80 Model Il

1-(800) 458-3491

Ask For Extension #15

MACRO Il - 5100, An improved version of Macro | with
expanded finking capabilities and more listing options. Also inter-

nal code has been greatly improved for faster more reliable Vig Versafloppy 18"

operation Vis Versafloppy 15.25 For information and Tech Queries call
MACRO I11-5150 An enchanced version of Macrol.Internal ~~ TPNHE VIIB Versafloppy Il 8" (XD} [609] 599-2146

buffers have been increased to achieve a signiticant improvement Vils Versafloppy I 5.25"

in speed of assembly. Additional features include line numbers TRSBOI  TRS-80 Model Il (XD)

cross reference. compressed PRN files, form feeds. page parity.
additional pseudo-ops. internal setting of time and date. and
expanded assembly-lime data entry

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

Ccomputer Design Labs
342 Columbus Avenue/Trenton, NJ 08629 ———
CIRCLE 84 ON READER SERVICE CARD

6502X - $150. A 6502 cross assembler. Runs on the 780 but
assembles 6502 instructions inta 6502 object code! Similar features
as our Macro assemblers




Four SBC’s Reviewed continued . . .

small interface boards to expand its on-board
functions, like serial and parallel I/O. Unlike the
Super Quad, the CPZ-48000 also requires a small
interface board to interface to its disk drives.
Again, these boards (called personality boards
here) are required because all of the ICs necessary
to do the job just won’t fit on a single S-100 board.
There is a distinct advantage here, however, in us-
ing an external interface board for the disk drives.
By just changing the interface board, the CPZ-
48000 can be made to work with both floppy and
hard disks.

The CPZ-48000 is the most hardware-ad-
vanced board of the four reviewed here. Besides
the usual Z80, SIO, PIO, 64K RAM, etc. the
CPZ-48000 contains an AM9517A 4-channel
DMA controller, an AM9519A UIC (Universal
Interrupt Controller), an 8253 timer/counter (sor-
ry, no CTCs), and a 74LS610 MMU (Memory
Management Unit). The 8253 is used up sup-
plying the SIO and the UIC; however, so is not of
much external use. One of the four DM A channels
is used to allow temporary bus masters to “cap-
ture” the bus for DMA transfers to off-board
memory. A true software/hardware systems pro-
grammer would be in Nirvana programming this
board. Block memory moves can be done without
the Z80, and three times faster than the LDIR
instruction; and truly dynamic memory addressing
can be done via the 74LS610 MMU.

Booting the CP/M system is the same as start-
ing up the Super Quad, except the baud rate of the
user’s terminal is determined dynamically by hav-
ing the user hit returns until the computer can
“sense’” the terminal’s baud rate. Once safely into
the monitor, the disk is booted by typing the “B”
command (for Boot, what else?).

OK, so much for the good stuff. Here are my
complaints. Circuit diagrams are not supplied with
the board. You have to sign a nondisclosure agree-
ment to get them. This would not be too much of a
problem, except that there is very little informa-
tion included with the package about how to con-
figure your disk drives to work. The only drive con-
figuration information included is one page for
Qume DataTrack 8 drive. In all fairness, however,
I should mention that ICM only sells its boards
through its dealers and factory-direct, and that
factory assistance is provided for system configu-
ration, including setting up various brands of
drives.

Another complaint (albeit small) is that all the
goodies on the board (DMA controller, Interrupt
controller, etc.) take up the top 128 ports! You
can’t have everything, I guess.

The CP/M implementation is very good. Al-
though the BIOS displays disk errors, it does not
trap them, and allows them to properly return
back to the BDOS. The BIOS will allow both sin-
gle-density, single-sided disks and double-density,
double-sided disks at the same time. Also nice is

the “type-ahead” feature provided by the inter-
rupt-driven BIOS.

Some notes on the CP/M system provided:

e 63K system size, TPA is 0DFOOH bytes

« Drives are stepped (initially) at 3 ms

s Uses 4K blocks, 512-byte sectors only for

 double-density ;

e BDOS errors displayed, but properly
returned

e CP/M system will not ﬁt on a single-
density disk

/;' he Sierra Data Sciences \
SBC-100 board

The SBC-10Q's advertised features:

Z80A @ 4MHz Optional “Intelligent
2 serial ports (Z80 DART, Winchester Interface”
SIO is optional) available

2 parallel ports (Z80 PIO) IEEE-696 compatible
765 floppy disk controller CP/M, MP/M and TurboDos
64K dynamic RAM (6664) available
On-board 2732 EPROM,
switchable

-

The SBC-100 is delivered with about 100 pages of
documentation consisting of two separate manuals
in loose-leaf binders. The first (the Product De-
scription Manual) contains an introduction to the
SBC-100, describes its hardware characteristics
and options, tells how to set up many popular flop-
py disk drives for the SBC-100, and has an appen-
dix of engineering notices and application notes.
The second manual is furnished with the Sierra
implementation of CP/M. It includes rather com-
plete step-by-step instructions on bringing up the
SBC-100 the “first time,” and explains the opera-
tion of the several unique utilities provided (in-
cluding a very nice system configuration program
called GENMOD). Also included is a section that
tells you exactly how to set up your terminals and
printers for the SBC-100. This last section is only
two pages long, but could easily save the first-time
implementor a couple of hours of set-up time.

In addition to the manuals provided with the
SBC-100 and its CP/M implementation, a techni-
cal manual is available separately that describes

The Super Quad is the only one of the boards reviewed
here able to perform true DMA to external devices.
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INTE RS,TE LLAR-+DRIVE

A SOLID STATE DISK EMULATOR

.*+ — -

7 Save valuable time!
W / 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, SS50, and
most Z80 uP, and software for most popular operating systems.

¢ Additional interfaces are continually being developed for the
most popular computers.

SAVE MONEY! Basic Price for 256KB unit [includes interface and software]

Increase your s =
s z plus tax (where applicable) and shipping  BewEEE
comPUter S pl’OdUCtNity s 1 095 Visa and Master Card accepted. l@‘ V’%'

The INTERSTELLAR DRIVE is a high performance PlON INC
= L y 3

data storage subsystem with independent power

supply, battery backup, and error detection. It has 101R Walnut St.,\X/atertown, MA 02172

256KBto 1 Mggabyte of solid sl‘tate memory integrated TRS80 trademark of Tandy Corp.  Apple trademark of Apple Computers
to perform with your operating system. Interstellar Drive trademark of PION, Inc, /

CIRCLE 12 ON READER SERVICE CARD

The best just got better! MICROSTAT has been the
leader in the statistics field for microcomputers since
1979, and the new release 3.0 outperforms and is
noticeably faster than previous versions. Just a few
of the features include:
GREATER ACCURACY
BCD with up to 14 digit precision;
PROGRAM ENHANCEMENTS
Missing data capabilities and many more;

FASTER EXECUTION
Calculation time greatly reduced;

DYNAMIC FILE ALLOCATION
Data can be inserted, added, or deleted;

SPECIAL PRICE:
For a limited time get MICROSTAT plus baZic

MICROSTAT® - :
MICROSTAT® + bazio® - PERFORMANCE G\-\EYT A\'\""' \NE\

C COMPILER
|

ANNOUNCING
THE C86™ C COMPILER

complete with program disk and documen-
tation for each for $395.00, save $50.00! —THE COMPILER THAT SPEAKS
The MICROSTAT - baZic version requires; a Z80 CPU, THE LANGUAGE OF THE FUTURE!
CP/M™ and 48K of memory. Available formats: 8” SD Kernighan and Ritchie's book, The C-Programming Language, is
disk or 5%" North Star only. Check with your dealer for the key source for C. Just as fundamental is the C86 v C
other formats. Also available for: Microsoft's Basic-80™, g:mg:e’-
i i e C86 i« C Compiler is especially designed for the IBM*
:ro\::jltg.tar L9 and IBM. Fermete tufamabor, cell Personal, IBM® Display Writer, CP/M-86" and MS-DOS"™ .
' ECOSOFT INC. For further information on the C-programming language
@1‘ P.O. Box 68602 S and the C86 .« C Compiler, please contact:
& Indianapolis, IN 46268-0602 e

Computer Innovations, Inc.
75 Pine Street

Lincroft, New Jersey 07738
Telephone: (201) SSOVOQy

(317) 255-6476

MICROSTAT is a registered trademark of ECOSOFT, INC
baZic is a registered trademark of MICROMIKES, INC
CP/M is a registered trademark of DIGITAL RESEARCH
Basic-80 is a registered trademark of MICROSOFT

" CPIM 86
\\uManM..DC5n

CIRCLE 45 ON READER SERVICE CARD CIRCLE 68 ON READER SERVICE CARD




Four SBC’s Reviewed continued . . .

the SBC-100 and CP/M in greater detail.

The CP/M disk provided by Sierra contains the
usual CP/M utilities, BIOS source, an enhanced
version of SYSGEN, a format utility, a copy util-
ity, and a program called GENMOD (no relation
to MP/M’s GENMOD) that permits dynamic
changes to several system parameters, such as disk
step rate, baud rates, head unload time, drive mo-
tor delay, etc.

The source for the monitor program (the
EPROM, that is) is also available if you want to
sign a nondisclosure form. I would recommend it,
since the disk I/O is performed by calls to the
EPROM. In addition, source for a/l utilities is also
available once the nondisclosure agreement is
signed. The source files require DRI's MAC as-
sembler, and (of course) contain Z80 code.

Also included with the SBC-100 is a serial cable
that plugs into the board and provides a DB-25
connector that connects to a regular RS-232 data
cable: You don’t have to buy a special cable to
connect your terminal to the SBC-100. No small
“personality” or interface boards are required for
normal serial, parallel, or disk 1/0.

The SBC-100 contains two real-time clocks that
are used to generate interrupts at 1-second and 3-
millisecond intervals for use by the time-of-day
clock, and the system software. Also, the SBC-100
uses ports 80H through 9FH. All other ports are
available for user-desired functions.

Booting is fairly simple. After all the hardware
is connected, just plug the disk into A: drive, and
press reset. The system will sign on, then drop into
the “A>" if all is well. If not, well. . . .

All of my complaints about this board are fairly
trivial. Although the 765 controller’s annoying
habit of loading and unloading the drives’ heads
like a machine gun has been solved in software, the
equally annoying characteristic that requires the
drives’ stepper motors to be constantly enabled has
not. This means that some drives (most kinds with
“lead-screw’ type stepper motors) will run very hot.
Forced-air ventilation for the drives is a must.

The supplied CP/M BIOS traps errors directly
to the console and allows a graceful exit via the
BDOS, or a cold-boot or retry. This technique is
ok for local use, but could be a problem for run-
ning some disk diagnostic programs, or for run-
ning via a remote “BYE” program. Of course, be-
cause the BIOS source is available, the BIOS error
trapping can be removed.

Some notes on the CP/M system provided:
61K CP/M; TPA is 0D700H bytes

2K or 4K block size under double-density
Has 256-,512-, and 1024-bytesectorsizes
Drive step rate is initially 8 ms

BDOS errors trapped locally in BIOS
All system tracks are single-density
System will fit on a single-density disk
Time-of-day clock utility

e o ¢ 0 0 0 0.0

The Teletek SysteMaster board \

The SysteMaster's advertised features:

Z80A @ 4MHz 64K dynamic RAM (4164)
IEEE-696 compatible Bank-switching supported via
2K to 8K of 2716/2732/ 1/0 ports

2764 EPROM, switchable ~ Z80 DMA controller for

2 serial ports (Z80A SIO) floppy I/ O; also

2 parallel ports (Z80A PIO) user-programmable
Counter/ timer (ZBOA CTC) CP/M, MP/M, TurboDos,
280 mode 2 interrupt and MDZOS supported

driven, also-supparts RAM drive option available
5-100 vectored interrupts One-year warranty
765 floppy disk controller

The SysteMaster is delivered with a manual of
about 80 pages or so. Although the manual is a bit
confusing, it is complete. It contains a complete
appendix of set-up information for various floppy
drives. The many jumper options are thoroughly
discussed, and there is a 12-page theory of opera-
tion. The manual gives the necessary information
to bring the board up under CP/M; however, the
step-by-step start-up procedure is given in a sup-
plemental CP/M manual. A very complete set of
set-up specifications is given for more than a dozen
different makes of floppy drives, and information
on setting up and using additional memory boards
is also included. Complete circuit diagrams for the
SysteMaster are also included.

The 10-page manual supplement that is in-
cluded with the CP/M diskette describes the func-
tion and operation of each of the utility programs,
and tells how to modify or customize the CP/M
system. The supplement also explains the BIOS’s
error codes and details the use of the debugger/
monitor program.

The CP/M disk provided by Teletek contains
all of the standard CP/M programs and also in-
cludes source files for all of the furnished utilities,
source for the CP/M BIOS, source for the on-
board EPROM, and even source for a debugger/
monitor. A system configuration program (called
CONSYS) is also provided (with source, of
course) if you like to avoid generating a new sys-
tem every time you want to change some system
defaults or values. The BIOS source is provided in
several small modules.

