UNIX
and ifs
derivatives

are bringing
new power
and
friendliness
into the
microcomputer
world




SUPERIOR GRAPHICS
HAVE COME DOWN TO EARTH.

‘IZ' iz\/‘ \i o
ST 2T G d
ne  ae
“Three Atoms” Courtesy of Greg “Aurora” By Richard Katz, Vectrix “rntegratea G ign* Courtesy  “In The Beginning” By Richard Katz,
Abram, University of Horth Carolina Corporation of Floyd J. James, University of North Vectrix Corporation
at Chapel Hill Carolina at Chapel Hill
$
I995 AND THE FIRST AFFORDABLE HIGH RESOLUTIOH 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 PIXEL 3 bit spacing, or upload your own character ~ MAT supports high level language and
planes of memory totalling 128K definitions hexadecimal transmissions
garaphics RAM
- ON-BOARD 16 BIT MICRO- ~r | VX384

» 512 COLORSPER PIXEL9bit planes
of memory with 384K graphics RAM

« COLOR LOOKUP TABLE 8 bit
digital-to-analog converters provide a
16 million color palate
~ +INCLUDES ALL FEATURES of
VX128 for total of $3995

M HIGH RESOLUTION COLOR

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 -

+* HARDWARE LINE AND ARC
GENERATION on-board VLS graphics
display controller, 1600 nano-
seconds pixel drawing time

-

»

For additional information pn VX128, VX3B4, VXM Monitgr or VAP Printér call Toll Freq 1-800-334-8y81, or
2192 g0 5479 or write Vectrix Corpgration, 700 Baftleground Averjue, Greensboko, MC 27401 i et
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GREAT IDEAS...
Down to Earth
Products

SDS-5100 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-ZSI10

hio 44126

SDS-SINGLE BOARD COMPUTERS
ZB80A 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 -

ompatable drives (SDS-Master only)
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— EXTRA——

NOW, BY POPULAR DEMAND...

MIGROSYSTEMS

GOES MONTHLY!

For some time now, our readers
have been saying they wanted more
of the kind of advanced microcom-
puter information only Microsys-
tems provides—and that they
wanted it more often.

We’re giving you what you asked
for!

Beginning with the
January 1983 issue,
Microsystems
will be published
12 times a year!

From now on, you’ll receive
twice as many features about
CP/M® MS-DOS™ UNIX®
XENIX™ OASIS and other
operating systems.

Every month Microsystems
brings you advanced articles on
microcomputer software, related
hardware and applications—sophis-
ticated articles that help you stay
on top of every microcomputer
operating systems advance.

Every month Microsystems
presents tutorials on the modifica-
tion and special use of systems,
offers short-cut routines, explains
debugging procedures and tech-
niques for interfacing, tells you how
to customize software and adapt
hardware to meet new require-
ments, and much more.

And every issue of Microsystems
brings you the latest industry news,
book and new product reviews, and
our regular Software Directory

which lists newly available pro-
grams.

Microsystems is devoted to keep-
ing the advanced microcomputer
professional at the leading edge of
DOS development and use. And
now that Microsystems is published
monthly, we’ll be doing an even
better job of keeping you at the
forefront of the industry—with
twice as many information-packed
issues.

With Microsystems now pub-
lished 12 times a year instead of six,
you can see how it will be twice as
valuable in helping you increase
your knowledge of operating sys-
tems and their use.

For as little as $19.97—a savings
of 20% off the full one-year sub-
scription price—you can join the
serious microcomputer profes-
sionals who subscribe to Microsys-
tems. Or take a two- or three-year
subscription and save up to 33%!

Why not take a moment to fill in
and mail the coupon now, so that
you’ll be sure not to miss a single
issue of Microsystems?

T P e o S B e TS S|
PROFESSIONALS
PLEASE NOTE:

Your subscription to Microsystems
may be tax deductible.

Check with your accountant.

Trademarks:

XENIX, Microsoft Consumer Products, Inc.
MS-DOS, Digital Research, Inc.
Registered Trademarks:

CP/M, MP/M, Digital Research, Inc.
UNIX, Bell Laboratories.

NEW SUBSCRIBERS ONLY

Microsystems
CN 1987 - Morristown, NJ 07960

[C] YES, enter my subscription to

Microsystems for:

[] One year (12 issues) at $19.97
I save $5.00—20%.

[[] Two years (24 issues) at $36.97
I save $12.97-26%.

[] Three years (36 issues) at $49.97
I save $2494—33%.

Savings based on full one-year subscription

price of $24.97
Mr.
Mrs.
Ms.
(please print full name) 8H15
Company.
Address
City.
State. Zip
CHECK ONE:

[} Paymentenclosed. [7] Bill me later.

Offer valid in U.S. and possessions only. Please allow
' 30 to 60 days for delivery of first issue. Satisfaction
I_guarantecd or a prompt refund for unmailed issues. J



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 s no such thing as a free lunch,’
JRT Pascal at $29.95 (which includes
postage) certainly allows the user to
experience champagne and caviar
at cafeteria prices...”

INTERFACE AGE, Oct. ‘82 “...JRT Pascal is
following the example set by Software
Toolworks (Sherman Oaks, 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 sirings

Statistic procedures Activity analyzer

14 digit BCD prints program use
FLOATING POINT histogram
arithmetic

True dynamic

storage More than 200

Advanced
assembly interface

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

O Televideo; O Xerox 820.

No limits on procedure
size, nesting or recursion

verbal error messages

Maximum program size:
more than 200,000 lines

JAASCNL3O

ohone  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.)

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

I need O] 8” SSD diskettes.

0000000000000 00000000000000000 0000000000000 000000R0000OCCR0CROROCPROIOPOEPOIOIOIIOIEOETRITDORTOTS
CIRCLE 114 ON READER SERVICE CARD

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" disketies

NEW SEARCH procedure
for fast table look-up

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

V1=

Address

City
(] Check

Card #

0 C.0.D.

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

State Zip

O MasterCard O 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 5Y4" 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. « Conforms to the proposed IEEE-696
a rigid-disk drive and a cartridge (Interface to disk drive is defined by S-100 standard
tape deck to the S-100 bus. software/firmware on board.) )

i = , g ! » Controller can accommodate two
A colorful addition to Teletek’s « Controller communications with the riaid dickedrivis ard :

h g i gid-disk drives and one cartridge
already impressive line of 5-100 host processor via 2K FIFO at any tape drive. Expansion is made
boards, the HD/CTC's specifica- speed desirable up to the limit of possible with gn P
tions include: 2 megabytes per second for a data ' )

A Z-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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MIDWEST MICRO
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3437 Holmes e Kansas City, MO 64109 e Phone (816) 753-1304
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IEEE-696 S-100 (PURE!) SYSTEMS: 8" MS-DOS SOFTWARE:
COMPUPRC SYSTEMS A 5500. 5000. | MS-DOS 1.2X IO.ASM FOR COMPUPRO
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RELMOD-80
RELATIONAL DBMS
IN BASIC SOURCE

FOR SYSTEM INTEGRATORS

* 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.

* 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-ASCI1
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
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e created SCREEN

MASTER™ for
purely selfish motives. Basi-
cally, we wanted to make our
job easier and faster.

After many man-years
of effort, our systems re-
searchers—collaborating with
our application developers—
created a Screen Management
System with unprecedented
data entry and display capabil-
ities for micro/mini computers.

Our application people
were understandably posses-
sive about SCREEN MASTER.
But it worked so incredibly
well we couldn't justify keep-
ing it to ourselves. So we
decided to make it available
to programmers everywhere.

to be independent of terminal
type. You don't need to re-
compile just to use a different
terminal.

For more information,
fill in the coupon or contact
your local ISE office.

Developed by:

Micro Data Base

Systems, creators

of SCREEN .

MASTER, MDBS,

and other fine

software products, one of
the world’s leading software
R & D firms.

Offered by:

International
Enterprises, ™

SCREEN MASTER a|f1 i}l;lterna]t(ijonla] %onsom#\;n

interfaces with all the popular ° of the world's leading software
ing | d Iting firms, -

e, Introducing the o e
It also inter- als around
w SCreen Management System :..:
our state-of-the- e providing developer-
rt Data B friendly tools f
=t that's so good we almos L e
tem, MDBS |Il. ° applications.

_That means that an kept lt for Our selves. For more information,
application developer contact:
can at last end the productivity bottle- MASTER automatically performs in lth -Cc!ig}\and Canada

neck caused by other screen handling
approaches.

SCREEN MASTER allows one-time
definition of frames which may be used
in any number of window definitions.
Once defined, a window may be used in
any number of screens. And once a
screen’s defined, it may be used in any
number of programs.

SCREEN MASTER provides
dictionary-driven control over color,
intensity, blinking, prompting, editing,
validating, positioning of screen ele-
ments, etc. During data entry, SCREEN

™

In the (1.S. and Canada, contact;
ISE-USA

85 West Algonquin Road

Suite 400

Arlington Heights, lllinois 60005
(312) 577-6800

Outside U.S. and Canada, contact
your local ISE Representative or
ISE-International

350 West Sagamore Parkway
West Lafayette, Indiana 47906
(317) 463-4561

SCREEN MASTER and MDBS lll are trademarks of MDBS, Inc.
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a vast range of integrity checking and
data editing.

HELP messages for each screen
can be displayed with a single key stroke
at any time during screen processing.
The current screen is automatically re-
stored after the HELP session.

SCREEN MASTER is program-
independent. Modification of screen
layouts and characters can be made
without recompiling any of the applica-
tion programs.

SCREEN MASTER is terminal-inde-
pendent. It allows all application software

Tell me more about SCREEN MASTER.

Name

85 West Algonquin Road, Suite 400
Arlington Heights, IL. 60005
(312) 577-6800
In the United Kingdom and Ireland
ISE-PACTEL 01-828-7744
In West German
ISE-ADWOR({A 089-192-071 (72, 73)
In France
ISE-CEGOS 620 61 61
In Sweden
ISE-DATEMA 08 83 4020
In Norway
ISE-DATEMA 02 670880
In Finland
ISE-TIETOTEHDAS 0-5261
In Switzerland and Austria
ISE-ADV/ORGA 041-2323 60/61
ELSEWHERE
ISE-INTERNATIONAL (317) 463-4561

Title.

Company

Address.

City.

State Zip.

Phone.

My micro- or mini computer is:

Processor.

Operating System

Programming Language

Application.



BPSxref

MBASIC / BASCOM

Cross-reference
and
Formatted Listing
Utility Program.

* Correctly prints and
paginates source
listing.

e Creates alphabetized
cross-reference.

e Commands for page
headings, page ejects
and line skips.

¢ Options control listing

and cross-reference
format.

e Option to print listing
to disk file.

Software

GET IT NOW!
$124.00

n_ complete
m with
documentation

BPS

82 Woods End Road
Fairfield, CT 06430
(203) 254-1659
also from Westico

(203) 853-6880

(MasterCard
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8 Microsystems January 1983

Editor’s Page

by Sol Libes

he primary
emphasis of
this issue is

on the implementa-
tion of UNIX fea-
tures on microcom-
puter systems. There
is little doubt that
UNIX-like operating
systems will be very
popular with purchas-
ers of multiuser multiprocessing
microcomputer systems, partic-
ularly those users doing soft-
ware development.

UNIX offers many advanced
features, and these are dis-
cussed in our lead-off article
entitled “UNIX and CP/M.”