MB80 and L80 are required to assemble any of

Teletek’s approach to end-user flexibility is to offer
additional features on separate S-100 boards.
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T 1EEE- 488 *Handles all IEEE-488 1975/ 78 functions

®|EEE 696 (S-100) compatible

111

N

HAHHHH HHH = MBASIC subroutines supplied; no BIOS
i mods required
? H CFaraIIeI ports (8255A-5)
as 'In strial quality; burned in and tested
= E ; g (Dealer inquiries invited]
SR | D&W DIGITAL
1524 REDWOOD DRIVE
T §-100 LOS ALTOS, CA 94022 [415] 966-1460
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Programs 2508, 2758, 2516, 2716, 27C16, 2532, 2732, 2732A, 27C32, 2564,
2764, 27C64, MCM68766, 27128.

RS-232, 3 line serial interface, Xon/Xoff format, DB-25 1/0 connector.

No personality modules - software control EPROM selection,

Extended diagnostics.

LED warning indicates power applied to EPROM socket.

Supports Intel, Motorola, and Intel 8086 data formats as well as HEX data
dump.

Automatic baud rate selection

7 Textool zero insertion force socket.
B S0C , i 5
—B P L ‘e ® Available CP/M software.
/ HWY. 603, P.0. BOX 387

BAY 5T. LO((;‘IJS” t‘é?i'gﬁppl 39520 ® Model 953A, programs most 24 pin EPROMS. Price - $269.00

CIRCLE 150 ON READER SERVICE CARD

WE GAVE YOUR DRIVES THE FIRST BREAK THEY EVER HAD.

Drive Controi Unit that
ﬂoppy drives off during periodsof .
inactivity by using a state of the art optoaso ator

with zero crossover control and built in activity monitor. Ny fffﬂ?%&ﬁ%ggiﬁm ........... g;g%
We've continued to improve the design (it’s the size of a business card to Type of drive MUST be stated with order.

fit within the drive), ease installation time (about 15 minutes) and models are NY residents add local tax. Include $1.50
now available for virtually all popular 8 inch drives (including a foreign version). for postage and handling.

So for those of you, who are still grinding down your drives, wearing out media OPTRONICS TECHNOLOGY

and exposing yourself to unnecessary noise...isn't it time to give them a break? P.O. Box 81, Pittsford, N.Y. 14534, (716) 377-0369

CIRCLE 155 ON READER SERVICE CARD




Four SBC’s Reviewed continued . . .

the source files. All serial and parallel ports are
fully implemented on the board, so no additional
interface boards are required. The SysteMaster
uses most of the ports from 0 to 1FH.

Bringing up the SysteMaster involved a bit
more work than the other boards, due to the many
options that needed to be set. The SysteMaster is
able to simultaneously run 8" and 54" drives, and
has jumpers to select the various write compensa-
tion values required for both size drives. The board
also has an option to allow extending the 765 flop-
py controller’s normally short head unload delay
from 240 ms to any value up to about 10 seconds,
which will eliminate the machine-gun style rapid
head load/unload during frequent disk 1/0. Op-
tions are also included to select wait states, CTC
rates, EPROM address and type, and RAM ad-
dressing.

Unlike Intercontinental Micro System or Ad-
vanced Digital, Teletek’s approach to end-user
flexibility is to offer additional features on sepa-
rate S-100 boards. Additional boards available
now include a hard-disk controller, a slave proces-
sor board, a 256K dynamic RAM board, an /O
board called PSIO with 4 serial ports (2 SIOs), 2
parallel ports (PIO), and a CTC; and “‘personali-
ty”" boards to convert a parallel port to serial RS-
232 or RS-422.

Again, my complaints about this board are
small. The IOBYTE is only implemented for the
list device; however, the CONSYS program allows
physical device assignments to be changed just
as easily. Since BIOS source is provided, the
IOBYTE could also be easily implemented. No
off-board DMA can be performed, although
DMA can be performed via the on-board Z80-
DMA controller. The BIOS also traps disk errors,
which could create some problems with “univer-
sal” programs or remote “BYE” use, as I men-
tioned before. A special adapter board is required
to connect 5w drives and 8" drives, although I
can see no way to avoid it. The PC board has no
legends or silk screening, which makes it rather
difficult to locate all of the jumpers, although a
board layout is provided in the manual.

Some notes on the CP/M system provided:

e 64K system,; TPA is 0D900OH bytes long

e Traps BDOS errors in the BIOS, but
allows proper return

o Excellent TYPE-AHEAD ability due to
interrupt-driven I/O

s Automatic baud rate sense at power-up
{i.e., type returns), or baud rate can be
preset with CONSYS utility

o 256-, 512-, and 1024-byte sector sizes
available.

Conclusion

Although a lot of what I have said here has come
straight from each manufacturer’s manual, I have
actually “brought up” and tested each of the four
boards reviewed here.

The benchmark tests performed to measure
processing speed and load time were by no means
exhaustive. The intent was to measure the relative
performance of the four boards, not to measure the
absolute performance of each board. In addition,
all of the boards were tested under the same con-
ditions, using the same frame, drives, and power
supplies. No attempt was made to test any of the
boards using 54" drives.

The frame and test apparatus were all provided
by CDP Corp. The Super Quad board was pro-
vided by Ken Jackson of Micro Business Systems
in Livonia, MI. The CPZ-48000 was provided by
Del Helmuth of Micro-Ade Co. The SBC-100
board was provided by Sierra Data Sciences, Inc.
The SysteMaster was provided by Teletek Enter-
prises, Inc. I would like to thank all of these people
for their assistance.

Most of the items listed in the “complaints™ sec-
tions are minor, and would be of little consequence
in most word-processing (or similar) situations.
Alternatively, many of these items could have a
great effect on a system’s operation in a software
or hardware development environment. I hope that
mentioning them is of some use. No doubt, some of
the complaints are due to my own personal prefer-
ences or prejudices. Bear in mind, also, that all
four of these boards are being constantly upgraded
by their manufacturers.

Advanced Digital Corp.
12700-B Knott Ave.
Garden Grove CA 92641
(714) 891-4004

Intercontinental Micro Systems Corp.
1733 S. Douglas Rd., Suite E
Anaheim CA 92816

(714) 978-9758

Sierra Data Sciences
21162 Lorain Avenue
Fairview Park OH 44126
(216) 331-8500

Teletek

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

Note: SysteMaster is a registered trademark of
Teletek. o

The CPZ-48000 is the most hardware-advanced
board of the four reviewed here. A true
hardware /software systems programmer would
be in Nirvana programming this board.
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68000

STRUCTURED MACRO
CROSS ASSEMBLER

currently available for CP/M -80
$260

LINKAGE EDITOR
March

1983

Quelo

843 NW 54th
Seattle, Wa. 98107

(206)784-8018 AM

CP/M is a trademark of Digital Research
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B g
RELMOD-80

RELATIONAL DBMS
IN BASIC SOURCE
FOR SYSTEM INTEGRATORS

e CB-80 & RMAC Source & REL Files for
easy development of CP/M Application
Systems

® Separate overlays perform: RETRIEVE,
STORE, OPEN, DELETE, REPLACE &
MODIFY operations, leaving more
memory for application programs.

e RETRIEVE dynamically joins any
number of relations and sorts the
results; no secondary links to recon-
struct after storing data

¢ Numeric data is maintained in binary

format providing more capacity and

flexibility than typical all-ASCI|
systems.

16 MILLION records per relation.

Transaction Log maintains a record of

all updates to the Relations.

License Agreement allows the imple-

menter unlimited use of RELMOD-80 in

dedicated systems

RELMOD-80 Basic System - $350

RELMOD-80 Extended System - $150

Manual for All Software - $25
(Visa/MC)

Telephone for Brochure or Manual

PO BOX 22664 ROCHESTER NY 14692
(716) 262-3999

CIRCLE 25 ON READER SERVICE CARD

You say your eprom program-
ming needs are varied, but
your engineering budget
doesn’t permit the purchase
of that $5,000-57,000 stand-
alone programmer?

a.d.s. has the solution!

Hardware

The ads Prom Blaster eprom
programming card sits on the
I.E.E.E. 696/S-100 bus as an
/O device.

MicroScript™

Are you wasting valuable time try-
ing to format complex documents
with a word processor or obsolete

text formatter?

MicroScript™ is a state of the art text format-
ter specifically designed for the production of
technical manuals, specifications, and other
complex documents. This powerful tool pays
for itself the first time you use it. Featuring:

e generalized markup
e [eft alignment

e center alignment

® right alignment

* justification

= left indention

* right indention

* bold text

* underscored text
 proportional spacing
¢ fully definable page
¢ multiple columns
 headers and footers

« floating text blocks
« footnotes

* variable line spacing
o widow supression

e section numbering
e imbedded documents
e gutomatic lists

® macro processing

e symbol processing
e table of contents
 direct printer control
* initialization profile
* page numbering

39!! postpaid within U.S., outside U.S. add $10. CA
residents add 6%. Specify CP/M-80*, CP/M-86°,
MS-DOS", or PC-DOS"; printer type; disk format.

Software Technique™
6531 Crown Blvd., Suite 3A
San Jose, CA 95120
(408) 997-5026

* CP/M-80, CP/M-86 trademarks of Digital Research, MS-DOS
trademark of Microsoft, PC-DOS trademark of IBM Corporation.

CIRCLE 1 ON READER SERVICE CARD

at 15-20%

A Professional System
At a P.C. Price

$2995

| TURN-KEY $-100 SYSTEM

Sfeaturing:

Integrand 10 slot enclosure
2 8" D.D, DS. Drives

ADDS 3A Viewpoint Terminal

Teletek Systemaster SBC
2 Parallel & Serial Ports
CPM"™ 2.2 Installed

Full Teletek line available. Multi-user
& Turbodos™ options can be added.
Other S-100 products, printers, pe-
ripherals, personal computers, and
CPM"™ software products available
above wholesale cost.
Full service and repair. Workshops
and classes held regularly.

TOTAL ACCESS
SUITE 202, 2054 University Ave.
Berkeley, California 94704
415-652-3330 ext. 3406

CIRCLE 7 ON READER SERVICE CARD

Does not require memory
locations!

Handles the following
devices: 2708's thru 2764's,
single and three supply parts,
and the Hitachi 48016 eeprom!
Device plugs into on-board LIF
socket.

Software

Runs under CP/m* or adsmon
MC6809 monitor. Price:
$34995 A & T + shipping.
Includes board & software.

For complete details
contact:

ackerman

digital systems, inc.
110 n. york rd.
elmhurst, il. 60126
(312) 530-8992
trademark
Research, Inc.

*CP/m r

i
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MICROSYSTEMS TESTS THE:

Morrow Designs
Micro Decision

by Bill Machrone

orrow Designs, headed by George

Morrow, is one of the pioneering

companies in microcomputers. They

are relatively unusual in that they are

not only still a viable company today,
but have also continued to innovate and lead the
industry. The Micro Decision is their latest prod-
uct, and it breaks new ground, both for Morrow
and the computer industry. Unlike their former
products, it is not based on the S-100 bus. It is a
single-user single-board computer with integrated
disk drives and a pair of serial ports.

Overview

The Micro Decision is a marketing-driven ma-
chine, not a technology-driven machine. That
means that new ground is broken only in price and
software features, not hardware or new technolo-
gy. This is not to say that the unit is not well en-
gineered. The objective of the Micro Decision is to
bring CP/M-style computing into a lower price
range than has previously been available. In order
to accomplish this, they have done some nice de-
sign and packaging work.

For $1,790, you get one drive (for $2,140, two
drives), 64K of memory, a terminal and a key-
board. A hallmark of CP/M-based systems is the

Bill Machrone, P.O. Box 291, Fanwood, NIJ
07023
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RS-232-based terminal instead of an integral vid-
eo display and keyboard. This immediately iden-
tifies the Micro Decision as more of a ““business”
machine than a “game” machine. The other deter-
mining factor in calling this a “‘business” machine
is the software that comes with it. Seven packages
are included: WordStar, Microsoft Basic, BaZic,
Logicale, Correct-It, Pilot, and Micro Menus.

Hardware

The Micro Decision is attractively packaged, us-
ing the same general design as the IBM Personal
Computer. The drives are integrated into the cab-
inet, avoiding the “collection of boxes™ syndrome
common to Apple and Radio Shack products. The
terminal and keyboard are the same shade of beige
as the cabinet, with charcoal-grey accents. The
terminal is actually a Lear-Siegler ADM-20, one
of the models intended specifically for OEM appli-
cations. It is one of the key factors in the cost-
effectiveness of the Micro Decision, since it costs
only $595 separately. You can, in fact, buy the
Micro Decision without it, which may not be a bad
idea (see the section on performance later on).
Looking inside the sheet-steel cabinet, there is a
small switching power supply off to one side. The
two disk drives are two-thirds height single-sided
models with filler panels to bring their front panels
up to the normal bezel size. Thus, the designers
had the option of making the case even lower, sim-




ply by widening the box a bit and laying the
switching supply on its side. You may be glad they
didn’t, because the availability of half-height
drives means that you can fit four drives into this
diminutive box. If this is your objective, you would
do well to order the Micro Decision with only one

from 110 to 19,200 baud. Each port has a set of
jumper pins to enable more advanced configura-
tion, such as operation with a modem or a hand-
shaking scheme other than that provided. The
UARTS, by the way, are the popular Intel 8251As.
The printer hardware handshaking method pro-
vided is keyed to the CTS line. I found this to be
somewhat unusual, since DTR seems to be more of
an emerging standard. Anyway, a combination of
jumper pin changes and some judicious wire wrap-
ping can get the Micro Decision to handshake with
just about anything. Not to jump ahead into soft-
ware, but one of the CP/M logical devices (LST:)
supports X-ON/X-OFF handshaking.

The cabinet is convection-cooled, which is quite
adequate for the minimal amount of heat gener-
ated. There isn’t much else to say about the hard-
ware side, other than that the power switch is lo-
cated at the rear and there is a combined reset
switch and pilot light on the lower right front cor-
ner. The pilot light is a necessity, since the ma-
chine runs dead quiet when the drives cycle off.

Software

CP/M 2.2 is provided with the Micro Decision.
After spending a short amount of time with it, it is
obvious that some good work went into the BIOS.
It intercepts the usual “BDOS ERR ON d:” mes-
sages, gives a meaningful error message and says,
for example:

Disk error on drive B: Drive not ready.

Type R to try again, A to Abort, I to Ignore.
The overall speed of the machine indicates that
there is good work inside the BIOS in other areas
as well, such as deblocking and disk access.

Another interesting feature is the Virtual Drive.
No, it isn’t a memory-resident disk, it’s just anoth-
er intelligent function of the BIOS. Here’s how it
works: If you ask for a drive that isn’t really there
(DIR C:, for example) the system tells you that it
is reassigning drive A: to C: and to insert a disk-
ette. It then performs the requested operation on

disk drive. The drives, by the way, keep the head in
contact with the disk surface the entire time the
drive access lever is closed. This can be a little un-
settling if you are used to drives that load and un-
load the head, but there is no additional disk wear
once the drives stop rotating.

The single-board computer is at the base of the
cabinet. Only chips such as the Z80, the bootstrap
ROM, the disk controller, and the RAMs are
socketed. The two serial ports are brought out on
the back of the machine, with plastic female DB25
connectors that right-angle mount right to the cir-
cuit board. There are no cable anchor sockets for
the screws normally found on RS-232 cables.
There is also a card-edge protruding from the rear
panel labelled “expansion drives.”

The baud rates of the serial ports can be select-
ed by clearly labeled DIP switches on the board,

Fzgure 3 Computer unit, ﬁ'om view. The sheet—- o
steel cabmet is 16%” wzde o h:gh and 1 1 %”'

deep.

The Morrow Micro Decision is a good little computer.
The amount of machine and software you get for
the price is simply stunning. . . . It is unlike any
other entry-level package offered to date.
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Morrow Designs Micro Decision continued . . .

drive C:, even though it is physically in the
A: drive. These operations can be reads or writes.
After the operation is done, you simply put the ori-
ginal disk back in A: and all returns to normal.
This can even be done inside application programs,
including WordStar. It’s a very handy way to re-
trieve a block of boilerplate text or an old letter
from an archival disk for current editing without a
lot of starting and stopping, PIPing and control-
C’ing. There is a copy of the CBIOS on the distri-
bution disk, and it makes interesting reading.
Morrow doesn’t provide any information on regen-
erating a modified CP/M, but this probably
wouldn’t be of interest to the typical purchaser of
the Micro Decision, anyway.

Lots of utility programs come with the Micro
Decision, including the usual disk formatting pro-
gram. Most interesting are the disk compatibility
programs that permit it to read minifloppies
created on other machines, such as the Osborne 1,
Xerox 820, and the IBM PC. This is a first among
users of 54" drives and will greatly ease the pains
of software acquisition normally experienced by
owners of a new system. Morrow’s “native”
format uses 1024-byte sectors to provide 200K on
a formatted disk. After the reserved tracks for
CP/M are taken, the net storage space is 186K.
This is pretty good for an inexpensive system, but
could and should be upgraded to the new higher
densities.

All the commercial packages performed as doc-
umented. This is not a review of the packages, just
a collection of brief statements on how they per-
form on the Micro Decision. It is interesting and
advantageous to have two Basic interpreters, as
Microsoft’s Basic-80 is the de facto industry stan-
dard, while BaZic gives the CP/M user access to
the wholly different world of North Star Basic. It

The overall speed of the machine indicates that there
is good work inside the BIOS in other areas as well,
such as deblocking and disk access. . . . The disk access
speed may, in fact, be the Morrow’s single best quality.

offers some unique advantages in channel-oriented
1/0 and file handling. You may not like its string
handling conventions unless you grew up on a
Hewlett-Packard.

Logicalc is a spreadsheet program of average
capability. Its screen display is somewhat small,
showing a 4-by-10 matrix at any one time. It runs
quickly on the system, taking advantage of the sys-
tem’s fast disk access and 4MHz processor.

Correct-It is a spelling checker and corrector
with a 36,000-word dictionary. It is of the type
that marks each word that it doesn’t know. There
is a second-pass program that permits you to sub-
stitute correctly spelled words for marked words
without having to re-enter the file with WordStar.
It is necessary, however, to use WordStar again if
the original file was column justified. This is no
different from any other spelling corrector. I found
Correct-It to be fast and effective.

Pilot is used to implement the Micro Menus
feature of the system, which permits you to exe-
cute most CP/M commands from a menu-type
screen. This can be a great help to the neophyte
user, but is ponderous for the experienced user. No
documentation for the pilot interpreter was in-
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BDOS ERROR
ONB:BAD SECTOR

o°Oo

HFAD¥

#Q)”!

Before disk errors ruin your work again order BADLIM.

& BADLIM assures the reliability of your CP/M
computer.

®  You can use your disks 10 times longer without
losing your data AND your time,

s BADLIM checks thoroughly your disk marking all
the blocks which have defective sectors. The
operating system will know that those sectors
should be skipped.

8 BADLIM is the only program that gives protection
for soft and hard errors.

®  The first time BADLIM will list which files in your
disk are on bad sectors, so you can take action to
correct it.

®  But thereafter the bad areas in your disk will be
automatically by-passed.

s For CP/M 1.4 single density and for CP/M 2.xx of
any format and density. It is a must for Winchester
as the media cannot be replaced.

BADLIM cost only $73. Whatever the reason you have

to use a computer you need BADLIM. Contact your

dealer or call us today

BLAT R&D Corp., 8016 188th. St SW, Edmonds

WA 98020. Phone:[206] 771-1408
DEALER INQUIRIES INVITED. BADLIM

CIRCLE 57 ON READER SERVICE CARD

NEW FROM

*150.

User oriented, menu driven intelligent terminal
facility for CP/M-80*. Ideal for W.P, file exchange,
electronic mail, access to online data services, etc.
Supports CLINK, XMODEM and HAYES protocols.

Has macro strings and fully auto logon.

Dealer and distributor enquiries welcome.

P.O. Box 6045, Tallahassee, FL 32301 (904)385-2708
*Trademark of Digita! Research, Inc.

CIRCLE 53 ON READER SERVICE CARD

EPROM - 32

THE ONLY EPROM PROGRAMMER YOU NEED!

This is the best IEEE-696 (S-100) based EPROM programmer available today.
Before you buy another programmer check the features of the EPROM-32:
-Pngrams current 1K through 16K (byte) single supply (+5V) EPROMs plus future
Ms.
+ EPROM is programmed through 1/0 ports and can be verified through a port or located in
memory space for verification and use.
» Single Textool zero-insertion-pressure socket accommodates both 24-pin and 28-pin
EPROM packages.
+ B0B0/Z80 control software includes commands for programming, verification, disk 1/0

and editing.
+ Personality Modules adapt board to different EPROM types (no DIP switches to set or
jumpers to install):
PM-1—-2508, 2758 PM3 2?32 2732A PM-6 — 68764
2516, 2716 PM-4—2564 PM-7—2528
PM-2—2532 PM-5—2764 PM-8—27128

+ Extension module for EPROM and Personality Module available — permits use of EPROM-32
with cover installed on computer.
We invite you to compare this programmer to our competitor's products. The
superullr features and quality engineering of the EPROM-32 make it the clear
winner!

269.95
(assembled & tested)

- Price includes EPROM-32, comprehensive user's manual
Corporaf.mn and two Personalit iv Modules (specify). Additional Person-
ality Modules—$7.95. Extension module and cables—

PO. Box 17577 sad(sa, Control suﬂwawe on 8 inch sm%Ie density CP/M

3 compatisle diskette — $14.95. Other disk formats available.
Memphls, TN 38117 We pay UPS ground shipping in continental U.S. UPS air
901 add $2.00. CE?D add §$1 EE) Eureu n add $15.00. VISA and
{901)-755-0619 MASTERCARD welcome. T residents add 6% saies tax

—
MicroDynamics
———

CIRCLE 62 ON READER SERVICE CARD

AT LAST!

A NEW BOOK
DEALING WITH
ASSEMBLY
LANGUAGE

FORCP/M®

SYSTEM USERS

CP/M is a registered trademark

of Digital Research, Inc.

Introduction to CP/M Assembly
Language is a step-by-step instruc-
tion manual on how to construct

simple programs operating in CP/M
that work! The full size (8'%x11) perfect-bound
180 pages present the reader with various ways
of inputting and outputting data to a terminal, as
well as sending data to a line printer. Since the 1/0
methods used are based on CP/M function construc-
tions, the programs are meant to be interchangeable with
“standard” CP/M systems. The reader can immediately “talk” with
his computer in assembly language. Only minimal prior exposure
to assembly language is reguired. Two useful programs are construc-
ted to demonstrate CP/M disk techniques: Single-drive copy program

(sequential filing); Data base program (random access filing). Also in-
cluded is a simple game program demonstrating some basic game pro-
gramming techniques and a short section on program troubleshooting.

TO ORDER SEND $15.95 PLUS $1.25 FOR POSTAGE AND
HANDLING (CALIFORNIA RES. ADD 6% SALES TAX) TO:

EXECUTIVE COMPUTER

DEPT. E, P.O. BOX 222178, CARMEL, CA 93922, (408) 375-DATA

cCBM
RASSEMBLY
LANGUARGE

CIRCLE 92 ON READER SERVICE CARD



Morrow Designs Micro Decision continued . . .

cluded, but it appeared to be a fairly advanced ver-
sion, allowing cursor control and chaining to exter-
nal programs, among other functions.

Documentation

The manual for the Micro Decision itself is quite
good. It doesn’t make any assumptions about the
user’s proficiency and tells in plain English how to
set up and run the system. It is indexed and is
organized from “basic™ to “advanced” in terms of
what you need to know to make it go. I had no
difficulty finding the topics I was interested in, but
kept yearning for more technical detail. For exam-
ple, the terminal appears to behave like an ADM-
31, but no list of its escape and control codes is to
be found. More documentation on the RS-232
ports would have been more helpful than a sugges-
tion to pick up the Intel data sheets for the
8251.

Morrow was one of the first to distribute the
CP/M manuals in a form other than their original
multivolume typewritten format. They issued a
compact softcover book, instead. Well, they’ve
done it again here, and with two additional manu-
als that really needed taming: WordStar and Mi-
crosoft Basic. There is no change in content for
either manual—just a more convenient package.
The other documentation is in a three-ring binder.
Both Logicalc and BaZic are well documented,
but Correct-It is a little brief for my taste.

Performance

I have used only one 514" disk system that is faster
than the Micro Decision, the Altos Series 5-15D.
All the others are noticeably slower. The speed is
truly laudable, as it makes WordStar’s overlays
unobjectionable, while they are generally excru-
ciatingly slow on most other minifloppy systems.
The disk access speed may, in fact, be the Mor-
row’s single best quality. Certainly there is nothing
remarkable about the 4MHz 64K Z80.

It’s nice that the series ports can go to 19,200,
just in case you have a fast terminal. WordStar at
that speed begins to rival the memory-mapped sys-
tems. With the advent, however, of telecomputing
and micro networks, I think that a third serial port
would have been a worthwhile addition. It is sim-
ply too much trouble to open the system up and
reconfigure the printer port for a modem. If they
had selected some other UART, such as the Zilog
S10, they could have had four ports with no net
increase in board real estate. As it stands, the Mi-
cro Decision is utterly unexpandable, with the ex-
ception of the additional drives.