This is followed by a tutorial
on XENIX, a UNIX imple-
mentation that will probably be
the dominant UNIX implemen-
tation on micros. We have also
been fortunate to have had the
loan of a multiuser UNIX-like
system (Ithaca InterSystems
running Coherent) for several
weeks and have a very good re-
view of it for you.

Also, CP/M-80 users can
implement many of the advan-
tageous UNIX features on
their CP/M systems with soft-
ware packages such as Unica
and MicroShell, hence we have
reviews of these packages.

Lastly, we have initiated a
column for micro UNIX users
that will appear every other
month in Microsystems. Fur-
ther, we have received some
other UNIX-like products
which we are checking out for
reviews that will appear in
print later this year.

We hope you enjoy this issue
as much as we enjoyed putting
it together for you.

This issue marks the beginning
of our fourth year of publica-
tion. I can hardly believe that
the time passed so quickly and
that so much has happened.
The most important recent
occurrence is that with this is-
sue Microsystems becomes a
monthly publication. That’s
right, we are finally able to do
what so many of our readers
have been asking us to do for

so long—publish
monthly. So now
you can expect to
receive twice as
much CP/M, S-
100, and other
sophisticated mi-
cro user material
as in the past.

We have also
increased the size
of the magazine, in case you
have not noticed. The first issue
of Microsystems, published
way back in January 1980, was
a mere 56 pages. Gradually the
size increased each year until
in November of last year we
reached our present size of 130
pages. We expect that Micro-
systems will continue to in-
crease in size to match the in-
crease in advertising. I am sure
that you have already noticed
the healthy increase in advertis-
er support.

The circulation of Microsys-
tems is now over 40,000, up
from about 23,000 at this time
last year. We expect this to in-
crease again substantially this
year. This makes Microsystems
one of the major publications in
the microcomputer field.

We are working on special
issues for this year, emphasiz-
ing the following topics. Al-
though we already have some
of the feature articles for these
issues, we are looking for more.
If you would like to write an
article on any of these topics,
let us know so we can send you
a copy of our author’s guide.

Special topics for 1983:

e CP/M-80 Version 3

 Word-Processing Software

» Micros in the Laboratory

e S-100 Standard & Compo-

nents Directory
Business Applications
Graphics
e Local Networking Systems

Incidentally, both Chris Terry
and I will be attending the CP/
M ’83 show (January 21-23)
and the West Coast Computer
Fair (March 18-20). Both will
be held in San Francisco. If
you would like to meet with us
there, please let us know.




16 Bit 8086 Multi-User Microcomputer System

~MP/M-86

$7595 ONLY
FOUR $1899+
USER PER
SYSTEM USER
| : 1/2 MEGABYTE
THE 7 OF MEMORY
' TWO 8 INCH D.D.
T E c 8 6 M FLOPPY DISKS

STANDARD FEATURES
16 BIT 8086 CPU - Processor performance is the most critical element in a Multi-User System. Speed, power and the increased
throughput of our 16 Bit 8086 CPU are just a few of the reasons why our TEC 86M Multi-User Systems really perform.

1/2 MEGABYTE OF MEMORY - The second most important factor which affects system performance is available user memory. Qur 1/2
Megabyte, four user system gives each user well over 100K Bytes of memory, eliminating program size compromises which
lead to poor Multi-User system performance.

MP/M-86™ COMPATIBILITY - The TEC 86M includes a ROM Boot for MP/M-86™ and is designed to provide optimal support for
MP/M-86™. The MP/M-86™ Operating System is available separately from Tecmar for $600. See Software Options listed
below for important MP/M-86™ features.

FULLY INTERRUPT DRIVEN - The TEC 86M provides terminal and disk 1/0 interrupts to MP/M-86™, allowing for maximum system
performance in Multi-User operation.

TWO 8 INCH DOUBLE DENSITY FLOPPY DISK DRIVES - The two Double Density floppy disks total 1.2 Megabytes of storage. Options include
double sided floppy disk drives and Winchester drives.

FOUR SERIAL USER PORTS - Four serial user ports are provided. Each port can be independently set for speeds from 50 to 19200 Baud.

MULTIPLE PARALLEL PORTS - Parallel ports are provided for operating printers as well as other parallel devices.

EASILY EXPANDABLE - The modular design of the Tec 86 and Tec 86M assures you of continued system expandibility. All options are
easily field installable. Available options include: Memory 64K and 256K, additional users, double sided floppy disks,
Winchester 31 Megabyte hard disk, terminals, and printers.

ATTRACTIVE DESKTOP ENCLOSURE - Tecmar Single and Multi-User systems come in your choice of an attractive desk top enclosure with
wood grained side panels to blend nicely into your office surroundings, or an industrial quality cabinet for more hostile
environments. Rack mount enclosures are available as options.

ONE YEAV3 WARRANTY - Tecmar Systems are fully assembled and thoroughly tested. All Tecmar Components carry a full One Year
arranty.

SOFTWARE OPTIONS
MP/M-86™ - Multi-User interrupt driven Operating System for the 16 Bit 8086 TEC 86M Microcomputer System. FILE PASSWORD
PROTECTION - Access to user files can be restricted to require proper passwords prior to access. CONCURRENT FILE ACCESS -Files
may be accessed by multiple users, each reading and/or writing the same file, with protection provided at both the file and the record
level. FILE TIME AND DATE STAMPING - Files contain creation, and modification Times and Dates for ease and accuracy in determining
the latest or most useful file versions. PRINT SPOOLER - Files may be submitted to the System Spool file for printing. This frees the
user terminal to continue operation during the independent printing function.

LANCUAGES - BASIC-86™ FORTRAN-86™ PASCAL-86™ CBASIC/86™ CIS-COBOL™ PASCAL/M86™ FORTH
*NOT INCLUDING MP/M-86 and User Terminals.

OTHER FINE S100 and APPLE PRODUCTS AVAILABLE, INCLUDING:
ANALOG to DIGITAL CONVERTERS (12, 14, 16 bit accuracy; 30, 40, 100, 125 KHz Conversion rates; 16 to 256 Channels; programmable
gain; timer/counters). DIGITAL to ANALOG CONVERTERS (12 bit accuracy, 3 microsecond conversion rate). 8086 CPU Board, /0 Boards
64K/256K Memory Boards, Real-time Video Digitizer and Display. Complete Systems also available for Data Acquisition, Video
Digitization, and General Purpose Applications.
REQUEST OUR CATALOG FOR COMPLETE LISTING, AND SPECIFICATIONS ON THE ENTIRE TECMAR PRODUCT LINE.

H E DEALER INQUIRIES INVITED TECMAR, INC

INC. 23600 Mercantile Rd. ® Cleveland, OH 44122 (216) 464-7410

UP/M-85 and MP/M-6 are registered trademarks of Digital Research bnc. BASIC-BG, FORTRAN-86 and PASCALBS are registered trademarks of Microsaft Inc. PASCAL/MAE is a reqistered trademark of SORCIM. CBASIC/SG is a registered trademark of Comyiler Systems Inc. CIS-COuL i & registered trademark of Miemfacus Ine

CANADA: Our Ontario Distributor is OCTANT COMPUTER SERVICES INC., 146 Front Street West, Suite 485, Toronto, Ontario M5J 2L7 (416) 598-1046
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\ews & Views

by Sol Libes

$-100 standard

progress report

Mark Garetz, chairman of the
IEEE-696 (S-100 bus) stan-
dard committee reports that the
standard was mailed to mem-
bers of the IEEE Computer So-
ciety Standards Committee
(CSCQC) in early October. At the
time this was written, the re-
sults of this ballot were just be-
ginning to come in. The stan-
dard has already been approved
by the 696 working committee
and the IEEE microprocessor
standards committee. After ap-
proval by the CSC it must still
be approved by the IEEE Stan-
dards Committee before be-
coming an offical IEEE stan-
dard. This is not expected be-
fore the spring at the earliest.
At that time we hope to either
publish the entire standard or
the changes from the proposed
standard as previously pub-
lished in Microsystems (Janu-
ary 1980).

SIG/M & CPMUG

new releases

Both SIG/M and CPMUG
were hard at work during the
second half of last year, putting
together several new volumes
of public domain software.
SIG/M and CPMUG are the
two largest public domain soft-
ware groups in the world. Al-
though there are some other
small groups, they are essen-
tially local or specialized (e.g.,
the Pascal-Z software library)
and tend to distribute their
work outside of their immediate
areas via organizations such as
SIG/M.

CPMUG has announced the
release of Volume 82 (North
Star BIOS routines), 83 and 84
(Modem and XModem up-
dates) and 85 (communication
utilities and directory updates).
For further information write:
CPMUG, 1651 Third Ave.,
NY, NY 10028.

SIG/M has added 20 more
volumes since [ last reported on
their activities, bringing their
total to 75 volumes. It is not
practical to report here on the

contents of the new releases;
rather, I recommend that one
purchase a copy of their
printed catalog ($1.50, $2 for-
eign): SIG/M, Box 97, Iselin,
NJ 08830.

Digital Research news
Digital Research expects to
start shipping copies of CP/M-
80 version 3 this month. Micro-
systems was a Beta test site for
it, and we hope to publish our
first articles on it in next
month’s issue. CP/M-80 has
been enhanced particularly for
systems with memories greater
than 64K and large disk stor-
age. Many new features have
been added to improve its pow-
er, user interface, and speed of
execution. So look forward to
next month’s Microsystems for
the full details.

DR reports that CP/M is
now licensed to over 700 OEMs
and is used on over 700,000
systems. Further, DR is work-
ing on versions for the Z8000,
16032, and 68000.

Zilog to begin
sampling Z800

Zilog is expected to start ship-
ping samples of its new Z800
8-bit microprocessor this
month. The Z800 is object code
compatible with the Z80 and
provides a 3 to 5 times per-
formance improvement. Its in-
ternal clock runs at up to 25
MHz. The Z800 can address
up to 500K of RAM using a
memory management circuit
(dynamic page relocation) and
memory protection. It has both
modes for both system (used by
programs performing OS func-
tions can access all registers)
and user (limits access to CPU
registers and prohibits execu-
tion of instructions that alter
system status). The Z800 has
an expanded instruction set
with multiply and divide (8-
and 16-bit), handle strings up
to 64Kbytes long, system calls,
and lots more. It also has more
addressing modes and features
suited for multiuser and multi-
processing environments.

User groups &

newsletters

A Seattle Computer Products
User Group (SCP-UG) has
been formed to support users of
the SCP 8086-based S-100 sys-
tem using MS-DOS. The group
will make available public do-
main software, published a
newsletter, and have a bulletin
board system on-line. Member-
ship is $10/yr. Contact: Joseph
Boykin, 47-4 Sheridan Dr.,
Shrewsbury MA 01545; (617)
845-1074.

RR Software is publishing a
newsletter for Janus users (Jan-
us implements a subset of
Ada). The first issue carried
bug reports, versions changes,
and general news, and was 4
pages long. Contact: RR Soft-
ware, Box 1512, Madison WI
53701; (608) 244-6436.

A Nevada Cobol Users
Group has been formed and is
publishing a newsletter. For in-
formation contact: NCUG
5536 Colbert Trail, Norcross,
GA 30092; (404) 449-8948,

Books & magazines

The S-100 Bus Buyers Guide is
published twice a year ($25;
add $10 outside U.S., each ad-
ditional copy included in order,
$9.95) by Ironoak Co., 3239
Caminito Ameca, La Jolla, CA
92037; (714) 450-0191. I or-
dered a copy, but as of this
writing it still has not arrived,
so I cannot comment on it.