There is a potential problem area with the disks.
Either Morrow’s disk duplicator is out of whack,
or the data recovery circuitry is too fussy. The dis-
tribution disks were very hard to read successfully
and generated many disk errors. Disks created on

Figure 6. Micro Decision keyboard

the machine were completely reliable. Another
Micro Decision owner that I spoke with had the
same problem. We did not have a chance to ex-
change disks to see if the problem was the distri-
bution disks or the machines. My suspicion is that
the distribution disks were at fault; the machine
was too mannerly the rest of the time for the fault
to lie within.

The terminal portion of the system is a curious
combination of good and bad. The video quality is
excellent; the keyboard is execrable. First off,
there is absolutely no rollover. This alone puts it
outside the viable choices for word processing by a
merely competent typist. Second, the keyboard is
not stepped or dished and the space bar is higher
than the bottom row, making it an easy target for
inadvertent striking. If I were George Morrow, I
certainly wouldn’t have put my name on it regard-
less of the price.

Summary

Aside from the limitations of the terminal, the Mi-
cro Decision is a good little computer. The amount
of machine and software you get for the price is
simply stunning. Until now, the only other ma-
chine to offer so much for so little was the Osborne
1, a system not without some idiosyncracies of its
own. Okay, I would have liked a little more horse-
power in the I/O department, and I could always
make a case for more disk storage. But this is an
entry-level package, and it’s unlike any other en-
try-level package offered to date. The basic mar-
keting decisions were right on the money: People
don’t necessarily want portable computers, they
want cheap computers with lots of software.
Would I recommend this system to a first-time

user? Sure. But I'd caution him to pick out a ter-
minal that he liked first. With the addition of a
database manager, it would fulfill 90% of most
people’s needs for light business and virtually all
home computing.

Morrow Designs

600 McCormick St.

San Leandro CA 94577

(415) 430-1970

The basic marketing decisions were right on the money:
People don’t necessarily want portable computers—
they want cheap computers with lots of software.
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Now...You Can Monitor
7 Most Important
RS-232 Interface Lipes

Made in America

RS-232-INTERFACE TESTER

connects in series with any RS-232 interface. LED's
clearly display status of 7 functions: transmit data, re-
ceive data, request to send, clear to send, data set
ready, carrier detect, data terminal ready. Requires no
power;, may be left in permanently. Satisfaction
guaranteed. ORDER NOW! Only $39.95. Purchase
QOrders from rated Corps accepted. FREE: illustrated
catalog of problem detecting equipment. We also do

custom design work. 815/539-5827.

B&B electronics
Box 475 T, MENDOTA, IL 61342

CIRCLE 149 ON READER SERVICE CARD
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MIDWEST MICRO
WAREHOUSE

3437 Holmes ¢ Kansas City, MO 64109 e Phone (816) 753-1304

LIST  Mmw LIST  MMW

IEE-696 5-100 (PURE!) SYSTEMS: 8" MS-DOS SOFTWARE:

COMPUPRO SYSTEM A 5B 0| L e s Ok COMELID
(MMW/ COMPUVIEW
COMPUPRO SYSTEM B 7995, 5690. PRODUCTS) 150. 135.
COMPUPRO SYSTEM C B995. 6890. | ASCOM (DMA-THE ULTIMATE MODEM
SEATTLE GAZELLE 5995. 4395.| PROGRAM) 195, 160.
ASHTON-TATE DBASE II-86 700.  420.
MICROSOFT MULTIPLAN 500.  345.
PRINTERS: MICROSOFT BASCOM 86 400.  270.
DIABLO 620 1595. 1175, | MICROSOFT FORTRAN77 400. 270
NEC 3510, 3515 1995. 1385, | MICROSOFT PASCAL 400. 270.
OKIDATA 83-A 995. 707 SG"[;SE‘; éﬂ{gﬂg\gws 7. 70
SIRIDaR B 1398 993 T EMULATOR-86!11) 295, 165.
SORCIM SUPERWRITER (BETTER
TERMINALS: THAN WORD*1) 395, 247
COMPUVIEW VEDIT-86 195, 175,
ml:,g'NE EoEHdT’] 5:55 : ;28:' PERFECT WRITER (PERFECT SOFTWARE) 395, 280.
* | WATFIV FORTRAN ‘66 (SUPERSOFT) 425, 325,
™I 950 195. 925,
Yo ae e T i-c;fp\i:ggpggiu:srmm) MDRIVE) 1595. 1445
:::t::t ggo ]_zg‘ Z;? PARADYNAMICS PRONTC 1595. 1355,
: - | HAYES SMARTMODEM (1200 BAUD) 695. 549
TEI DFD-0 (DEMO) 595.  445.
COMPUPRO APPROVED 20 MB HD
SUBSYSTEM 3695. 3295

TAPE DRIVES, SEATTLE & COMPUPRO CARDS, NORTH STAR ADVANTAGE, MS-DOS
FOR COMPUPRO 8/16 SYSTEMS, ETC. IT'S HERE! CALL!!!
TERMS: COD CERTIFIED CHECK OR CORPORATE PURCHASE ORDER W/BANK REFERENCE
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=2 619-464-2924

CIRCLE 153 ON READER SERVICE CARD

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. NBX3, 39 East
Hanover Ave., Morris Plains,
NJ 07950.

KEY SYSTEM 16

$5195
A True 16 Bit S-100 Computer

Available NOW
assembled & tested as a unit using Compupro boards

With: 2 DD DS 8" Floppy Drives
CPU 8086 (10 Mhz) in enclosure with power
128k memory (16 bit wide) supply and cables

3 serial 2 parallel I/ O ports 20 slot S-100 Enclosure
DMA Floppy Controller CP/M 86

KEY SYSTEM 16H10
$6990.

as above except, instead of 2 floppies, system
includes 18" DD DS Floppy, andone 10 Mb8" hard disk.

MICRO SYSTEMS INC.

822 Boylston St., Chestnut Hill, MA 02167
(617) 738-7305

Compupro Js a trademark of Godbout Electronics
CP/M 86 is a trademark of Digital Research Corporation

CIRCLE 51 ON READER SERVICE CARD
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Software Directory

Program name: SYSTEM-
TMS7—Cross-assembler for TI
TMS7000
Hardware System: CP/M 8"
SD, 54" North Star or Micro-
polis Mod 11
Minimum memory size: 16K
Language: Object code
Description: Development soft-
ware comparable to that of-
fered by microprocessor manu-
facturer enables any CP/M
system to serve as a develop-
ment station for Texas Instru-
ments TMS7000 series micro-
processors. With minor excep-
tions, assembler features in-
struction mnemonics and syn-
tax as defined by processor
manufacturer. Macro assembler
includes full macro and condi-
tional assembly features as well
as the ability to chain a series
of source files together during a
single assembly. The interactive
editor/assembler is intended for
the rapid creation, modification
and test of program modules. A
cross-reference generator is in-
cluded. Programs developed un-
der this system must be off-
loaded to the target processor
for test. Facilities are provided
to implement off-loading as a
direct transfer from memory,
via a byte stream over a CPU
port, or via .COM or .HEX
files.
Release: 1982
Price: $150
Included with price: Macro as-
sembler, interactive editor/as-
sembler, text editor, cross-refer-
ence generator, documentation,
and full user support by mail or
phone.
Author: Allen Ashley
Where to purchase it:

395 Sierra Madre Villa

Pasadena, CA 91107

(213) 793-5748
CIRCLE 120 ON READER SER-i
VICE CARD

Program name: WES
Hardware system: WES runs
under CP/M-80, CP/M-86,
MS-DOS, or IBM PC-DOS
Minimum memory size: 42K +
operating System

Language: Assembly
Description: A full-featured
word processor with math capa-

bility. Integrates visual editing,
printing, mail merge, database
recall, and formula-free math
in one user-friendly program.
The math feature allows an
operator or a macro command
to +, —, *, /, or % any num-
ber in the text into an accumu-
lator. Answer can be popped
back into text where desired.
Interactive prompts, which
make WES easy to learn and
use, also give the operator pow-
er to control the paging, print-
ing, mail merging, and data-
base-recalling activities as they
occur. Mail merge and data-
base recall can draw facts and
figures from any ASCII file
whether created by WES, an-
other word processor, or as out-
put from a Basic, Fortran, Co-
bol, or other data processing
program. WES works with ei-
ther fixed-width undelimited
data fields or variable-width
delimited ones.

Features file crash recovery;
outside file get and put; multi-
ple text buffers; powerful ma-
cro language; control of mar-
gins, tabs, word wrap, indention
under multiple format lines;
undo of kills and deletes; deci-
mal tabulation; immediate on-
screen justify, doublespace and
collapse; inter and intra buffer
block move; paging with head-
ers and footers, footnotes, win-
dows, need lines, page popping
and numbering; printing of un-
derlines, superscripts, sub-
scripts, and boldface charac-
ters; and MATH.

Release: July 1982

Price: $395

Included with price: Disk with
program and 20 training jobs,
reference manual, step-by-step
job training text.

Where to purchase:

Westerly Business Systems

137 Main Street

Westerly, RI 02891

(401) 596-1811

CIRCLE 121 ON READER SER-
VICE CARD

Program name: The Optimizer
Hardware system: Any CP/M
Minimum memory size: 48K
Language: C

Description: Financial modeling

software for use by small busi-
ness. Allows “what if”” kinds of
scenarios. Competitive with Su-
perCalc and Visicalc, but
simpler to use because of self
prompts and error traps.
Release: March 1982
Price: $200
Included with price: Object
code on disk (any CP/M
format) and 72-page manual.
Where to purchase it:

SuperSoft, Inc.

P.O. Box 1628

Champaign, IL 61820

(217) 359-2112
CIRCLE 122 ON READER SER-
VICE CARD

Program name: SM-MODEM
Telecommunications Package
Hardware system: Any CP/M
system with a modem. Controls
Hayes SmartModem and
SmartModem 1200. Version for
PMMI.

Minimum memory: 24K
Language: Machine code
Description: This is a major en-
hancement of MODEM?7 by
the author of MODEM7. Con-
tains the multiple file transfer
of MODEM7 and an enhanced
Terminal mode. Will work with
any external modem and has
special routines for control of
the Hayes SmartModem and
SmartModem 1200. These spe-
cial routines may be disabled if
the user does not have a Smart-
Modem.

The program is capable of
using a separate file that con-
tains names and phone num-
bers. By entering a name, the
number will automatically be
dialed. The user may specify
continuous dialing until a con-
nection is established. In addi-
tion, another ASCII file may
be created which contains com-
mands that may be sent while
in terminal mode by pressing
only two keys. The program
also fixes many bugs that were
in the original program.

Price: $95, including documen-
tation (32 pages).
Where to purchase it:

Mark Zeiger

198-01B 67th Ave.

Flushing, NY 11365

(212) 454-6985
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Software Directory continued . . .

CIRCLE 123 ON READER SER-
VICE CARD

Program name: Printing pack-
age for MX-80
Hardware system: 8080 CP/M
system
Minimum memory: 48K
Language: COM files provided
for all programs, Microsoft
BASIC source for all but 2
Description: A set of 8 applica-
tion programs are provided for
the EPSON MX-80 printer.
Initialize the printer mode to
COMPRESS or BOLD (or
ITALICS with GRAFTRAX
80) directly from CP/M or
even Wordstar. Print mailing
and return labels on stock 1 or
2 labels wide. Make banners as
long as you want with letters
up to 8" high. List files (with
title, page numbering, date,
margin and more—all as op-
tions). The package also in-
cludes a programmable block
letter utility for high quality
lettering 3 lines high (not for
use with Graftrax +, but
works fine without GRAF-
TRAX).
Release: November, 1982
Price: $35 (Documentation
only $3.50, refundable with
purchase).
Included with price: Manual
and 8’ SSSD disk
Where to purchase it:

Microsmith Computer

Technology

P.O. Box 1473

Elkhart, IN 46515

CIRCLE 124 ON READER SER-
VICE CARD

Program name: ACOM
Hardware system: North Star
Horizon running DOS 5.2DQ
or North Star ADVANTAGE
running GDOS

Minimum memory: 24K for the
Horizon or 64K for the AD-
VANTAGE

Language: North Star Basic
and Z80 code

Description: ACOM allows
North Star Horizon or AD-
VANTAGE computers to re-
ceive and transmit ASCII data
via the serial port. Programs
and text may bec downloaded
from and uploaded to remote
systems, bulletin boards, infor-

mation networks, or personal
computers. The received text
may be saved, edited, and
printed. Basic programs may be
retrieved from disk and trans-
mitted. Data received from the
serial port may be subsequently
saved as a text or program file.
Full or half duplex modes are
available.

When released: May 1, 1982
Price: $49.95 for either version;
$69.95 for both

Included with price: Either ver-
sion includes one mini-diskette

and instructions.

Where to purchase it:
The Computer Shoppe
283 Medford Ave.
Patchogue, NY 11772

(516) 758-6558
CIRCLE 125 ON READER SER-
VICE CARD

Note: The correct phone num-
ber for Stok Software, Inc.,
Sformerly Stok Computer Inter-
Jace (listed in the Nov/Dec
1982 Software Directory) is
(212) 243-1444.
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AWESOME POTENTIAL . ..
FOR THE DEMANDING CUSTOMER

Columbia Data Products ‘MPC’ (IBM-PC clone) . . . from $2695

IBM-PC & Columbia MPC MEMORY BOARDS

512K RAMwithparity ......................

256K RAM with dual RS232 & parallel I/O
256K RAM with parity (expands to 512K)
192K RAM with parity (non-expandable)

64K RAM with parity (non-expandable) .......

Disk emulator and print spooler software

DEC ‘Rainbow 100’ systems (CP,/M-80/86)

DEC ‘Professional 300" series  ......
Dynabyte ‘Monarch’ 6600 & 6900 systems

Morrow Designs ‘MicroDecision’ . ...................
Morrow/LSIADM-20 CRT terminal .................
Morrow ‘Decision I' 5100 systems  ..................
Molecular ‘Super 8’ & ‘Super 32'systems ............

NEC HO-2 ‘Advanced Personal Computer’ ...........

Parallel Computer ‘CPU'’ fault tolerant 8-32 user
UNIX systems with up to 2MB RAM and 400MB disk

VECTORA20 ..covomrnnonsnasnivessnmsss e
VECTOR 4/30 (with SMB rigid disk drive) ............

ADDS Viewpoint series terminals . . .

A-J 831KSI Ieﬂer-qualityprinter(recoﬁdiﬁdhédi'.A,.,'“ Loy N GRS I

IDS MicroPrism 480 printer . ....................
IDS Prism 132 with sprint & color options ...

NEC letter gualiry DAeNs oo bospmsas
TEC (ltoh) F10-40 letter quality printer ...
TELCON portable microcomputers . ..
TeleVideo970terminals .................

UDS modems (all models) 10-15% savings ..........
Visual 50 CRTterminals ..........................
Wyse Technology WY-100 CRT terminals ... .. - 1) e

only $669

only $189

from $3495
.....CALL!

Call for details other popular product lines

INTERNATIONAL MICROCOMPUTER
BROKERS

607 NE Highway Ten
Blaine. MN 55434

(612) 786-5545 -or- 780-5361

CIRCLE 94 ON READER SERVICE CARD
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\ew Products

$-100 12-slot module
The S1-MOD is a self-con-
tained S-100-based computer
module that can serve a variety
of purposes: (1) An in-shop test
system base; (2) Self-contained
core for a custom OEM com-
plete design; (3) A hobbyist
‘bare bones’ system.

The single-board design con-
| tains all S-100 and floppy disk
il power supplies; it also has some
extremely useful features that
are not readily apparent:

Double density, which is the
industry standard today, is very
sensitive to hidden DC ground
i| loops common to many hand-
| wired systems. Therefore, it
i{| makes a lot of sense to include
{| the computer power supply
i{| along with the motherboard.

!l  Besides being simple to assem-
ble and very compact, great ad-
vantage is gained from the fact
that there is a common ground

area linking the S-100 bus,
computer power supply, and
disk supplies together.

The design of the main pow-
er current source (+8V at
30A) contains a custom-wound
transformer that is balanced to
provide a maximum of dropout
immunity under heavy load
conditions. 40A stud-mount
diodes can handle 100A peak
surges at each cycle, transfer-
ring more energy from the
transformer to the main filter
capacitor and minimizing ripple
to on-board regulators. This
system is guaranteed to be the
quietest, most loopless design
ever produced due to the nature
of the common power board.

Price: Kit, A&T, $225. Mi-
cro Sales, 15381 Chemical
Lane, Huntington Beach, CA
92649, (714) 891-2677.

CIRCLE #126 ON READER
SERVICE CARD

$-100 speech
synthesis board

Speech synthesis with sound ef-
fects is the output of the new
ADS speech synthesis board,
the Synthetalker. Using the
powerful Votrax SC-01 chip for
speech synthesis, the Synthe-

(LTl HECHER I HELEL

talker has an on-board DAC
and mixer to add tremolo, mul-
tiple voices, and many special
effects to the 64 phonemes,
four inflection levels, and auto-
matic phoneme timing of the
SC-01. Equipped with on-board
audio amplifier (250 mW into
an 8-ohm load), the Synthe-
talker is also set up for preamp
output.

There is provision for exter-
nal input. Inputs and outputs
are connected via on-board
RCA-type phono jacks for mat-
ing to audio systems with
shielded cables. The Synthe-
talker comes with complete
manual including software ex-
amples. Unusually clear speech
is made possible by software
control of pitch on the SC-01
via the 8-bit DAC.

Price: Kit, $279.95; A&T,
$310. Ackerman Digital Sys-
tems, Inc., 110 N. York Rd.,
Suite 208, Elmhurst, IL 60126,
(312) 530-8992.

CIRCLE READER SERVICE
CARD #127

16-bit single-board
computer
The MPX-16 by Micromint—a
complete single-board computer
system fully compatible with
the applications software and
hardware peripherals designed
for the IBM PC—uses all the
peripherals available for the
IBM, and overcomes some of
the expansion weaknesses of
the IBM by incorporating
many peripheral devices as part
of the basic board.

The MPX-16 is designed

around a SMHz Intel 8088
CPU with addressing for up to
1 MB of RAM. Provision is
also made for an Intel 8087
math coprocessor, and a hard-
disk drive can be added. The
MPX-16 also includes 256K of
RAM, 2 serial and 3 parallel
I/0 ports, a double-density
floppy disk controller, and five
expansion slots. It was initially
designed to use CP/M-86; Mi-
crosoft’s MS-DOS and other
software will be available soon.
The CP/M-86 BIOS module is
contained in a set of EPROMs
on the board.

Price: $1,200 in 100 quanti-
ty. Micromint, Inc., 561 Willow
Ave., Cedarhurst, NY 11516;
(516) 374-6793.

CIRCLE 128 ON READER
SERVICE CARD

CP/M EPROM program-
ming system

A stand-alone single board (6"
x 7.5"") that programs 2708,
2758, 2716, 2732, 2732A, and
2764 EPROMs has been re-

leased by AndraTech. It is soft-
ware-controlled and does not
require changing personality
modules or dip switches. The
unit derives all power from the
AC line and is interfaced via
one 8-bit input port and one 8-
bit output port. No special
handshake or strobe lines are
required.

————— S— S —————
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SM Offers More Ways

Having one great product to sell may keep
us happy for awhile. But when we can of-
fer you a complete family of compatible
products, each one a high quality, low cost
performer, then you've really got growth
potential.

In 1980, OSM Corporation introduced the
original multiuser, multiprocessor micro-
computer system. Compared with conven-
tional single-processor architecture,
ZEuS's distributed processing architecture
provides substantially enhanced perfor-
mance in multiuser applications. For each
user, ZE.S dedicates a Z8B0A CPU, 64K of
RAM, one parallel and two serial ports.
ZEpS2, our second generation product,
has made significant market penetration.
Based on the same architecture, it was the
first microcomputer to incorporate an inte-
gral Uninterruptible Power Supply (UPS)
allowing the system to stay up for a period
of 20 minutes in case of a power failure or
voltage fluctuation. This provides utmost
reliability by eliminating CPU crash or

CIRCLE 100 ON READER SERVICE CARD
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damage. ZEpS2 is a flexible system expand-
able to 32 users and 600MB of storage.

ZES3, introduced at NCC ‘82, is based on
the same architecture as ZEpnS2inan 8
user configuration. Applying the latest
technologies, the ZEpS3 utilizes a 54"
Winchester hard disk and a 54" floppy
drive. The cabinet measures a mere 10 x 19
x 27.5 inches, yet it contains all the hard-
ware necessary to handle up to three
shared printers as well as data
communications.

OSM'’s MUSE operating system is CP/M*
compatible and provides a true multi-user
environment for ZEuS” multi-processor ar-
chitecture. MUSE allows the use of more
than 2000 available languages and appli-
cations programs written for CP/M*
systems.

Computer Corporation

2364 Walsh Avenue
Santa Clara, CA 95051
(408) 496-6910 TWX 910338 2099

.
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Now we are growing again. ZEuS4, intro-
duced at the Las Vegas Comdex, offers you
even more ways to grow. A powerful yet
compact system, it delivers our proven
multiuser, multiprocessor capabilities at
the price of a single user system.

Come grow with us. OSM is seeking qual-
ified dealers/distributors. For more infor-
mation regarding our company and our
computer systems, please call our toll free
number: 800-538-5120 and ask to speak
to one of our Regional Sales Managers.
For more information, write to us:

OSM Computer Corporation, 2364 \Walsh
Avenue, Santa Clara, CA 95051.

ZE S and MUSE are trademarks of OSM Computer
Corporation.
CP/M is aregistered trademark of Digital Research, Inc.



Z-80° and 8086 FORTH

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

Z-80 FORTH for CR/M®* 2.2 orMP/M ......... $ 50.00
8086 FORTH forCP/M-86................... $100.00
PC/FORTH for IBM® Personal Computer ... .. $100.00

Extension packages for software floating point, AMD
9511 or Intel 8087 support, graphics, and data base
management also available.

Nautilus Cross Compiler systems allow you to modify
the FORTH nucleus, recompile for a different target
computer, generate headerless and/or ROMable code.
Supports forward referencing. Produces load map, list
of unresolved symbols, and executable image in RAM
or disk file. 100 page manual. (Prerequisite: one of the
application development packages above for your host
system)

Hosts: ~ Z-80, 8086/88, IBM PC

Targets: Z-80, 8080, 8086/88, IBM PC, LSI-11, 68502

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

PC/FORTH distributed on 5% inch soft sectored double density
diskettes. All other software distributed on 8 inch soft sectored
single density diskettes. Prices include shipping by UPS or first
class mail within USA and Canada. California residents add sales
tax. Z-80 is a trademark of Zilog, Inc. IBM is a trademark of Interna-
tional Business Machines Corp. CP/M is a trademark of Digital
Research, Inc.

Laboratory Microsystems
4147 Beethoven Street
Los Angeles, CA 90066
(213) 306-7412

CIRCLE 13 ON READER SERVICE CARD

Professionals
Prefer Q/C.

For only $95, Q/C is a professional, fully-supported C com-
piler for CP/M. Q/C supports a large subset of C, and is upward
compatible with the UNIX Version 7 C compiler from Bell Labs.
The Q/C library includes over 50 input/output and other support
functions, all written in C.

When you buy Q/C, you get a working compiler that gener-
ates assembly language. You also receive the complete source
code for the Q/C compiler and the function library. The Q/C
compiler is written in C, with a few functions hand-coded in
assembler to enhance performance. Most compiler options
can be customized to suit your taste by using the configuration
program we supply.

- Whatreally sets Q/C off from the competition is our 138-page
User's Manual. The tone of the manual is informal and per-
sonal. Jim Colvin (the author of Q/C) tells you how to use the
compiler, and clearly describes each library function. There's
even a chapter that explains in detail the “internals” of Q/C.

Q/Cis afully-supported professional product. We continue to
develop and enhance Q/C, and provide updates at a nominal
cost. Write or call for details of Q/C Version 2.0.

meCODE
WOR

5266 Hollister

Suite 224

Santa Barbara, CA 93111
(805) 683-1585

CP/M is a trademark of Digital Research.
UNIX is a trademark of Bell Laboratories.
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Make your Pascal/MT +- Code Run Hot
BLAZE /pascal-

is a family of utility libraries for Dii;ut.al Research's Pascal/MT + ~ compiler. Blaze relieves you of
the burden of reinventing the wheel every time you begin a new Pascal/MT + " application. Save
hundreds of hours of programming time by linking in our widely-applicable functions and
procedures. Never a charge for using Blaze routines in commercial products!

BLAZENib- BLAZE/1O-

The file IO routines for Pascal/MT + are written in
Pascal/MT +. This makes for easy portability, but it
doesn't allow you to get at all the VO speed and code
efficiency your computer has to offer. We've re

Pascal L'O has been called "bare-bones” by many, but
no more.  Blazellib provides you with clean, fast
routines for screen 1O and data entry, text buffer
manipulation, number/string conversion, disk

directory manipulation, and character file IO similar
to that used in C. Also in BLAZE/lib is the terminal
independent library, which provides a set of standard
routines for XY cursor positioning and screeniline
clearing functions, with a separate linkable library
file to support each of the major families of CRT
terminals like Soroe, Lear-Siegler, SOL-20, TRS80
Model 2 FMG, Televideo, and Xerox 820. Use the
same application on any supported terminal without
recompiling-- just link in the appropriate library file
Blaze/lib source package includes a completely re
written librarian program for creating your own
Pascal/MT + ~ utility libraries.