Bits, Bytes and Buzzwords,
a buyer’s guide to business
computers ($2.50) is being
published by CompuPro, Oak-
land Airport, CA 94614, (415)
562-0638.

The User’s Guide To CP/M
Systems and Software is a new
bimonthly magazine oriented to
beginning CP/Mers. Individual
copies are $4 yearly, subscrip-
tion is $18 (ranking it as the
most expensive CP/M maga-
zine in publication). The first
issue was 64 pages long, profes-
sionally done, contained several
tutorials for beginners, and
brief looks at three systems
that run CP/M. Future issues
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ASHTON-TATE

GBASEN ..., .. $529
C.Itoh
PROWRITERSERIAL............... $639
PROWRITER PARALLEL .. ........... 489
FIO-55 . ciiiminir s e 1399
COMSHARE TARGET
PLANNERCALC ....................
TARGET FINANCIAL MODELING ... .. 249
FORCE Il
MATHSTAR. ..o $99
FOX & GELLER
BUTIE s2vewss vanismans s $68
QUICKCODE ........coveeeaen... 229
HAYES
MICROMODEM 1. ..........cen.... $289
1200 BAUD SMARTMODEM. ........ 589
CHRONOGRAPH. ................... 199
SMARTMODEM ............cooo.... 224
IDS
PRISM 132 PRINTER ............ $1649
IDS PRISM 80 PRINTER . ........... 1049
MICROPRISM PRINTER ............. 599
ISA
SPELLGUARD ..................... $189
LEXISOFT
SPELLCHECK . .ooonc i v iianssins $225
MICROPRO
CALCSTAR. ....ooieeineeenannnns $189
DATASTAR =cocvicivinimncs svon e 239
INEOSTAR . v svmmmminswesvi CALL!
MAILMERGE .................. il 89
SPELLSTAR ..........ovvninnennn... 1 49
WORDSTAR. ... .oveeeeaannnnn. 279
WORDSTAR CUSTOMIZATION NOTES 299
MAXELL
FD-18"SINGLESIDED............ $41.50
FD-2 8" DOUBLESIDED............ 48.95
MD-15" SINGLESIDED ........... 31.25
5'DOUBLESIDED ................ 47.10

CALL TOLL-FREE
1-800-523-9511

IN PENNSYLVANIA:
1-215-868-8219

GREAT PRICES!

MICROSOFT
BASIC COMPILER ................. $299
MHBORT .oconie, s samsminsns s mnn 165
MICROSOFT ojul:1e] M-+ IR——— 559
MICROSOFT COBOL 80 with msort.. 575
MUEISP L MUETAR, ~oeoisirmcsiie 169
MULTIPLAN ....................... 229
MUSIMP/MUMATH ... ........... .

280 SOFTCARD PREMIUM PACK. ... 599
MICROSTUFF
CROSSTALK. ... cvsmmsnssssmmmmsans $119
NOVATION

CAT ACCOUSTIC MODEM .. ........ $1
D CAT DIRECT CONNECT MODEM. ... 156
SORCIM

PASCALM.................

SUPERCALC ""189

DIAGNOSTIC ... cooccciniswsinsimaniowmes
DIAGNOSTICSHI ... ..................
DISKDOCTOR ........ccvivniinannn.
STACKWORKS FORTH...............
CCOMPILER .. scinaranniinianiiie
FORTRANRATFOR .................
SSSFORTRANIV ............c.......

TERMII. .. .. ...

9TOTERMINAL ...........covnne
912C VIDEO TERMINAL. ..

920C VIDEO TERMINAL .
925 TERMINAL. ..o cne v i

CCOMPILER..........coeneeia.n.
PASCAL :: wevnne. s S anane
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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 ...

MIGROHOUSE




Leap into
a hew
dimension

with

Aztec C!

C COMPILERS-COMMON FEATURES:
* UNIX YER 7 compatibility * standard float, double, and long support * run time library with full I/0
and source * fast compilation and execution * full language.

AZTEC C Il CP/M (MP/M) $199
» produces relocatable 8080 source code * assembler and linker supplied * optional M80 interface ®
SID/ZSID debugger interface ¢ library utility ® APPLE requires Z80 and 16K card

AZTEC C][ APPLE DOS $199
* relocating assembler supplied ¢ APPLE SHELL = VED editor ® library and other utilities
s requires 16K card

€86 IBM PC MSDOS CP/M-86 $249
* directly produces 8088/8086 object code *® linker supplied

Manuals—$30 ORDER BY PHONE OR BY MAIL-Specify products and disk format

MANNX

r software systems e
m; Box 55, Shrewsbury, N.J. 07701 (201) 780-4004 .

CP/M FORMATS: B STD. HEATH, APPLE, OSBORNE, NORTHSTAR,  OUTSIDE USA-Add $10 In N.J. add 5% sales tax
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News & Views
continued

CIRCLE 27 ON READER SERVICE CARD

will have articles on ““word pro-
cessing, financial modeling and
forecasting, preparing taxes,
multiple printing and mailing
list operations, and managing a
data base.” TUG, 117 Ware
Rd, Woodside, CA 94062.

Random news bits
Morrow Designs has expanded
to a new 50,000-square-foot
plant located at 600 McCor-
mick St., San Leandro, CA
94577; (415) 430-1970. This is
twice the size of their previous
plant, which was in Richmond,
CA. Good luck to them!

I also regret to report that TEI
Inc., in Houston, Texas, which
manufactured one of the best
S-100 mainframes around, has
gone out of business.

$-100 standard passes
mail vote

The S-100/IEEE-696 proposed
standard has moved one step
closer to adoption. In May
1982 it was approved by the
working committee and in
June, by the Microprocessor
Standards Committee of the
IEEE. In September, a mail
ballot was initiated to the
IEEE Computer Standards
Committee (CSC). By the end
of October, sufficient ballots
had been returned to show that
the standard had passed its
mail vote; it will be formally
adopted at the December meet-
ing of the CSC.

The remaining hurdle is ap-
proval by the IEEE Standards
Group. Submission will be
made after the first of the year,
with final adoption of the stan-
dard expected by late spring.

Credit for the wrapping up
of the S-100/TEEE-696 stan-
dard and piloting it through all
the IEEE committees goes to
Mark Garetz, Chairman of the
S-100 Committee and Presi-
dent of CompuPro.

Coming in Next Month’s Issue:
e Articles on the new version of
CP/M e Three S-100 SBCs

e Build an EEPROM Board

o Triple-Density Floppies

¢« ADS PROM-BIlaster

e Pascal MT+ o UCSD Pas-
cal Disk Scanner




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 || | WORDSTAR | SUPERCALC | CROSSTALK dBASE Il | WORDSTAR | SUPERCALC

$479 | $289 | $199 | $139 | | $479 | $289 | $199

ASHTON-TATE | MICROPRO SORCIM |MICROSTUF ASHTON-TATE | MICROPRO | SORCIM
QUICKCODE | MAILMERGE |PERFECTWRITER| C BASIC 2 SPELLGUARD | MAILMERGE | CONDOR

$229 | $89 | 5239 | $99 | | $199 | $89 |s495
FOX & GELLER | MICROPRO | SOFTWARE Rgls(ég':é,_, SORCIM | MICROPRO | CONDOR

BASIC 80 MULTIPLAN SALESPRO |MICROSHELL 64K RAMCard | CROSSTALK TIM 111

$084 | $239 | $495 | $149 | | $289 | $139 | $399

WINTERS
MICROSOFT | MICROSOFT | ASSOCIATES N.G.S. MICROSOFT |[MICRCSTUF 1.S.I.

CONDOR COMPUTER® FOX & GELLER® MICROSOFT® PERFECT SOFTWARE®
CONDOR 20+ ........ $229 QUICKSCREEN ...... $139 BASIC80 ............ $284 PERFECT WRITER.... $239

CONDOR 20-1I ........ 495 dUTIL................. 69 BASIC COMPILER ..... 325 PERFECT SPELLER.... 145
CONDOR 20-1l1 795 QUICKCODE .......... 229 FORTRANS0.......... 345 PERFECTFILER....... 289
"""" COBOL 569 PERFECT CALC ....... 149
CONDOR20-R ........ 249 Fyle e 80 ..ot SERLES & TREUTE
CONDOR20-Q ........ 139 SUPERFILE ........... 169 RERe A "5 CPM (TRS-80) . ..... 179
DIGITAL RESEARCH® LEXISOFT® M-SORT ... oo . 144 CP/MHARDDISK ..... 259
MAC ....oovenen, 85 SPELLBINDER ........ 279  MULTIPLAN . .......... 239 SOFTWARE DIMENSIONS®
<1 | & L ————— 65 MICROCRAFT® MU MATH/MU SIMP .., 219 ACCOUNTING PLUS.. CALL
ZSID. 90  EGALBILLING ... 405 MULISP/MUSTAR .... 149  STANDARD SOFTWARE®
TEX. ... 90  TIME BILLING . ... ..., 495 Z2-80 SOFTCARD ...... 269 THE PROTECTOR ..... 239
DESPOOL ............. 45 LEGAL BILLING Demo .. 75 PHEMIUM PAK -------- 699 MAILDROP ............ 129
PLA=BO ....ccoviiinnnn 419 T|ME BILLING Demo.... 75 64K RAMCard (IBM) ... 289 g pgRgoFT®
BT8O0 cnn sy vt 175 128K RAMCard (IBM) .. 429 - pigk DOCTOR ........ 84
CBASIC2............. gg MICROPRO® 192K RAMCard (IBM) .. 609 DIAGNOSTICS . ....... 49
CB-80................. 419 WORDSTAR........... 289 256K RAMCard (IBM) .. 699 G COMPILER.......... 199
PASCAL MT+ 419 MA'LMEHEE ----------- 83 64K RAMChip (IBM) ... 189  FORTH ............... 169
""""" SPELLSTAR........... 15 SSS FORTRAN ........ 19
COMPILER ONLY ... 309 DATASTAR............ 249 MICROSTUF® ADA ... 229
gm\gNLY ------------ 132 CALCSTAR ........... 145 CROSSTALK .......... 139 SCRATCHPAD ........ 229
--------------- SUPERSORT .......... 199 DATA-VIEW ........... 169
LINK-8D ..o 90  Customization Notes ... 349 :éﬁgg:&?yr:étponTS@JTQQ STATS-GRAPH . ....... 229
................ WORDMASTER........ 119 MACROI.............. 59

ORDER INFO. standard software
AMERICAN EXPRESS, MASTERCHARGE, CORPORATION OF AMERICA

VISA, C.0.D. 10 MAZZEQ DRIVE, RANDOLPH, MA. 02368 P
% DISC EPAYMENT g e,
SHEISSOUNT O A 617-963-7220 {8
(SOFTWARE ONLY) 800_343_0852 -
ALL ITEMS SUBJECT TO AVAILABILITY ‘ Mo
AND PRICE CHANGE Home of
LARGEST SELECTION MICRO-PRICING" o,
OF CPM® SOFTWARE ree
IN THE U.S.A. Hours: Mon.-Fri. 8 a.m.-8 p.m., Sat. 9 a.m.-4 p.m. ES.T. oY
PURCHASE ORDERS ACCEPTED FROM QUALIFIED

CP/M® is a Trademark of Digital Research CORPORATIONS AND INSTITUTIONS
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The S-100 Bus

by David J. Hardy

Strange S-100 Hardware Failures

This column is intended as a
forum on S-100 topics. I en-
courage readers to send in
any questions about the S-
100 bus, which I will at-
tempt to answer in this col-
umn. The questions should,
in general, be directly re-
lated to the hardware struc-
ture and timing of the bus,
though some software may
also be involved. Questions
could also be general ones
about interfacing to the S-
100 bus, or specific ones
about problems encountered
in trying to interface a spe-
cific product.