ERL - 875 PAS Source -+ $200

Phonedex-

cctronic Little Black Book:”
your address/phone lists.

e fields, 9-digit Zip code.
ary fields which you can fill with

y
Machine-code sort sorts «
hundreds of names in onl
black book™ far you, with
page--cut
book, an aili oes nes your pocket
If you neC will dial
yeur nul and provide “dumb
terminal” ability for using computer bulletin boards
Requires 52K CP/M and 240K disk drives.

PHONEDEX $49.95

written all the file 'O routines in PASLIB and
RANDOMIO in 8080 assembler, plus added an
APPEND function for appending to text files, and
TAB(X) and COLUMNIX) functions for formatting
text output. UTILMOD.ERL was rewritten as well
Depending on your hardware, you can gain up to 40%
in IO speed, and reduce the size of your .COM files by
20-30%. Makes screen LO run faster too! BLAZE/lib
was tested for over a year on a file-intensive business
application with nearly 100K of 280 code in averlays.
Get the most from your machine with BLAZE/IO.
(Source code available for in-house use only under
nondisclosure agreement.)

-ERL -- 875 .ASM Source -- $§2500

ANOVA/plus-

If you deal with statistical inference, it won't be long
before you outgrow the simple two-level comparisons
of "T" tests. This Analysis of Variance (ANOVA)
program gives you many of the same options which
mainframe packages give you, plus the easy file
editing  and  generation  capabilities  of
microcomputers. ANOVAplus handles up to five
factors and gives the ANOVA table with an optien for
compurison of individual mean levels. The
documentation guides you through examples and
explains the concepts of ANOVA and its proper
application. ANOVA/plus is written in native cade
PASCAL and is lightning fast beside implementations
writlen in interpreted BASICs. Requires 48K RAM
Specify CP/M, PC-DOS for IBM, or TRSDOS.

ANOVA/plus $60.95

Terms: Check, MC/VISA. PO's acceped from schools and rated firms. Add $3 postage/handling
NYS add 7% sales tax. Call or write for our free catalog of software for CP/M and the IBM PC. If
you've written a publishable CP/M or IBM PC product, we'd like to talk to you!

Pascal/MT + is a trademark of Digital Research.

STARSIDE
ENGINEERING

PO Box 18306 « Rochester NY 14618 «(716) 461-1027
CIRCLE 31 ON READER SERVICE CARD

CP/M SUMMARY GUIDE

Tired of fanning through your CP/M manuals or writing
notes that remind you of the commands, functions and
error codes? Well it's about time you ordered our CP/M
Summary Guide! Spiral bound and ;

handy to hold, our guide is a 60
page booklet summarizing the
features of CPIM (Ver. 1.4 & 2.X)
and 2 totally alphabetical listings
of the commands, functions,
statements and error codes of
MICROSOFT_BASIC-80 Ver. 5.0
and CBASIC™ .2, Areas
summarized are in table form
and include all direct and
transjent commands plus
MAC™, DESPOOL™ and
TEX™. Our booklet is a much
needed supplement to any of
the literature currently
available on CP/M and has
been recommended by Digital
Research.

P.S. Over 15,000 users
can’t be wrong!

Ask your local computer store for our guide or send $6.95
plus $1.00 (postage and handling) to:

THE ROSETTA STONE, P.O. BOX 35, GLASTONBURY, CT
06025 (203/633-8490)

Street

City State Zip

CP/M™, DESPOOL™, MAC™ are registered trademarks of Digital Research.
CBASIC™ is a registered trademark of Compiler Systems.
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New Products continued . . .

The menu-driven CP/M-
compatible software (8K) pro-
vides the following commands:
program EPROM from disk
file or RAM, copy EPROM,
verify EPROM with RAM,
and read EPROM. A monitor
with 11 commands for RAM
display and modification is also
supported. The software oper-
ates with port or memory-
mapped 1/0 and is configured
for the host system easily. It is
distributed on 8’ disks (SSSD)
and requires CP/M 1.4 or
greater with 48K of RAM. The
system consists of the software
on disk, a bare PC board, and
a 27-page user/assembly
manual.

Price: $75. AndraTech, /235
Village Glen, Batavia, OH
45103.

CIRCLE 129 ON READER SERVICE
CARD

DTMF encoder/
decoder and speech
synthesizer

The MM-VTI is a DTMF en-
coder/decoder and speech syn-
thesizer that allows data entry
and access from any Touch-
Tone® office or pay phone.
Computer replies in a synthe-
sized voice. The MM-VT]I uses
an unlimited vocabulary, pho-
neme-type speech synthesizer
with adjustable volume, and
software-controlled pitch. It
sends (and receives) all 16
Touch-Tones, which it has en-

coded from (decoded to) binary

data. Interrupts are fully soft-
ware-controllable. The MM-
VTI1 answers and dials (Touch-
Tone or pulse) the phone auto-
matically. Additional features
include 8-bit TTL parallel port
input, 8-bit high voltage open
collector parallel port output,
plus dial tone and ring detec-
tion. The MM-VT1 is FCC-
registered for direct connection
to the phone line and is IEEE-
696/S-100 compatible.

Prices: with speech synthe-
sizer and parallel port, $384.95;
without, $259.95. PMMI Com-
munications, 520! Leesburg

80 CHARACTER VIDEO BOARD —S-100

7.4

All This on ONE BOARD:
Keyboard port with TYPE-AHEAD buffer
8275 CRT controller with light pen port
Two 2716's — program & character rom's
Optional 2716 for CHARACTER GRAPHICS
All screen & keyboard ram
SIMULTANEOCUS I/O or Memory mapped
Z-80 MPU —2 or 4 Mhz system clock
Easy to adapt Software
Uses only EAST-TO-GET parts
Use in any $-100 system
696 Bus Compliance: D8 M16 18 T200
Build for less than $200
* INow includes Crystal and Heat Sink, $9.85 value.
Introducing The VDB-A
Bare board with Documentation $49.50
+ $2 s&h (lll. res. add 6% tax)

Dim /fway PRODUCTS CO.
P.O. Box 601, Hoffman Estates, IL 60195

Dealer Inquiries Invited
312/359-7337
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Pike, Suite 604, Falls Church,
VA 22041, (703) 379-9660.
CIRCLE 133 ON READER SERVICE
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* * * FEATURING 8 AND 16 BIT SYSTEMS * * *

MASTER MAX: 5-100 system, Z-80, INTERCONTINENTAL CPZ48000 single
card computer with four channels of DMA, dual 8" double density drives,

CPM

$2,540.

Options: double sided drives, Winchester, TURBODOS, 2 user, 220v/50hz.

IMS 8X MULTIUSER SYSTEMS: Z-80, S5-100. Each user has own Z-80,
64K RAM, 2 I/O. TURBODOS multiuser CP/M compatible operating system cuts
link/edit time in half. Z-80 code. Interrupt driven. 8088 upgrade w/256K RAM has

been announced.

TARBELL: Empire systems, Z-80, 5-100.
CROMEMCO: C-10 personal computer w/software package

$1,695.

“INI STLVIJOSSY SNIMO “d NHOI

8088: COLUMBIA DATA: IBM-PC look alike, multiuser option.

8086 5-100 SYSTEMS:

LOMAS: with MS-DOS or CP/M-86. Winchester option.
SEATTLE: with simultaneous 8” and 5" drives. Will accept IBM/PC software.

DUAL PROCESSOR SYSTEMS:

GODBOUT 816 A,B, C: 8085/8088. MP/M 816 allows simultaneous operation of both

processors.

CROMEMCO DPU: 68000 and Z 80. CROMIX operating system.

MAXBOX 8'DRIVE SUBSYSTEMS w/QUMES, SHUGARTS, MITSUBISHI, NEC.

EPSON QX VALDOCS: Extremely user friendly! HX 80: Notebook-sized battery
operated Z 80 computer, up to 256KRAM, built-in hard copy, LCD scrollable screen.

PRINTERS (dot matrix and LQ):
EPSON, NEC, QUME, C.ITOH, IDS,
FLORIDA DATA, TELETYPE.

TERMINALS: WYSE, HAZELTINE,
IBM 3101, TELEVIDEO.

Voice recognition board for TELEVIDEO
950.

PER SCI 277/299 DRIVES.

GRAPHICS:
MICROANGELO GRAPHICS.
MIRAGE: new from SCION.

AUTO-CAD Interactive graphics soft-
ware; for engineers, architects, design-
ers.

HOUSTON INSTRUMENTS
PLOTTERS, DMP-29

MODEMS: U.S. ROBOTICS 1200/300
DC HAYES compatible

IBM PC ACCESSORIES: Extensive
line including QUADRAM, SEATTLE,
8080/8086 EMULATOR (software).

5-100 MAINFRAMES:
PARADYNAMICS, ECT, some TEI 12
slot still in stock.

IBM 3270: compatible equipment from
Teletype Corp. Fast delivery! Cost ef-
fective!

SALVIDOSSY SNAMO "d NHO[ °

WE EXPORT

Overseas Callers:
TWX 710 588 2844 or Cable: OWENSASSOC

We have an extensive product line including systems, peripherals, software,
boards, drives, consulting services. Write or call for detailed specifications.
We have knowledgeable technical staff.

Phone (212) 448-6298

SALVIDOSSY SNIMO ‘d NHO[ ‘DNI SILVIDOSSY SNAMO A NHO[ ‘DNI SILVIDOSSY SNIMO "d NHO

JOHN D.OWENS Associates, Inc.

12 Schubert Street, Staten Island, New York 10305
(212) 448-6283 (212) 448-2913 (212) 448-6298
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Workman & Associates
112 Marion Avenue
Pasadena, CA 91106

W&A

PASCAL FOR EVERYONE

I With the only guide for beginners and experts:

"A Primer on Pascal for CP/M Systems”
By Alexander and Jerry Pournelle

Contains programs (on disk). examples, a ten-page
glossary, and a thirty-page error-correcting guide
More advanced topics: 1/O and language problems

CP/M Utilities

Disks of public-domain and private programs
that make CP/M easier and quicker to use
' Disk 1 - General utilities Disk 2 - Disassemblers
Disk 3 - XD.COM and other general-purpose ulilities
Disk 4 - Screen-dump and disk backup programs

See us at the Computer Faire
booth P-17W

The Pascal package requires either Pascal/M or MT+. [t uses
Grogono's "Programming in Pascal” and Kernighan and Plauger’s
"Software Tools in Pascal”. $20.00 each (none of these are
included). Utility disks are $32.50 each. Software is available on
standard 8" CP/M-80 format and some 5-1/4" disk formats. All ULS
orders are postpaid. Catalog $1.00, refundable on purchase.

Pascal Primer - 5-1/4" $89.50 Pascal Primer - 8" §79.50
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EXPAND YOUR CP/M OPERATING SYSTEM WITH
SCP/80
SCP/80 IS AN ENHANCEMENT
OF THE CP/M 2.2 OPERATING SYSTEM

BUILT IN FEATURES INCLUDE

© WORKS WITH MOST ANY TERMINAL
® EASY INSTALLATION

® OVER 50 COMMANDS AND AIDS

® DISPLAYS CURRENT MEMORY MAP
® HEX MATH CALCULATOR

® DISPLAY MAP OF INPUT PORTS

® MEMORY BLOCK MOVE

e MEMORY BLOCK SEARCH ASCH

e MEMORY TEST

© MEMORY ENTER ASCHI

® MODIFY MEMORY

® SAVE FILE OF ANY MEMORY BLOCK
® PRINT ASCII FILES W/TITLE

® DIR W/ORDERED LIST W/PARAMETERS
® CRT TEST PATTERN

© CONVERT ABSOLUTE TO HEX FILE

® CONVERT HEX TO ABSOLUTE FILE

® USER COMMANDS MAY BE ADDED

© NO TPA LOSS FOR APPLICATION USE
© NO CBIOS CHANGES ARE REQUIRED
® MOST COMMANDS CAN BE BATCHED

© CP/M FILE COMPATIBLE

® BUILT IN CP/M “HELP" AIDS
© OPTIONAL BELL WITH PROMPT
® BUILT IN DIS-ASSEMBLER

© LOG TERMINAL TO A FILE

@ PRINT NOTES ON PRINTER

© MEMORY BLOCK COMPARE

© MEMORY BLOCK SEARCH HEX
© MEMORY FILL WITH CONSTANT
© MEMORY ENTER HEX

o DUMP DISK TO CRT HEX/ASCI
® LOAD FILE ANY WHERE IN TPA
® TYPE ASCI FILES

© CONVERT ASCII/HEX ON CRT
® PRINTER TEST PATTERN

® ERASE CRT SCREEN

© CHANGE DISK

o AUTO COMMAND

o PIP MENU

® CLEAR TPA FEATURE

® BATCH [SUBMIT) OPERATION

SCP/80 IS SUPPLIED ON 8" CP/M DISK WITH MANUAL

A.B. HUTCHISON ENGINEERING
1354 SW 12th AVENUE
POMPANO BEACH, FL 33060

ALLOW 20 DAYS
PRICE ONLY $100.00

CP/M is TM OF DIGITAL RESEARCH

(305) 943-1530
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INTERFACE 9-TRACK
TAPE DRIVES

With the DTI — DMA

Tape-Unit interface

¢ Transfers data via DMA
up to 200K bytes
per second

* Allows full control over
all tape-drive functions

SPEED
NUMBER-CRUNCHING
SOFTWARE 510 X's

AND MORE

With the FMP —
Fast Math Processor
* Kit or assembled

* 32-bit floating point operations
for arith., trig., exponential, etc. functions

* Or 64-bit floating point operations for arithmetic functions

g pans

’@

BACK ISSUES OF

Both the DTl and FMP meet the IEEE S-100
standard. Software is available.