—David J. Hardy

his month’s column is

about a part of S-100

bus “technology” that
is rarely discussed: repairs.
More specifically, repairs for
those really terrible unex-
plained problems that always
seem to occur just before you
finish typing in a 300K source
file.

Repairing major breakdowns
in an S-100 machine is usually
simple. It’s easy to find the
parts that have just burst into
flame, or the cables that have
been cut in half, or the blown
fuse that turns off your disk
drives.

It’s not so easy to figure out
why your system blows a disk
once or twice a week just as it’s
warm-booting back from your
favorite screen editor. In fact,
sometimes it’s downright im-
possible.

Failures in

outside sources

Some machine problems are
caused by uncontrollable out-
side situations, like a power
failure or a lightning strike.
There really is very little you
can do to protect your machine
from those kinds of things.
(Nothing can protect your com-
puter from a direct lightning
strike, although you can pro-
tect, to a certain extent, against
transients induced by a light-

ning bolt.) Fortunately, these
are not usually the troubles
that cause those unexpected
glitches in your otherwise
smoothly operating machine.

From the outside, there are
really only a few things that
can cause your machine to take
a premature vacation to the re-
pair shop. Obviously, the com-
puter’s power source is an im-
portant outside influence on
your machine’s reliability. Volt-
age fluctuations like brownouts
may actually have very little
effect on the power supply that
drives the S-100 bus, but brow-
nouts can do other terrible
things, like cause fans to burn
up and air conditioners to shut
off. Some S-100 frames have
built-in constant-voltage trans-
formers to prevent low voltage
from causing your system’s
boards to “starve,” but very
few think about the fan motors,
which could be destroyed by
prolonged low-voltage condi-
tions, or at least could be
caused to stop working.

Power supplies with adjusta-
ble voltages may drift if the
controls are not protected
against vibration with “Lock-
tite” (or even nail polish). A
problem with Shugart 800
drives not finding the right
track was traced toa +5V
supply with an unsealed adjust-
ment that had drifted down to
+4.6V. As a result, the op-
amp associated with the home
sensor became unreliable, so
that the controller sometimes
did not receive a home signal
and sometimes received one
when the drive was not on
track 0.

Another external influence
to consider is temperature.
Heat is a real enemy to S-100
cards because of their on-board
regulators. A fan failure or
blocked air vent can easily
cause problems that seem to
come and go at strange times.
Static RAM boards are partic-
ulary susceptible to overheat-
ing, and probably cause many
of the unexplained crashes in

systems that use them. Bear in
mind that airflow, not just cool
air, is what’s needed to keep
your machine from overheating.
The ambient air temperature
can actually be quite high
(maybe as high as 100 de-
grees), as long as the air is kept
moving through the machine.

There are lots of other out-
side influences that could cause
erratic problems, too. High-
powered RF fields from local
broadcast stations can do a
pretty good job of messing up
unshielded electronic devices
(like computers with the covers
removed, or long data lines). 1
have actually seen locations
where the RFI is strong enough
to cause drive malfunctions,
and where modem communica-
tions are impossible because of
the high-powered directional
signal of a local radio station.
In one case, I could scope the
data lines on the machine and
actually watch the announcer’s
voice dance across the (normal-
ly) TTL-level signals.

For the most part, “outside™
problems are fairly difficult to
solve. Sometimes, you can’t
solve them, so you have to just
live with them.

Failures in

inside sources

Inside problems are probably
the most frequent cause of the
subtle “once-in-a-while”
glitches that make you want to
ditch your machine and take up
macrame. Connectors and ca-
bles are the frequently over-
looked causes of this type of
problem. You might be sur-
prised to find out that most re-
pair technicians spend a great
deal of their time just removing
and replacing the PC cards in
S-100 frames to solve problems
of all sorts.

Often, just reseating ICs
that are mounted in sockets
will solve problems that seem
to be impossible to find or
trace.

In fact, one of the biggest
disadvantages of the S-100 bus
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UNIX, with change.

Idris 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 SoftwareIools 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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NEW IMPROVED 1983 MODELS

COMPUTER
SYSTEMS

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. Systems Division
GOLDEN WEST COMPUTERS
60 North 300 West

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

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 Q.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/Ib UPS ground and $1.00/Ib UPS Blue Lahel or airfreight.
Minimum $3.00. Utah residents add sales tax. Export orders welcomed—telex 426382 ITR Ul

Q.T. DISCOUNT MICRO-SYSTEMS PACKAGES

Q.T. MAXI-SYSTEM PACKAGE—Model 800P

$6,395.00

List $7,995.00— Save $1,600.00

—QT 8" Mainframe with 8 slot Motherboard —Televideo 925 Full Featured CRT
—Choice of printer: C. Itoh F-10 daisy wheel or Oki data M84P high speed dot matrix (200 cps.)

The 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.

e Electronics on Two Cards e 64K RAM Standard ¢ Universal Disk Controller ¢ 2 Megabytes on line

* 4MZ ZB0A CPU e Parallel Printer Port ¢ 10-40 MB Hard Disk Option * Expandable to 256K RAM
* Filtered Fan * Two A.C. Qutlets e Key Lock Switch » Two Serial Ports

Package Price Includes Cables, Documentation & Utility Programs. Model 800 alone

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

* 6 to 22 slot Motherboard

e Full I/0 Cutout Array

* Fused EMI/RFI Filter

* Heavy Duty Power Supply
(+8V@16A £16V@3A)

QTC-MF+1 No MB

QTC-MF+6 6slotMB ....
QTC-MF+8 8slotMB . ...
QTC-MF+12 12 slot MB ...
QTC-MF+18 18slot MB . ..
QTC-MF +22 22 slot MB . .. $899

Desk Top—Dual Mini Drives

e Holds two 5% " Drives

s Full Cutout Array

* 6,8, or 12 slot MB.

e Fused EMI/RFI Filter

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

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

QTC-MF +MD

QTC-MF +MD6 6 slot MB

QTC-MF+MD8 8 slot MB

QTC-MF +MD12 12 slot MB

Q.T. MICRO-FRAME™

Q.T. MINI-SYSTEM PACKAGE — Model 500P

$3,995.00

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

* CP/M standard. Turbodos optional.
e Reliable Single Card Electronics
e 780 CPU/Universal DMA controller

(No MB) ..
. $799
. $849

e Dual Double Sided/Density Drives
» Memory: 64K RAM & 320K Disk Drive
e Cables, manuals, Infoware™ Utilities

Model 500 alone

Q.T. MINI-FRAME"— Series 500

$699

$899

$3,495.00

Q.T. MAXI-FRAME" —Series 800

Desk Top for Dual 8" Drives

* 6, 8, 12 slot Motherboard

e Universal Drive mounts

e Key lock Power Switch

e Heavy Duty Power supply
(+8V@16A, = 16V@3A, +5V@bA,
—5V@1A, +24V@5A)

QTC-MF+DD1  No MB
QTC-MF+DD6 w/6s. MB .. $899
QTC-MF+DD8 w/8s. MB .. $949
QTC-MF+DD12 w/12s. MB . $999

$799

Slandard features & Options: All QT mainframes are built on a strong steel chassis with sturdy heavy

Q.T. PRO-FRAME™ —Series 700
Rack Mount—Constant Voltage
QTC-RM+12 12 slot MB ... $799
QTC-RM+18 18 slot MB . .. $899

"1 MAXI-FRAMES  QTC-RM +22 22 slot MB . . . $999

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

Q.T. DISK DRIVE CABINETS AND SUBSYSTEMS

Q.T.’s All in One®

Universal Disk Drive Cabinet
 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 (Qume, 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
backup. +5V@5A, —5V@1A, +24V@bA.

Front—Tandon Panel

Size: 11"H11"W 18D

Front—no panel

SINGLE 8" VERTICAL CABINET

Perfect add-on disk drive for any
system. Accepts most brands.

DUAL 8” HORIZONTAL DRIVE CABINET
Dimensgions: 5”H 17"W 207D
Designed to provide basic disk storage

capacity for S-100 and other computers.
Low profile permits table top stacking.

QTC.D0C8 8V-XX o $399.00 QTC-DRCEY « oy $299  QTC-DDC+88H ................. $349
wfone faceplate ......... :
HepiaDcement Faceplfaotez (Spe%,fy type & O.T. “ALL IN ONE” EXPANDABLE DISK DRIVE SUBSYSTEM SPECIALS
number of drives) . o ...$25.00 QTC-DDS + 0 with two single sided Siemens Drive (0.5MB) ........... $695
Tandon 4-drive power cable ............... $15.00 QTC-DDS + 1 with one double sided Mitsubishi Drive (1IMB) .......... $895
Rear view Data Cables available ..o ovsiv cuiass $20-50.00  QTC-DDS + 2 with two DSDD Mitsubishi Drives (2MB) ............. $1,495
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is that it has 100 little connect-
ors in each socket and on each
board that are just waiting to
catch the first piece of dirt or
debris that comes their way.
Usually, the connectors are
plated with gold to insure a
clean, low-resistance connec-
tion, but even gold can oxidize
or pick up dirt. Just touching
the edge connectors of PC
board can contaminate its gold
contacts.

You can clean edge connect-
ors with isopropyl alcohol and a
Q-tip, or even with TV tuner
cleaner. You shouldn’t try to
clean them with an eraser, be-
cause it literally removes the
protective gold plating, usually
exposing the less protective
solder plating beneath.

Small pieces of debris that
get wedged into the S-100
sockets can also cause real
trouble. They can get trapped
between the PC board connect-
or and the socket and cause in-
termittent connections. In com-
mercial installations, the lowly
sesame seed has probably been
responsible for thousands of re-
pairs of this sort of problem.
Available on fast-food ham-
burgers around the world, this
little invader is just the perfect
size to slip unnoticed into a
convenient vent on the side of a
computer or into a keyboard to
wreak havoc on an unsuspect-
ing operator. Strangely enough,
this kind of failure seems to oc-
cur most frequently just after
lunchtime.

Cables

Another cause of intermittent,
hard-to-find problems is often
broken or poorly seated cables.
Ribbon cables are very easy to
bend and crease, and usually
the wires inside them are small
enough to be broken by a few
tight creases, or excessive ten-
sion. It is sometimes very diffi-
cult to find a break of this
type. Usually, the break can be
found by flexing the cable
while the machine is running,
but the best solution to a suspi-
cious cable problem is to just
replace the cable. Ribbon ca-
bles can also be “scratched” by
sharp edges, which may result

in several bare wires across the
ribbon that can be shorted to-
gether whenever they contact
metal or the cable is flexed.
Connectors on ribbon cables
are also rather fragile, and are
frequently the cause of this
same kind of trouble. Again,
replacement is the best proce-
dure, if you can find where the
problem is located.

Round cables are less likely
to cause trouble, but are sub-
ject to the same kinds of prob-
lems as ribbon cables, especial-
ly at or in the connectors.

Disk drives

Disk drives are, by nature, the
most common source of “‘unex-
plainable” problems. This is be-
cause they are the most me-
chanical part of your machine.
They usually have all of the
classic failure-oriented parts,
like relays, servos, motors, etc.,
and are also subject to (and the
source of) electromechanical in-
terference like current hogging
(for example, when the DC
motors start up and the screen
on your terminal gets smaller)
and inductive transients. The
head-load relay in most drives
generates a dandy transient
pulse that can easily change its
supply voltage 50% for a very
short time. Improper or faulty
wiring in the supply of a drive
could actually cause the drive
to intermittently write as the
head is loaded or unloaded.
Also, because in a CP/M ma-
chine the R/W heads of a drive
spend much of their idle time
positioned over a directory
track or a system track, an in-
termittent write could often
cause a “mysterious’” problem,
like having the disk blow up
just before a warm boot, or get-
ting garbage from a DIR com-
mand.

Because they are mechanical
(that is, they have moving
parts), disk drives also require
more frequent maintenance. In
fact, most drives require align-
ment at least once very two
years. A misaligned drive could
cause frequent BDOS errors,
and could even “hang™ the sys-
tem during disk I/O. This is
probably the most common in-

NEW!
ATTENTION

S-100

PRODUCTS

Z80
CP/M & NorthStar

APC BASIC

The ROLLS ROYCE of Basics

2-5 times faster performance
Accurate arithmetic
Reduces program develop-
ment time up to 25%
More programming flexibility
Better memory utilization
Easier testing and debugging
Simple to Use
NorthStar compatible
(Microsoft basic
translator available)
Supports NorthStar floating
point processor board under
CP/M

FEATURES:
Trace/conditional trace
Global edit

Multiple buffer files
Dynamic code merging
Dynamic array dimensioning
Bit functions

Local variables

Cross reference program
Expanded assembly language interface
Multiline user functions
Flexible output formatting
Subscription phone support
Source code protection

APCBASIC pays for itself quickly
ORDER NOW!
Dealer inquiries welcome

Includes APCBASIC, editor, cross
reference program, library modules, con-
figuration and compaction programs and

manual

APCBASIC:

NorthStar Dos, Gdos, CP/M. ... .. $400
ZBOCP/M8"SSSD. ..... $400

8068/8088 (avail. NOV.) CP/MB86 .. $400
favail. DEC.)MSDOS .. $400
Matiual OnY v v wvmivwas s $48

Check VISA or MasterCard accepted

American Planning Corp.
Suite 423, 4600 Duke Street
Alexandria, Va. 22304
703-751-2574

CP/M, CP/M86 are irademarks
of Digital Research, Inc.
MSDOS is a trademark of Microsoft Corp.
Z80 is a trademark of Zilog, Inc.
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S-100 Boards from S. C. Digital

L

FLOPPY DISK CONTROLLER

features: Model FDC1

® Single or double density and sided. ® Handles any
combination of up to four 8 inch or 5.25 inch floppy disk drives.
® Uses powerful NE765A/8272 Controller, Mini dip Data
Separator chips. ® DMA data transfer with cross 64K
boundaries, 24 bit address lines, DMA arbitration. @ Bank
Selectable Monitor/Boot EPROM that will accomodate two
different processors. ® CPM Bios Programs. @ Serial port
with popular baud rates including 19.2KBAUD.

Z80B CPU BOARD
features: Model Z80 CPU _
® 2, 4 or 6 Mhz clock, Sw selectable. ® 22 bit addressing
using memory mapping in 16K blocks making the addressable
range to 4 mega bytes. ® On board bank selectable 2KB or
4KByte of EPROM (not supplied) with Phantom disable.

® Jump on reset. @ Provision to run two different CPU’s on
the same bus, such as forth coming 8086 board.

256K DYNAMIC RAM gy,
features: Model 256KZ
® B/16B Data, 24B Address. @ Parity bit per Byte @
Transparent refresh @ Unlimitted DMA @ 180nsec.
Access time @ Will run 8086, 8088, 68000 to 8mhz, Z80,
78000 to 6mhz without wait states.

256K DYNAMIC RAM
features: Model 256KE
® B/16B Data, 24B Address. ® Transparent refresh,
unlimitted DMA. ® 1B0nsec. Access.

32K STATIC RAM ‘Uniselect: 4’
features: Model 32KUSM
® B/16 bit data, 16/24 bit address. ® Bank Select by
SW selectable port, bit in 32K block. ® Battery backup
(battery not supplied) with power-fail detect/ automatic Ram
disable. ® Complete EPROM (2716) capability with wait
states (up to 3), phantom responding or generating.

LIMITED TIME OFFER —
BMHZ 80 with 256K ram  $925
(M:ZBOCPU and M:256KE)
256K ram (M:256KE) 5695

All boards conform to IEEE696/S100 specifications, fully
socketed, screened legends, masks, Gold contacts. Guaranteed
One Full year.

New price effective September 1, 1982

Model Prices with

FOC1 $426 Monitor/Boot EPROM

280 CPU §349 Memary mapping; BMHZ clock
256K2 5839 256KB, parity

32KUSM $325 32KB with CMOS

32KUSM-N S169 no ram, no power fail

2K Manitor $§55 with source code
All boards come assembled and tested.

Delivery is within 3 to 5 working days. MC, Visa or COD
orders accepted. (Add $6 for COD orders) lllinois residents
add 5%% sales tax.

0.E.M. & DEALER PRICING AVAILABLE

S. C. DIGITAL
P.0. Box 906
1240 N. Highland Ave., Suite #4
Aurora, lllinois 60507
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termittent problem experienced
by small system users. A worn
disk or drive could also cause
this type of problem. To make
matters worse, most S-100 con-
trollers are not designed to
handle this type of problem. At
best, they will report (via the
BDOS) “BDOS ERROR on x:
BAD SECTOR,” (which is ex-
actly what they are supposed to
do) and at worst, the controller
board will never return control
to the system, causing the disk
to run forever, with head
loaded and motors spinning.

Floppy disk drive mainte-
nance is fairly simple: Keep
them clean and cool, don’t
bounce them around, and feed
them ample power. Frequent
BDOS errors are usually a
good sign that they need repair
or alignment. Hard disks (Win-
chester, fixed, cartridge) are a
bit touchy and require more so-
phisticated maintenance, but
are basically the same.

Board incompatiblities
A less frequent cause of mys-
terious system problems is often
found in “mix and match™ sys-
tems, where there are boards
from several different manufac-
turers. Until recently (and even
now, to a lesser extent) many
“S-100" boards weren’t really
S-100 at all. Until the IEEE-
696 standard, many manufac-
turers had a “fuzzy” view of S-
100, often assigning unused S-
100 lines for their own special
purposes, and not properly pro-
ducing or using the “standard”
signals on the bus.

For example, early S-100 dy-
namic RAM boards were once
notorious for working only with
boards made by their own man-
ufacturer, because of the
strange schemes used to refresh
the RAM chips. Anyone buy-
ing one of these boards to use
with his own system was taking
a real chance. Many of these
boards would work great 99%
of the time, and then just sud-
denly drop a bit here and there.
Unfortunately, this is still true
in many cases, due to the many
S-100 manufacturers who are
not yet using the IEEE-696
standard, and to the fact that

old (non-IEEE-696) S-100
boards will be around for many
years to come.

Non-IEEE-696 disk control-
ler boards are also a common
source of exotic problems in
“mix and match” machines.
Many of these boards can’t run
at more than 2 MHz, and some
of them can’t run at less than 3
or 4 MHz. Many also can’t to-
lerate real DMA, even when it
is being performed by other
boards.

Unless you are a real hacker,
and enjoy redesigning and re-
wiring old boards, the best
thing to do to solve a board in-
compatibility problem is to re-
place the conflicting board. Al-
though this solution can be very
expensive, it is best in the long
run, because the incompatibili-
ties of the old board could also
cause problems in any future
enhancements to your system.

Component problems
The individual components on
each S-100 card can also be a
cause of erratic operation.
Whenever a new board or com-
ponent is added to the system,
it should always be “burned-in”
for several hours before being
assumed to be OK. And good
rule of thumb is to not trust
any S-100 board until it has
seen at least 10 or 20 hours of
trouble-free operation. In fact,
a more realistic view of compo-
nent failure would dictate at
least 200 hours of operation,
but most failures would occur
well before that time.
Component problems, at
least those which are not ob-
vious, usually cause the kind of
problems that can’t be exactly
pinned down. For example, an
intermittently bad RAM IC
might cause a system to sud-
denly lock up after several
hours of trouble-free operation,
then not show up again for
months. This is, by far, the
hardest kind of problem to
track down. Even changing a
suspected board can’t really tell
you where the problem is, since
you really can’t say when the
problem will next occur.
Changing a suspect board in a
case like this can really only

Phone: (312) 897-7749

tzmon
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SURTING

with CP/M?
The answeris CO-SORT.

CO-SORT is the best general purpose sort/merge routine in the business. Here’s why!

*CO-SORT runs with your program—no stopping and restarting and no
transfer files to build and move.

*CO-SORT allows smaller data sets to be sorted entirely in the available
memory — perfect for interactive programs where sorting must
be transparent.

*CO-SORT is fast and efficient—uses the best algorithm for all sorting
requirements and eliminates the need to stop and restart the user program.

*CO-SORT ig accessible from all languages, allows fixed or variable length
records, all data types, any number of keys in any direction, dynamic choice
of source and destination, and more.

*CO-SORT is the choice of professional programmers who want rapid program
development with the fastest possible execution time throughout.

CO-SORT from Information Resources makes sorting as sophisticated as it has to be and as
simple as it should be. Priced at $200 for an original user license, the package includes a
powerful driver program for demonstration and general utility sorting. AND, clear in-depth
documentation is provided.

For information or to order, write INFORMATION RESOURCES
Box W

Manhasset, N.Y. 11030
CPIM is a trademark of Digital Research 516-365-7629

CO-SORT is a trademark of Information Resources.
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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

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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help if the problem shows up
again after you've changed the
board. Then, at least, you know
where the problem isn’t. If a
spare board isn’t available, then
you could also try “shotgun-
ning”’ the suspected board by
replacing all of the suspected
ICs. This is a rather clumsy
way to troubleshoot, but is
usually cheaper than buying
enough test equipment to moni-
tor an entire computer system.

When you remove ICs from
a socket, use a proper removal
tool (OKI makes a good one).
And when you insert new ICs,
don’t bend the pins perma-
nently inward to make them fit;
that is a sure way to induce
poor connections. Use an IC in-
sertion tool; this temporarily
compresses the pins so that
they can be aligned with the
socket receptacles. Then, when
the IC is pushed straight home,
the pins maintain their outward
pressure to ensure a good con-
tact.

The components that fail
most often in S-100 systems
are voltage regulator ICs,
RAMs, and line drivers. It is
usually a good idea to keep a
few spares around just in case.
Usually, this is less than 10
parts for an entire machine, so
it’s not really that hard to do.

System problems
System problems are those
problems that occur due to an
operator error, or by something
that “messes up” an operator’s
normal procedure. These prob-
lems are usually basic proce-
dural errors that result in the
machine not doing what the
operator thinks it should.

I have, on more than a few
occasions, been asked to help
someone repair a disk control-
ler board, drive, system, etc.,
that was unable to read or
write newly formatted disks,
only to find that the operator
had actually performed the
format procedure on write-pro-
tected disks, which couldn’t be
read or written since they were
never formatted.