For further information contact:
N A MEMBER OF THE SPC GROUP

SPC TECHNOLOGIES, INC.

1425 North Quincy St., Arlington, VA 22207
(703) 841-2992
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Microsystems

Add to your Microsystems collection today, while copies are
still available. The more complete your library of back
issues, the more authoritative and useful it will be to you.
The earliest available issue is January/February 1980.
Order any issues you wish, being sure to specify the month
and year for each. If a particular issue is out of stock, your
payment will be refunded promptly.
Back issues of Microsystems are priced at $4.00 each,
postpaid. Outside the U.S.A ., $5.00 each.
FE=—f= =
Microsystems
Dept. 0000, 39 East Hanover Avenue, Morris Plains, NJ 07950

Please send volumes of Microsystems listed below:

i

I

I “Month & Year Quantity Unit Price 4_L Total Price_ﬁi
| e -
| , al e

| — —_——_ - —

I

l I -

' PAYMENT ENCLOSED $_ __(NJ residents add
| 5% salestax.)

|

I IWAK s s (please prmTlull name) KN

| Address _

|

City/State/Zip e




CP/M®<~IBM
NEW! CP/M<DEC

ATTENTION Compatibility with

5 EPROMS &2 CP/M

EPROM PROGRAMMING SYSTEM RUNS UNDER CP/M

M COMMAND SUMMARY
-PROGRAM EPROM(S) FROM DISK FILE -READ EPROM INTO RAM
~PROGRAM EPROM FROM RAM -DISPLAY/MODIFY RAM
¢ v i i Qf -READ DISK FILE INTO RAM =-VERIFY EPROM IS ERASED
) E.\ch_ange data files with most IBM and ' e et man sy st
S_" 00 DEC equipment through REFORMATTER disk EEATURES

utilities. With REFORMATTER, you can read
PRODUCTS and write IBM 3740 and DEC RT-11 formatted
diskettes on your CP/M system. Programs fea-
ture bi-directional data transfer and full direc-
tory manipulation. ASCII/EBCDIC conversion

~STAND ALONE SINGLE BOARD (6X7.5) PROGRAMS 2708 ,2758,
2716, 2732, 2732A AND 2764 EPROMS.

=NO PERSONALITY MODULES OR DIP SWITCHES TO CHANGE -
100% ELECTRONIC SWITCHING OF EPROM TYPES.
~INTERFACES THROUGH ONE B BIT INPUT PORT AND ONE 8 BIT
OUTPUT PORT. 18 WIRES - NO SPECIAL HANDSHAKE LINES .
-ALL SOFTWARE IS PROVIDED - YOU WRITE NOTHING!

=SIMPLE CONFIGURATION TO YOUR COMPUTER USING DDT.

provided with CP/M<IBM -DESIGNED WITH LOW COST EASY TO GET PARTS.
ZBO ' =OPERATES WITH ANY COMPUTER THAT RUNS CP/M
s ripEgaa S0LE L T Sl ey COMPLETE ON BOARD SUPPLY - NO BACKPLANE CONMECTIONS
CP’M & NorthStar CP/M"‘"[BM or CP/M*—*DEC when ordering. -SUPPLIED WITH 25 PAGE USER/ASSEMBLY MANUAL.
A P' BAS' C Program Data Sheets and Applicalion Mow you can atford ta bulld a professional EPROM programmer.
Guide available from Microlech Expnr!s. Inc., BARE P.C. BOARD WITH C-Oh::LEL'LE DEOCT'TMENTATION
The ROLLS ROYCE of Basics 467 Hamilton Ave., Suite 2, Palo Alto, CA AND SOFTWARE ON-AN'S . BINGLE.DEWTY. DIBKETTE 815,00

WRITE FOR MORE INFORMATION | DEALER INQUIRIES INVITED
TO ORDER SEND CHECK OR MONEY ORDER TO:

94301 [ Tel: 415/324-9114 (J TWX: 910-
370-7457 MUH-ALTOS (] Dealer & OEM
discounts available. — Em ‘

Add $3.00 for C.0.D. it AndraTech
Onhio res add 5.5% tax 1235 VILLAGE GLEN
BATAVIA, OHIO 45103

2-5 times faster performance
Accurate arithmetic
Reduces program deve]op. CP/M® is a registered trademark of Digital Research

- 1\
ment time up to 25% CIRCLE 59 ON READER SERVI
More progr. ing flexibility CIRCLE 43 ON READER SERVICE CARD St SeE EAND

B et MEET OUR FAMILY
The InfoSoft Family of

NorthStar compatible
(Microsoft basic . .
; MicroComputer Operating
Systems

% CP/M Is a trademark of Digital Research

translator available)

Supports NorthStar floating
point processor board under
CP/M

FEATURES:

Trace/conditional trace
Global edit

Multiple buffer files
Dynamic code merging
Dynamic array dimensioning
Bit functions

Local variables

Cross reference program
Expanded assembly language interface
Multiline user functions
Flexible output formatting
Subscription phone support
Source code protection

B lafosory 10S

APCBASIC pays for itself quickly
ORDER NOW!
Dealer inquiries welcome

Includes APCBASIC, editor, cross
reference program, library modules, con-
figuration and compaction programs and

manual

APCBASIC:

NorthStar Dos, Gdos, CP/M. .. ... $400

ZBOCP/MB*SSS8D.......cvuinn $400

B0GB/808B favail. NOV.) CP/MB86.. $400 Over 100’,000 users
(avail, DEC.,) MSDOS .. $400 can’t be

Manal SN oo s s $48 wrong

Check VISA or MasterCard accepted

INTRODUCE ME! [AMA:

g Computer
(] Dealer [ Distributor [ Maristictirer

NAME ' Ay

COMPANY ® é‘qoz;‘é?.@ -
ADDRESS _ 0 Sond

CITY

P e
STATE e QLQ® P S F S
PR e

American Planning Corp.
Suite 423, 4600 Duke Street
Alexandria, Va. 22304
703-751-2574

CP/M, CP/M86 are trademarks
of Digital Research, Inc.
MSDOS is a trademark of Microsoft Corp.
280 is a trademark of Zilog, Inc.

[] Please have a salesman call
[ Send literature only

CIRCLE 41 ON READER SERVICE CARD . :
CIRCLE 96 ON READER SERVICE CARD




Microsystems Mart

CPM UTILITIES
CPUTIL SYSTEM

] Utilit{ programs to allow users
with large disk-storage needs
FI) more efficiently manage thei
iles.

B Log-on and -off of your user
areas and access global files
without creating multiple
copies.

Runs on any 280, CPM system.

$69.95

Earth Science Associates
10218 Cantertrot
Humble, Texas 77338

(713) 446-1555

EDGE-86

AN INDUSTRIAL QUALITY
8086 OEM SYSTEM

e HARDWARE

— A Mullibus® COMPATIBLE 8086 CPU BOARD
WITH DMA FLOPPY CONTROLLER, INTERRUPT
CONTRQOLLER. PROGRAMMABLE TIMERS. 3
SERIAL PORTS. TWO PARALLEL I/0 PORTS, AND
8K BYTES OF PROM WITH BOOT STRAP
LOADER FOR CPM/86™

— 128K BYTES DYNAMIC RAM BOARD

— 4-5LOT MULTIBUS CARD CAGE., WITH COM-
PLETE DOCUMENTATION AND SCHEMATICS.
ALL FOR . - B $1250

* SOFTWARE
— CPMIBE O.S. WITH COMPLETE UTILITIES. . $250
—OFF THE SHELF DELIVERY—

=GE MICRO SYSTEMS
195 W. EL CAMINO REAL, SUNNYVALE, CA 94086
TELEPHONE: 408-738-4729

Multibus TM ol Intel, '“CPM86 TM of Digital Research

Enclosure 2(Desk)
Dual Processor (8085/8088) ...
CPU 8086/87(8 MGHZ)

WRITE OR CALL FOR COMPLETE
PRICE LIST
(415) 453-0865

Authorized Compupro Systems Center

GQ_I!IIUTEH HOUSE

501 “B” ST.
SAN RAFAEL
CA 94901

ISIS €«<— CP/M®

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
permit 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 fo diskette density. The complete
package is $250.00 including user's man-|
ual. Write for free brochure on other CP/M
software.

CP/M is a registered trademark of Digital Research
SIS is a trademark of Intel Corporation

SOUTHERN
COMPUTER
SYSTEMS, INC.

P.O. Box 3373A
Birmingham, AL 35255
(205) 933-1659

CBASIC USERS!

Speed up your programs by 5x.

Software Operation Co. will compile
your existing CBASIC* BAS Source,
files into CB-80* COM files.

We offer quality service at reasonable|
rates. For more info write to:

SOFTWARE OPERATION CO.
P.O.B ox 386
Lafayette, CA 94549
or call (415) 283-6630

P.S. We also offer programmer tools|
in forms of developed and debugged
Basic functions and subroutines.

“CBASIC, CB-80 are ™ of Digital
Research, Inc.

| WILL BEAT ANY COMPETITOR'S PRICE
PROVIDED IT IS NOT BELOW MY COST.
TRY TO BEAT THESE IC PRICES:

DYNAMIC RAM
200 ns
150 ns
200 ns

EPROM
250 ns
450 ns
450 ns
450 ns

STATIC RAM
100 ns $4.00
6116P-3 150 ns 4.20
2114 200 ns 1.60

Z80A FAMILY
CPU, CTC, or PIO $ 3.39
DART 12.00
DMA or SIO0 13.50

MasterCard/VISA or UPS CASH COD
All Prime Parts
MICROPROCESSORS UNLIMITED

24,000 South Peoria Ave.
BEGGS, OK. 74421

(918) 267-4796

Prices subject to change. Call for volume prices. Subject to available quantities.

Shipping & Insurance extra.

SAVE 90%

YES you can save up to 90% on a compute
system by ROLLING—YOUR—OWI
TECHNOLOGY!

68000 Microsystems (8MHz) with
128KB & three RS-232C ports,
$252.00

8086 microcomputer with 128KB &
three RS-232C ports, $204.00

ZB0A 4MHz micro with 64KB & two
RS-232C ports, $110.00

Floppy Interface as little as $60.00
FREE BROCHURE TODAY

DIGATEK CORPORATION
Suite 10

723 West Butler Drive
Phoenix, AZ 85021

350 Computer Book Titles,
List $1.00

8086/8087/8088
CROSS SOFTWARE PACKAGES

' C cross compiler for the B086. Al facilities of the
complete C language, including floating point
for the 8087, are supported. Optionally, memary
can be allocated for use with the B0B8. Output is
symbolic assembly language. The compiler is suita-
ble for use in porting UNIX to the 8086.

Cross assembler/linker/librarian/downline

loader for the BOB6. Assembler input is an ex-
tension to that used by Intel. Loader output is a file
in standard Intel hex format.

Simulator/debugger for the 8086. Capabilities

include display, breakpoints, interpretive execu-
tion, as well as many others.
Host System: PDP-11 running RT-11, RSX-11M,
UNIX/V6, UNIX/VT; or VAX-T1 running VMS,
UNIX/32v.

For additional Information:

dvanced
igital Products, Inc.
[T et e o ok AR ]

1701 21st Ave. S., Suite 222 « Nashville, TN 37212
Phone [615) 383-7520
Intel is a trademark of Intel Corporation; UNIX and UNIX/32V are
trademarks of Bell Laboratories; RT-11, RSX-11M, PDP-11, VMS, and
VAX-11 are trademarks of Digital Equipment Corporation.

COMPUTER MART
FORMAT
2" X 3"

PICTURE YOUR AD HERE!

NEXT CLOSING DATE:
FEB 3




.
Electronic
. .
Circuit
Analysis
® DC and AC analysis
® Very fast, machine language
® Infinite circuits on multiple passes
® Worst case, sensitivity analysis
® Dynamic medification
® 64 Nodes, 127 branches
® Compare circuits
® Log or linear sweep
® Full file handling
® Frequency response, magnitude and phase
® Complete manual with examples

FINALLY! There is now
ONEAUTHORITATIVE SOURCE for

UNIX*
and C Users:

The explosive growth of the UNIX and C segment of
the computer industry means that you need THE
UNIX SOFTWARE LIST™ 10 keep up! Every month,
we clue you in with new product announcements
industry news and rumors, feature articles. and
product reviews. And you find out where to get all that
elusive hardware and software:

® Business Applications ® UNIX Look-Alikes
® JNIX on Microcomputers o C Compilers

FREE BASIC
Z-80 BOARD
COMPUTER

¢ CP/M $150.00 ® Public Domain Software * Hardware Vendors
« Editors and Word Processors
s Data Base Management Systems
Tatum Labs e Software Tools and Utilities
P.O. BOX 722 Ourexclusive annotated product listings. accurate
« predictions. and total independence from vendors and
Hawleyvnlle, CT user groups have made us the leading newsletter in the
field" So join the top UNIX vendors, software houses.
%440 0EMSs. and consultants: order a full year now for just
$54 (S66 overseas airmail) — or write for a free
(203) 426"2184 sample Issue and hobbylst discount Information.
SATISFACTION
GUARANTEED

or money back!

The MASTER CONTROLLER
BOARD contains:
( -Z-80 Microprocessor
S g&@mg 72-Parallel 1/0 lines; three 8255s
y -Keyboard controller: 8279
12K-EPROM: three sockets for
2708, 2716, 2732
2K-RAM: 2114s
8-Sixteen bit counter timer
channels: one 8253 and one
AMD 9513
2-Serial 1/0 ports; one Z-80 SIO
chip. One port is RS-232
W/DB-25

G\ STARTIOB
A\ &
Q.T. CALENDAR CLOCK

for fAipple or $-100 Computers
Only 1150.00

P.0. Box 33. Dept. MS-1. East Hanover. NJ 07936
(201) 625-2925

22:00:00 "UNIX is a trademark of Bell Laboratories |

STARTJOB VERS 11 !

These Jobs Will Start At
22:00:00 CIRCLE 79 ON READER SERVICE CARD

Receive B:
Transmit C:Test.txt
Crun2 Update

Submit Payroll

Starting Delayed Jobs

System Solutions, Inc.
PO BOX 35

KNOB NOSTER MO 65336
(816) 625.7863

— )
L™ SrARTIOBrequrescrm S 100

APPLE is a registered Trademark of Apple Computer, Inc.
CP/M s a registered Trademark of Digital Research, Inc

classified ads

CLASSIFIED RATES: Per Word, 15 Word Minimum.
REGULAR: $1.00.-EXPAND-AD®: $1.50. 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

1-High speed arithmetic
processor: AMD 9511
A bus expansion connector is
provided
All this on one board less than
nine inches on a side

Bare Controller Board with Doc. $49.95
Free Controller Basic is a public domain
Tiny Basic that can IN and QUT ports,
PEAK and POKE RAM, CALL assembly
language programs, and use either

DECIMAL OR HEXIDECIMAL numbers. In a
pumber. Orders nqt acknowledgec{. They will appear 2716. Requires 2k RAM S10 8253 (baud gen )
in next available issue after receipt. Send order & |

. o : With the BARE BOARD $14.95 Alone $19.95
remittance to: Classified Advertising, MICROSYS- TDL monitor program allows a CRT or TTY
TEMS Magazine, 1 Park Avenue, New York, NY or prog 0

to control the MASTER CONTROLLER
10016. Direct inquiries to: Kenneth L. Novatny (212) BOARD. Requires 2k RAM,SI0, 8253 (baud

725-3927. gen.), 4Mhz XTAL. Includes Complete

ADVERTISE! - Listing on a 2732 $69.95

Assembled TINY BASIC CONTROLLER
COMPUTER NETWORKS BOARD has 2k RAM,S10,8253 (baud gen.),
e, == 8255. This arrangement gives 24 1/0O lines, 2
THE CRITICAL CONNECTION! Now you can buy an inex-
pensive ATARI-400, and have it use the disk drives, printer,

spare counter timer channels, and a serial
channel available after using one counter

and keyboard on your CP/M computer. Complete package

$175.00 DEALER INQUIRIES WELCOME. USS ENTER-

timer channel as a baud gen. and one serial
channel to talk to a terminal or computer.

PRISES, 6708 Landerwood Lane, San Jose, Calif. 95120,

(408) 997-0264.

Microsystems Mart ads really

generates sales $205 each,
x $185 each, 12x $170 each.

Send ad and payment to:

Functions can be expanded by adding
additional RAM/ROM, 1/0 and processing
chips. EXPANDABLE SPECIAL $299.99

I\ESCELLANEOUS OEM & Dealer Inquiries Welcome
NN USA & CANADA include $4.95
SMALL ADS PRODUGE BIG RESULTS! Your Classified Ad postage & handling. We ship

in these columns will reach 35,000 advanced computer ex- World Round. Please include 20%

perts each month. This market has more than doubled in the % i 5
past year...and the rapid increase in readership is expected for shipping plus $5 handling
we refund the excess.

to continue in an expanding market. Now’s the time for you to
get in on the ground floor by featuring a word ad for your
product or service on a regular schedule. The low cost virtu-
ally guarantees that classified advertising is a profitable in-

—___microsystems __

CLASSIFIED AD DEPT.
ONE PARK AVENUE
NEW YORK, NY 10016

OR CALL COLLECT:

LOIS PRICE (212) 725-4215 SPACE-TIME PRODUCTIONS

vestment in the future growth of your business. Plan to get
into the next available issue. For assistance or information
please call (212) 725-3925. Or, for fastest results, send your
copy and payment to: MICROSYSTEMS, Classified Advertis-
ing, One Park Avenue, New York, New York 10016.

2053 N. Sheffield
Chicago, Illinois 60614
(312) 327-0391
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THE P&T BUS GOES TO THEM ALL!

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

The P&T-488 supports 5 operating

% |
ilibe: FLei = ntistppansiehvE janguages systems, 2 of which are multiuser!

%

® Basic: <\ g The P&T-488 includes useful
Microsoft B = utilities!
CBasic 2° aS‘c B Interactive bus monitor
Cromemco aids setting_up testt
equipment.

North Star B Self test checks the

B Pascal: interface for proper
Pascal/M™ operation

Pascal/MT+™

Fortran: Microsoft h
C: Quality Systems Assemh‘er

B Assembler

The P&T-488 is

complete!

Interface, manual,

programs on disk, 18" cable

and connector mounting
hardware are all included

for $450 (domestic, FOB Goleta).

I\

PICKLES
PICKLES & TROUT

BOX 1206 e GOLETA e CA 93116 T
RouT .

Sample Programs are included.

* CP/M and CBasic 2 are registered trademarks, and MP/M 11
and Pascal/MT+ are trademarks of Digital Research, Inc

* CDOS and CROMIX are trademarks of Cromemco, Inc

* Pascal/M s a trademark of Sorcim

L (805) 685-4641 J
CIRCLE 61 ON READER SERVICE CARD
Reader Readers Readers
Service Advertiser Page Service Advertiser Page Service Advertiser Page
95 Ackerman Digital 82 HumanSoft 32 155 Optronics 81
a6 AdSystems.Dlnc, C 83 47 Hutchinson Engineering, A.B. 96 100 8SM i B gg
1 vanced Digital Corp 9 wens Associates, J.D.
41 American Planning 97
86 Anderson-Bell 7 79 Infopro 99 18 ParaGraphics 25
59 AndraTech 97 96 Infosoft Systems, Inc. 97 61 Pickles & Trout 100
25 Applied Business Concepts 83 49 Integrand 6 12 Pion 79
60 Avocet Systems, Inc. 40 19 Intercontinental 77 Plum Hall 72
i Microsystems Cover 3
149888 Electronics 89 .
1 ay Technical 81 9 Redford Microsystems 12
57 Blat R&D Corp. BF, +. o OB COMERIN 49.50.51 72 Rosetta Stone, The 94
94 Budget Info Systems 91 114 JRT Systems 3 '
52 SPC Technologies, Inc. 96
76 Cer.Tek, Inc R B 30 SeirTechmoar 63
s nowlo:
78 Code Works, The 94 o 156 Sigmotek International Corp. 73
30 Compatible Computer Corp. 45 67 Simpliway 95
73 Compu-Draw 59 13 Laboratory Microsystems 94 1 Software Technique 83
81 CompuPro Systems Coverd 36 Lehigh Valley Logic, Inc. 2 157 Space Time Productions 99
84 Computer Design Labs 77 23 Lomas Data 42 75 Standard Software 13
6% 8%93{?{‘?“”&“0”9' G, :g 31 Starside Engineering 94
sk 15\’_; Maniangechnology 89 54 Stok Software 73
2 aster Computing, Inc. 17
14 Data Sources 53 98 Memory Merchant g g leleles &
12‘15 B&V:fglgtﬂa' g]f gg Mmro%ch Exports, Inc. g; ata; ACCEsS
ual Systems icro Dynamics -
91 M!C(OhOUSG 11 158 Unified Software 67
45 Ecosoft Inc. 79 15‘3 m:g;\ci}g':;ﬁssooﬁzie ?? 15 Vectrix Cover 2
58 Electralogics 18,19 ; ;
56 Electronic Control 358'553 m%v:'gf?tl_hgg%rowarehouse 87 ?? gg WW C&mponent Supply, Inc. g;
Technology Inc. 17 ' : ave Mate
92 Executive Computer 87 89 WhiteSmith’s Ltd. 66
152 E-ZTax 35 28 New Generations 16 65 Workmen and Associates 96
100 Microsystems February 1983
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End S100 Bus Sinale Board Comnuter and Memory Confusion

The S100 bus has come a long way. Intercontinental Micro Systems can help. our super-sophisticated CPZ-48000 single

The old standards, 64, 8 or even 2K of Call or write today and we'll send you board computer,our 256 KMB-100 bank
memory, and separate boards for |/0, information defining the state of theartin S100  selectable or linear memory and a complete line
processing, floppy control and a host of other  bus memories and SBCs. We'll explain DMA,  of personality boards that allow you ta easily
functions, are obsolete. memory management, vectored priority inter-  interface with anything from floppies to

It you use S100 boards, that's great news. rupt inputs, RAM disk, parity error detection, winnies, including printers and modems.

And bad news. window deselection and a host of other newly Gall or write today and find out how

The great news is you can buy, off the shelf, ~ available features. Intercontinental Micro Systems can solve your
incredibly sophisticated S100 single board There is a catch. S$100 bus SBC and memory problems.
computers and memories. When you call or write, we'll tell you about We think once you know

Now the bad news. . Sy — | state-of-the-art, you'll want

With different prices and Intercontinental Micro.

features on dozens of available
boards and the fact that some

boards are still more TR,
sophisticated than others, it's *?‘U_% — |

i //'*T’\\

getting tOLIgh to decide what c \lql’ SYSTENS CORPORATION J
boards to buy for particular : __ _ L@1=w_
ﬂDp“CatIDHS. CIRCLE 19 ON READER SERVICE CARD

1733 South Douglass Road, Suite E Anaheim, California 92806 (714) 978-9758 Telex: 678401-TAB-IRIN




- Multi-Reasons to Choos
~ CompuPro’s Multi-User
' System 816/C’

1. Run any mix of 8 or 16 bit software at any terminal.

2. Lots of storage. 384K of RAM (expands to 1 MByte), 2.4 million (expands to 4.8 million) characters
of floppy disk storage, provisions for hard disk storage.

3. Nine serial ports for terminals, printers, modems, etc.

4. Unparalleled single-user operation, as well as optional expansion from 3 users to 16 users.

5. Superior warranty. 1 year limited warranty.

6. Bundiled software. System 816/C runs over 3,000 CP/M@ programs, and comes with MP/M™-816™,
CP/M 2.2, CP/M-86, M-Drive™, SuperCalc™ (Sorcim’s powerful 16 bit spreadsheet), and dBase |I™ data
manager. Optionally available: Oasis Operating Systems.

7. Ultra-high performance. As Interface Age said, “The (8 bit) 8085 was more than a third faster than
any 8 bit micro we have tested to date...the (16 hit) 8088 (was) almost twice as quick as the identically-
engined IBM Personal Computer.” You will appreciate this extraordinary level of performance when dead-
lines loom and time is of the essence.

System 816, MP/M 816, and M-Drive are trademarks ot COMpPUPTo; GF/M, GF/M-86, and MP/M ars trademarks of Diaital Research: SuperCale is a trademark of Sorcim; dBase Il
is a trademark of Ashton-Tate. Terminals courtesy Qume Corp.

Authorized CompuPro Systems Centers
specialize in business, industrial, and scientific
microcomputing. They can show you why
System 816 /C represents the highest
expression of 8 and/or 16 bit multi-user
CompuPro division, Godbout Electronics, computing.

Box 2355, Oakland Airport, CA 94614