The obvious way to avoid
this sort of trouble is to think
before proceeding. It is incredi-

bly easy for an operator to
make a mistake and then
blame it on the system. This
kind of problem is the hardest
of all to pinpoint in a machine,
because there is literally no
machine problem to be found.

Erratic system problems can
also be caused by faulty media,
like a floppy disk with a blown
system image. Magnets are ob-
vious enemies to floppy disks.
Many typists use small magnet-
ic copy holders that can do a
real good job of destroying the
data on a floppy disk.

What to do

about failures

Try to determine each time the
failure occurs what is and is not
causing the problem. This is a
“process of elimination” meth-
od. It works very well for most
intermittent problems, if you can
keep from going crazy while you
wait for the problem to recur so
you can narrow the problem
area down each time.

Bear in mind, when replacing
suspected bad parts, that it is of-
ten easier to replace an entire
group of parts than to replace
them all one by one, each time
the problem occurs. After re-
placing an entire section in ICs,
if the problem goes away, you
can always find the bad chip by
reinserting the old chips back
into your machine, if you want
to spend the time. Meanwhile,
your machine will be running,
and you won’t be pulling out
your hair.

I hope this has given some
idea of where to look when your
machine suddenly “blows up.”
The subjects I've mentioned are
really more of a “Top 10™ sort of
guide than an outline of how to
repair or troubleshoot a machine
with strange or intermittent fail-
ures. To cover all of the subjects
related to troubleshooting and
repairing an S-100 machine
would take years. It is fortunate
for all of us that the S-100 bus is
so simple and reliable.

I would be interested to hear
about any strange S-100 prob-
lems that might be of general in-
terest, and also about their solu-
tions. It might save someone
from taking up macrame.
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T THE dBASE || SPECIALISTS AN

' dBASE 1I

WE WROTE THE ONLY BOOK

dBASE II" USER'S GUIDE $29
FREE WITH dBASE II™!

WE OFFER THE LATEST ACCESSORY PRODUCTS
duTIL $ 69 dBASE II™ UTILITY PACKAGE
QUICKCODE $229 dBASE II" PROGRAM GENERATOR
NEW! ABSTAT $379 STATISTICS PACKAGE FOR

dBASE II™ FILES

WE STOCK THE WIDEST SELECTION OF dBASE II™
dBASE II™ WITH FREE dBASE II™ USERS GUIDE
CALL FOR PRICE

8" SINGLE DENSITY, TRS-80 MODEL Il

5%” APPLEII/Ill, HP-125, NORTHSTAR, SUPERBRAIN, TELEVIDEO,
VECTOR GRAPHIC, XEROX, ZENITH Z-89
IBM PC DOS 1.1

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

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

Atlanta Boston Chicago
Aprii24,25 Mar4,5,7 Mar18,19,20
Houston Los Angeles  Miami New York

Feb.4,5,6 Jan.7,8,9 Dec.28,29 Feb.25,26,28
San Francisco ~ Washington D.C.
April 8,9, 11 Jan.21,22,23

U KX AR At A R

“ORDER 1-800-451-2502

iﬁllﬂn (617) 641-1241 IN MASS. :

%

(7 '{_'} TECHNICAL SUPPORT (617) 641-1235

Payment may be made by Mastercard, Visa, check, money order, wire transfers. Mass. residents please add 5% sales tax. Add $5.00 for shipping and handling.
Overseas orders add additional $10.00. Prices subject to change without notice. All items subject to availability. ™ - Mfg. Trademark
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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=CMOSSTATICRAM  EXTENSIVE ACTIVITY INDICATORS WINDOW SELECTION LOW POWER

I (150 nsec) DECOUPLING + Continually indicate board status + 32 separate switches each controla ~ REQUIREMENTS
: « Pin for 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. OI" = enabled. means less heat

: 1 * Red - on to indicate access to board. and improved

i : 1 l'"""""""f""""'"l'"'l" ----- - reliability.

1 1

1
: .
1 1 I
WRITE BUFFER : ADDRESS SELECTION=- : o e WRITE SELECTION 5-100/696 BUS FRONT
* Bufferspin2lof § -« Switches are used to set extended 1 1 « Allows writing to STANDARD PANEL
all Rams. 1 addressand bank address, 1 ADDRESSING MODE be gated by PWR ENABLE
- | SELECTION (pin 77) or MWRT
UL APPROVED PHANTOM ENABLE » a-—always enabled. _ (pin 68) for use with
« ¥ - extended addressing. front panel systems.
BOARD * b - Bank select. PRICE - $499. 00
\ Electra /
Manufactured by: Represented by:
ELECTRALOGICS INCORPORATED S————————— INTEGRAND
39 Durward Place, Waterloo, Ontario CIRCLE 58 ON READER SERVICE CARD 8620 Roosevelt Ave,,

Canada N2L 4ES

Visalia, California 93291
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I/O board orrraﬂable for the SJ10O0 bus
| |
Electralogic's MFIO is the most versatile and addressing, up to § wait states, jumper selectable
capable /O board available for the S-100 bus. The for high speed systems, easy to use interface cards
8 asynchronous serial ports, 2-8 bit bidirectional and serial data rates up to 57.6 K baud.
parallel ports, 8 level programmable interrupt The 2 pin boards allow any of 20 interrupt
controller and battery backed-up real time clock sources (11 onboard + 9 from S100 bus) to activate
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Letters to the Editor

Dear Editor,
Re: North Star queueing

recall that the purpose of
input by storing data in the
ing the last data input.

advantage of the DOS as de-

the programmer to EITHER
set up a series of commands,

operator (e.g., entering DOS

I refer to my original article
on this subject published here
in Jul/Aug 1981. Readers will
queueing was to speed up data
queue while Basic was process-

However, there is a further
scribed in that article. It is pos-

sible to FILL the queue from a
Basic programme. This enables

which may confuse the novice

Dear Editor,

Since I have enjoyed receiv-
ing Microsystems this past
year, I thought I would write to
let you know what I would like
to see in the magazine. My
own background in brief: I am
a navigator in the Air Force, I
have owned a Vector Graphic
MZ since 1979, which I use
mostly for word processing (I
edit a magazine for collectors
of stamps from Thailand). I
also do a bit of programming in
Basic and hack around in as-
sembly language when I have
the time. I have been using the
SOURCE for the past year and
have recently discovered the

bulletin board systems that we
have in Hawaii. Computing
will soon become a part of my
job when my squadron receives
a Cromenco System 2H, which
will be my responsibility.

Here is what I would like to
see in Microsystems:

for a DOS utility, such as GO
CD), OR set up a series of
commands that otherwise may
be tiresome or just boring to do
manually (e.g., obtaining a
printout or listing of all Basic
programmes on this disk).
Listings of these two exam-
ples are given below, but no
doubt readers have needs of
their own from time to time.

Robert T. Armstrong

Hardware

1. A discussion of upgrading
older S-100 systems with the
new dual processor boards.

P.O. Box 263 2. An article or review on the
Toronto 2283 new large memory boards such
Australia as the Macrotech 256K board.
Listing 1

1@ Q1=18751 \REM LOCATION QF FIRST IN QUEUE - GOES DOWNWARDS
20 Q =18497 \REM LOCATION OF KEY - IS 255 WHEN QUEUE IS EMPTY
30 A$="BYE" \GOSUB 68

49 A$="GO CD 1 2"\GOSUB 68

5@ END \REM COMMAND TO START IT ALL OFF

6@ REM SUBROUTINE TO LOAD QUEUE

70 FOR A=1 TO LEN(AS$)

80 FILL 01, (ASC(AS(A,A)))\Ql=Q1-1\ REM PUT ASCII IN QUEUE

98 V=EXAM(Q)\FILL Q,V-1\ REM ALTER COUNT OF NUMBER IN QUEUE

1848 NEXT A

11¢ FILL 01,13\Ql=Q1-1\ REM PUT CARRIAGE RETURN IN QUEUE

128 V=EXAM(Q)\FILL Q,V-1\RETURN\ REM ALTER COUNT OF NUMBER IN QUEUE
Listing 2

19 GOTO 3@\REM MANUALLY START AT NEXT LINE AFTER THIS

2¢ A=@\FILL 100,A)\ REM ANY SPARE RAM

30 DIM A$(28)\Ql=18751 \REM LOCATION OF FIRST IN QUEUE ~ GOES DOWNWARDS

48 Q =18497 \REM LOCATION OF KEY - IS 255 WHEN QUEUE 1S EMPTY

50 OPEN #1,"<*>"\A=EXAM(10@)\ REM DIRECTORY SPACE MUST BE NAMED <*> TYpe 3
6@ READ #1%A*16+12,&C\ REM C IS FILE TYPE

7@ IF C<>13@ THEN A=A+l\ REM NOT A BASIC PROG FILE

80 IF A=128 THEN STOP\ REM LAST FILE ON DISK

9@ IF C<>138 THEN 68\ REM GOTO NEXT FILE

189 AS$=""\FOR B=@ TO 7\READ#1%A*16+B, &D\AS=A$+CHRS (D) \NEXTB\REM A$ IS FILENAME
118 A=A+1\IF A=128 THEN STOP\FILL 1006,A\ REM SAVE COUNTER

129 AS="LOAD "+AS\ GOSUB 160

138 A$="LIST #7" \ GOSUB 168

148 AS="CHAIN"+CHR$(34)+"2"+CHRS(34)\GOSUB 168

158 END \REM COMMAND TO START IT ALL OFF
168 REM SUBROUTINE TO LOAD QUEUE

178 FOR A=1 TO LEN(AS)

180 FILL Q1, (ASC(AS(A,A)))\Q1=0Q1-1\
190 Vv=EXAM(Q)\FILL Q,V=1\

20@ NEXT A

218 FILL Q1,13\Q1=Q1-1\

22@ V=EXAM(Q)\FILL Q,V-1\RETURN)\

REM PUT ASCII IN QUEUE
REM ALTER COUNT OF NUMBER IN QUEUE

REM PUT CARRIAGE RETURN IN QUEUE
REM ALTER COUNT OF NUMBER IN QUEUE

The idea of implementing this
type of board as a “virtual
disk” has considerable appeal.
3. Reviews of the lowest-cost
hard disk systems.

4. Complete construction ar-
ticles. The real-time clock arti-
cle in “The S-100 Bus” in the
September /October issue is in-
teresting, but there is not
enough information for me to
attempt to build it. I would
suggest that in addition to the
schematic, the article should in-
clude a parts list, recommended
parts layout on the board, and
enough software to fully imple-
ment the clock in a typical S-
100 CP/M system.

Software
1. An article on MODEM pro-
grams. I discovered recently
that what I have been doing
with my Hayes S-100 Micro-
modem is called “informal” file
transfer. I found this out since
my MODEM program was un-
able to do the “formal” file
transfer required to download a
.COM file from our local
CP/M bulletin board system.
2. Languages. Now this is not
really intended as a criticism.
Your magazine has had many
articles on languages, but
somehow my own questions
have not been answered. [ am
looking for a language that I
can use to write a navigation
program, since I have not been
satisfied with my efforts in Ba-
sic. I need a language that in-
cludes the ARCSIN and
ARCCOS functions and makes
the output of data in various
formats easy. The MBasic
“print-using” format is enough
to drive me up a wall. Most of
the comparisons I have seen re-
cently concentrated on the
structure of languages. I would
like to see a review of their fea-
tures. In other words, given an
application, which language is
best suited?

Count me as a loyal reader.
It is great to read a computer
magazine that is “Apple free.”

Gary A. Van Cott
P.O. Box 1118
Aiea, HI 96701
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SMARTBUFFER

FREES PRINTER BOUND SYSTEMS

The Smartbuffer is an intelligent, buffered
interface that ropidly accepts data from
the computer or modem and then goes
off-line to drive the printer. The computer is
now free.

INTELLIGENT

CODE CONVERSION, SOFTWARE
ROUTING, SINGLE SHEET,
CHARACTER COMPRESSION

The Z80 microprocessor based system
comes preprogrammed as a large buffer
Simply plug the SMARTBUFFER in between
a modem or dedicated line and a termin-

DATA-MATCH CORP.

al/printer or between a micro or mini and
a modem or printer. The SMARTBUFFER also
recognizes a series of commands which
allows code conversion tables to be easily
loaded, (i.e. EBCDIC fo ASCIl or ASCIl to
BAUDQT), remote steering of input files to
different output ports, remote reset fo clear
the buffer and remote sefting of USART
parameters.

BUFFERED

Memory is user upgradable. Any 16k unit
can be field upgraded to 32k by adding
another row of 16k RAM chips. The same
unit can be upgraded to 64k or 128k by
replacing the 16k chips with 64k RAM
chips. Only one type of RAM chips may be
used on one card at a fime,

INTERFACE

Serial to parallel, parallel to serial, baud
rate, XON, XOFF or DTR, and character bit
length conversion allows interfacing in-
compatible equipment. Multiport models
allows more than 1 computer to be con-

nected to more than 1 peripheral. Serial
ports are each full duplex and are design-
ed to accept external clocks for syn-
chronous operation.

Based on the powerful and popular Z-8C
microprocessor, 2716 ROM, 8251 USART
and other standard TIL component, the
Smartbuffer is easy to program and repair.
A special command allows user programs
to be easily downloaded intc the Smart-
buffer and execution turned over to this
software. ROM | /O and memory manage-
ment routines may be called as subrou-
tines.

Break your 1/O bottle necks with a Smart-
buffer.

3810 Oakcliff Industrial Court
Atlanta, Georgia 30340 e (404) 441-0408

CIRCLE 44 ON READER SERVICE CARD



UNIX and CP/M

A comparison, for those who are familiar with CP/M, of
file system, 1/0, command processing, and application processing

by Don Libes

his article is a comparison of CP/M and
UNIX which will discuss the environ-
ments provided by each operating system
and, to some extent, the underlying
mechanisms in each system.

I will assume that all readers are familiar
enough with CP/M that they have at least a vague
idea of how it works internally. I won’t assume
that everyone is as familiar with UNIX, though,
so I'll try to provide explanations where needed.
Because of the emphasis on UNIX, then, this will
be an introduction to the world of UNIX for
many. Similar introductory material for CP/M
may be found in “The CP/M Connection” by
Chris Terry (Microsystems Vol. 1, Nos. 3, 4, 5;
Vol. 2, Nos. 2, 3).

UNIX is a more sophisticated operating system
than CP/M. Much more. While I would rather do
my daily work with UNIX, CP/M has its place,
however. CP/M is a low-overhead system that
provides portability and structure at a minimum
level. There is no question that it has become the
standard operating system for 8-bit systems. It is
estimated that CP/M has been implemented on
over 700 different computer systems, totalling
more than 700,000 CP/M systems in use. CP/M
is also evolving towards more powerful and sophis-
ticated performance, especially multiprocessing
(MP/M), 16-bit microprocessing (CP/M-86),
and multitasking (Concurrent CP/M-86).

On larger systems (16-bitters) that can handle
the increased overhead of a larger command inter-
preter and the invocation of programs as system
commands, I feel that UNIX is the system of
choice. Indeed, the first multiprocessing UNIX
was implemented on the PDP-11/45. The PDP-11
has a 16-bit internal data bus and 18 address lines.
Briefly, the memory management unit on the
PDP-11 provides the user with 16 segmentation
registers, eight for data and eight for instructions.
Segments are restricted to at most 8K in length.
Another set of registers is available for the operat-
ing system itself. In contrast, the 8086 provides
only one segment register each for data and in-
struction references, though the segments can be
up to 64K in length. In the 8086, the memory
space can be as large as 1M, four times that of the
PDP-11.

UNIX has been ported (transported) from the
PDP-11 t0 many other machines, most notably the
VAX-11. The VAX is actually a successcr to the
PDP-11, incorporating virtual memory (theoreti-
cally 4 gigabytes) in a paged environment, hence

Don Libes, Box 1192, Mountainside, N.J.
07092

the name VAX (Virtual Address eXtension).

Preliminary comparison

One way to emphasize the difference in functional
power between the two systems is to attempt to
duplicate the services of one system on the other
(at the user level). It is quite easy to make UNIX
look like CP/M. Trivial one-line executable files
(or aliases) can be set up so that “cat” becomes
“type”, “rm” becomes “‘erase”, etc. Also, file
names such as “/dev/tty” can be linked to their
CP/M device counterparts (“CON:”). The
prompt can also be changed.

On the other hand, it would be quite impossible
to make CP/M mimic UNIX. The hierarchical
file system, device independence, file protection,
and other ideas cannot be easily integrated into
CP/M. Major rewriting of substantial CP/M in-
ternals would be required.

Four-part comparison

To compare UNIX and CP/M in detail, I will di-
vide the systems artificially into four parts that
play similar roles in both systems. These are as
follows:

Table 1. Characteristics

UNIX CP/M

File system File system
Shell CCP

I/0 BDOS/BIOS
core/process TPA

The file system

The UNIX file system has a hierarchical struc-
ture. This gives it a tree-like form that is very use-
ful for keeping related work together and separate
from other miscellany. Informally, a UNIX direc-
tory is a file that contains other files. More exact-
ly, directories contain file names along with point-
ers to the files themselves. Thus it is possible for
two directories to point to the same file, possibly
using different names! The file is then said to have
multiple “links.” Files in such a directory may
contain bytes of textual information, or they may
be directories themselves, containing other files.
Figure 1 is a graphical interpretation of part of a
typical UNIX file system.

In comparison, the CP/M file system has one
level. Though disks may be considered to give it a
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(root)

o

/|

]

/A

type pacman

second level, this is an illusion that would vanish if
you ran CP/M off any nonremovable media.

Looking at Figure 1, we see that at the root of
the file system are several directories: “src™ con-
tains the system sources; “dev” is a directory of
devices; “bin” contains executable files or “binar-
ies”; and the user files are to be found under
GiuSr‘S,

Let’s take a look at a typical UNIX user’s di-
rectory. “Is” will list the files in a directory. The
**-1” specifies a “long listing”, with more informa-
tion than just file names. The “$” is the prompt.

$ Is -1

drwxr=xr-x 2 don 394 Jul 22 01:48 bin
drwxr=-xr-x 2 don 384 Jul 10 10:10 games
=fW=f==r== 1 don 42919 Jul 13 01:23 mbox
drwxr=xr=x 3 don 624 Jul 12 22:47 src
drwxr-xr-x.2z don 1232 Jul 12 22:48 tmp

From left to right are the protection attributes,
the number of links, the owner, the length of the
file in bytes, the date last modified, and the file’s
name. A “d” at the extreme left of each line de-
notes that the file is a directory and contains other
files. Let’s look at one of these. First, we’ll change
our working directory to “games.”

§ cd games
$ pwd
FUD FUUNF Wumod

pacman.c pacman

The pwd command prints the working directo-
ry—the directory that all relative file names refer
to. (In UNIX, all file names without a */* in front
refer to files in the working directory. This is akin
to CP/M, where all file names not prefaced by a
disk name refer to files on the logged-in disk.) Ab-
solute file names are always referenced from the
root of the tree, which begins with a */°. In the
example, we are in don’s game directory. “don”
happens to be a directory of the “usr” directory of
the file system.

% Is =1
arwxr=xr-x 2 don 8383 Aor 10 10:10 adventure
arwxr—xr-x 2 don 100 Jan 1 01:02 foobar
drwxr—xr-x 2 don 1233 Jul 23 23:23 pacman
$ cd pacman
s pwd
fusr/don/games/pacman
8 5]
=rw-r--r-- 1 don 3590 Oct 10 04:19 eat.c
=rw=r==r== 1 don 294 Jul 25 033134 eat.o
=fw=r=-r-- 1 don 900 Dct 9 12:19 monster.c
=rw-r-=r== 1 don 842 Jul 15 03:34 monster.o
-rw=r==r== 1 don 5942 Oct 10 04:19 move.c
=rw-r=-r-- 1 don 324 Sep 25 03:37 move.o
=rwxr—-xr-x 1 don 7000 Jul 25 03:34 pacman
=fw-r--r-— 1 don 5300 Oct 10 OT:19 pacmansc
-fw-r==r=-- 1 don 1000 Jul 24 03:34 pacman.o
=fW=f==f== 1 don 1002 Oct 10 04:29 score.c

- —— e 1 Aan 403 Jul 28 B1v34L mcora.s

The tree-like directory structure of UNIX allows
related work to be kept together.
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UNIX and CP/M continued .

Figure 2 shows the interpretation of a typical
directory entry.

The protection attributes for each file denote
Read, Write, and eXecute permissions for the
owner, the group, and all others. A group refers to
a bunch of users, all working on at least one com-
mon project. These attributes, along with the own-
er, dates, etc. (but not the name), are stored in a
disk-wide directory internal to the system. This
disk directory is composed of “I-nodes,” structures
containing information on each file on the disk.
The user’s directory file itself contains only the
name and an I-node index. More than one user
may have a directory with pointers to the same
I-node. Users may “link™ to a file by adding the
index and a name to their directory. When delet-
ing a file, the directory entry is removed and the
file link count in the I-node is decremented. If the
link count reaches zero, the file is actually re-
moved from the disk. Note that each user may
have a different name for a file that is linked be-
tween them.

In the file listing above, all files ending with
.c”, by convention, are C source files. “.0” files
are object code and must be linked prior to execu-
tion. The “pacman” file has been linked and may
be executed directly by typing “pacman” in the
shell. Thus it is marked as “x”, meaning it can be
executed. Any file may have its executable bit
turned on. If the shell is handed a file that is object
code, but ASCII text, it will interpret the lines
as shell commands. The process is transparent to
the user whether he is executing a shell file or an
object file, since both types are invoked simply
by typing their name to the shell. There is no

‘e

directory

CP/M-like SUBMIT command.

UNIX has an interesting protection scheme to
allow users permission to access ordinarily inac-
cessible files. If a file is marked as “set user id”
(an “s” appears instead of an “x”), then during
execution of that file the user will be granted the
rights of the owner of the file. This enables us, for
example, to write an application whose every use
will be logged to a file that we don’t otherwise
want people to be able to access. Databases (e.g.,
the UNIX password file) can easily be maintained
this way.

File protection attributes also extend to directo-
ries. If a directory is readable, then we may look at
the names (and owner, links, etc.) of the files,
though this gives no permission to open the files
themselves. Write permission in a directory means
that we may modify the directory, i.e., create or
delete files, change their protection, etc. If you
think of the directory as a file of file names, then
this makes a lot of sense. (The protection mecha-
nism is beautifully consistent with the file system.)
Execute permission for a directory is interpreted
as being able to access files in that directory.

UNIX has no locking mechanisms to control si-
multaneous updating of files. According to authors
Ritchie and Thompson:

“The file system maintains no locks visible to

the user, nor is there any restriction on the

number of users who may have a file open for
reading or writing. Although it is possible for
the contents of a file to become scrambled when
two users write on it simultaneously, in prac-
tice difficulties do not arise. We take the view
that locks are neither necessary nor sufficient,

1 of links

drwxrxr-x 2 don
Ve ! g N

d = directory
r = readable
w = writable
x = executable
. = = no permiscion
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UNIX and CP/M continued .

in our environment, to prevent interference be-
tween users of the same file. They are unneces-
sary because we are not faced with large, sin-
gle-file data bases maintained by independent
processes. They are insufficient because locks
in the ordinary sense, whereby one user is pre-
vented from writing on a file that another user
is reading, cannot prevent confusion when, for
example, both users are editing a file with an
editor that makes a copy of the file being
edited.

“There are, however, sufficient internal in-
terlocks to maintain the logical consistency of
the file system when two users engage simulta-
neously in activities such as writing on the
same file, creating files in the same directory,
or deleting each other’s open files.”

Command interpreter
(Shell vs. CCP)

In my opinion, the biggest sore spot in CP/M is its
simple-minded *“Command Processor.” It is only
recently that I have heard of people writing re-
placement CCPs (e.g., ZCPR). Perhaps they got
that idea from UNIX. In UNIX, the command
processor or “shell” is a program (or “‘process’)
just like any other program. Because is not part of
the system kernel, it may be manipulated (or even
replaced) as easily as any other program. A typical
feature of many programs is to allow for an escape
to the shell. How many times have you wanted to
get a directory listing in the middle of some pro-
gram, say, and you couldn’t without halting the
program? Thus we get all the power of the shell
from any program without rewriting all of it into
the program. In fact, we can do this recursively,
thus getting a “stack” of shells.

The shell is a complete language in its own
right. It has variables (unstructured), sophisti-
cated parameter passing, and a powerful set of
pattern-matching primitives. It has control struc-
tures such as if-then-else, while, case, etc., for han-
dling program flow. Commands such as wait (wait
for a process to die) and trap (set up interrupt
routines) are available for handling asynchronous
activities.

In fact, several shells have been written, the lat-
est having come from the University of California
at Berkeley. This one is called the C-shell (say it
aloud) and is reminiscent of the C language in
some ways. It allows control of a tree of processes
along with a history mechanism that relieves the
programmer of much redundant typing. This
mechanism can be used to repeat previous com-
mands or to correct minor typing mistakes in com-
mands,

While the shell is oriented towards interaction
(e.g., you can’t compile shell procedures), it has

most everything that you might want for using the
tools of UNIX, It is surprising how much work you
can accomplish without ever writing any C code. I
know several engineers who write only shell proce-
dures (admittedly, it’s easier than learning C).
Though doing so isn’t efficient, it follows the gen-
eral philosophy of UNIX: that the original design-
ers wanted a good, friendly environment that was
productive for people, not necessarily for ma-
chines. '

Commands are invoked by name followed by
any arguments. For example, the command

Is =1
prints a list of files in the current directory. “-1” is
an argument requesting additional information
such as the owner, length, etc., of each file.

A process may be started in the background by
appending an ampersand at the end of the com-
mand. For example, we might start a server pro-
cess:

$ sarver £
14627
$

Typically, a “process id” is returned in case we
need to check up (or stop) the background process.
The C-shell allows us to bring a background pro-
cess into the foreground. (The ampersand is one of
several “metacharacters’ interpreted by the shell.
These metacharacters are never seen by the appli-
cation programs.)

Filters, pipes, and 1/0 redirection

Most commands produce only one stream of out-
put. This is known as the “standard output” and is
initially connected to the terminal. This output
may be sent to a file (*junk”), as follows:

Is =1 > junk
The shell interprets the “>"" so that “Is” or any
other program need not be concerned with where
the output goes. Similarly, “<C” redirects the stan-
dard input, which also defaults to the terminal.
For example:

sort < junk
“sort” normally reads the standard input and
writes sorted lines to the standard output. In this
example, the standard input is taken from “junk”,
and the standard output remains connected to the
terminal. The result is that the sorted lines of junk
get printed out on the terminal.

Many commands take only one input and pro-
duce only one output. It is often the case that we
want to string them together as follows:

Is =1 > junk 3%
This occurs so often that the shell provides another
shorthand: the “pipe” (written ¥). Using it, we can
rewrite the above as:
Is =1 i sort
The “I” (pipe) denotes that the output of “lIs” is to
be connected to the input of “sort”. Programs such

sort < junk

The shell is a complete language in its own right.
It has variables, sophisticated parameter
passing, and powerful pattern-maitching primitives.
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UNIX and CP/M continued .

as “sort” that take only one input and have only
one output are called filters. Other examples are:

grep - Return all lines matching some pattern
We - Count words (and lines and characters)
nroff - Format text

pr Paginate and add headers

Some of these things are pretty simple in what
they do, but thanks to the shell, they can be easily
combined to do powerful jobs. For example, say we
wanted to get a list of the four-letter words that we
had used in a document. The easiest way to do that
with CP/M would just be to write an assembler
program, right? Similarly with UNIX. Big deal,
right? Now, suppose that we wanted that list to be
sorted? Or checked against a dictionary? I think
you can see that to accomplish either of these
tasks, we would have to write a fairly complex pro-
gram, and we might run it only once—it’s certain-
ly not applicable to many other problems. And yet,
there’s a lot of good code in there. Sorting, pattern
matching, word counting are all useful things that
computers are good at. The UNIX solution is to
pick up our simple tools and combine them in the
right way to solve the problem quickly. In this
case, we could say:

separate < doc ! grep ""..as8"

“separate << doc” reads input from doc and puts
each word on a separate line. “grep” takes its in-
put and searches for lines matching its pattern
“A. .. .87, The “/A” and “$” match the beginning
and end of the line, respectively, while each “.”
matches any single character. Thus we match
four-letter words on lines by themselves. “grep”
can actually recognize any “regular expression”
pattern, which is what the “rep” comes from in its
name—the “g’” comes from “global.” (Etymology
in UNIX is a fascinating subject in itself.) “grep”
only delivers lines of its input that match this pat-
tern.

Now we could sort the list and reduce it to a set
of unique words by appending appropriate filters
to the command:

separate < doc !

Finally we might like the list of words to be
checked against an on-line dictionary for correct-
ness. The UNIX filter “comm” is what is needed.
In this case we append to the command, */ comm -
dictionary”. The hyphen is the standard way of
telling a program that normally takes more than
two files as input to take one input from the pipe
(or “standard” input)—in this case, the first file.
“dictionary” (the second input) is given as an ar-
gument to “comm”. “comm” actually produces
more information than we need. It returns three
columns corresponding to lines found only in the
first file, then lines found only in the second, and
lines found in both files. To strike out the second
and third rows, we use the argument *“-23”. Now
the command looks like this:

sort | unia | comm =23 - dict

grep "a.see$™ | sort ! unia

separate < doc ! grep "“eeee$" |

While that example may seem slightly contrived
(and it was), it demonstrates the ability to take
simple tools and combine them in natural ways to
get powerful results. We have used more than fil-
ters. For example, “‘comm” takes two inputs. The
standard input and standard output are files auto-
matically opened and available to all programs,
while file names passed as arguments are unpro-
cessed, and it is up to each program how argu-
ments are to be interpreted. That’s why using the
standard I/O is especially easy.

Notice that none of the programs made any spe-
cial prior arrangements in order to pass data
through pipes. That’s the beauty of it all. You will
notice this consistency again and again in
UNIX.

Pattern matching

In CP/M, “*” is a convention handled by each
program. Though it may seem obvious what to do
with “*”_ it is possible to create more sophisticated
patterns. We don’t want the programs to interpret
these for several reasons. One is that they may do
it differently (i.e., incorrectly). Another is that this
takes up space in each program, and time is spent
rewriting the code for each program. And if we
suddenly decide that we want another pattern-
matching feature, we would rather not have to re-
compile every one of our programs. UNIX pattern
substitution occurs in the shell, so that the pro-
gram never sees the “**°, It sees only the final ex-
panded form, no matter what program it is.

For programs that do pattern matching (grep,
for example), the pattern may be quoted to pre-
vent the shell from expanding it. The shell then
simply strips off the quotes and passes the argu-
ments, untouched, to the program.

1/0 (Device independence
vs. BDOS/BIOS)

The CP/M BDOS provides a set of system calls
for I/0. They are predefined for a limited set of
devices and device calls. Some are implemented
with buffering (print string on the console) while
some aren’t (write a character on the punch).
Some are defined logically (rename file), while
others are defined physically (set DMA address).
The CP/M user can also make BIOS calls directly
at the risk of potentially losing system indepen-
dence and portability.

UNIX also provides I/O via predefined device
drivers. They interface at a much higher level than
do CP/M’s, however. Input and output buffering
is handled by the system for all devices. For exam-
ple, in C, we can perform I/O to any file, device or
pipe as follows:

read(fildess buffers nbytes)
writel(fildess puffers nbytes}

where fildes is a “file descriptor”, buffer is a user

UNIX provides 1/0 via predefined device drivers.
They interface at a much higher level than those of CP/M.
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buffer, and nbytes is the number of bytes to be
read or written. The file descriptor is an object giv-
en to the user when the file is initially opened. Oth-
er system calls exist to delete (actually “unlink”),
link, rename, and otherwise manipulate files. A
“seek’ call allows random access by allowing the
read/write pointer to be moved, relative either to
its last position or to an absolute location in a
file.

Normally, I/O is performed through functions
provided by the “portable C library.’” These imple-
ment an even higher-level interface than the sys-
tem’s buffered 1/0. In a similarly consistent fash-
ion, functions such as printf (for output) and scanf
(for input) implement formatted I/O operations,
also in a device-independent manner. For exam-

le:

p printf{*Hello my name is Zs\n".myname)

This prints out a welcome message to the standard
output, normally the terminal. If the standard out-
put has been redirected, perhaps to a file or
through a pipe, the code remains the same. It does
not have to be recompiled nor do device definitions
(as in the CP/M I/O byte) have to be changed.

Thus we may write information to a device (or
pipe) character by character or in blocks of any
size. No devices impose structure restrictions or
blocking characteristics upon the user, since the
interface appears the same no matter what device
is being used.

We may now contrast the “I/O byte” of CP/M
against the device independence of UNIX. The
high-level CP/M application uses the logical CP/
M devices (such as LST: for high-speed listing).
Before running the application, the user must re-
define (if necessary) any pertinent devices. The
I/0 byte definitions may be changed or examined
by the STAT command.

When we use a filter in UNIX, the pipe con-
nects the output of one process to the input of the
next process. For example, say we're interested in
finding out how many times Fred has logged in
since the beginning of the current log. We could do
this as follows:

grep fred log ! wc
Not only would something like this require a tem-
porary file in CP/M, but the logical definitions
that a filter might use would be absolutely mean-
ingless in this context, where no real devices are
involved. Since logical devices are built into pro-
grams in CP/M, we begin to see that forcing de-
vices to carry a label such as CON: is quite artifi-
cial. In any case, there may be five CON:-like de-
vices, or we may want to test the status of a logical
device that the BDOS doesn’t provide for. For ex-
ample, a high-speed PUN: might need a status
call, but none exists in CP/M. In short, for a sys-
tem with more than the handful of devices, the

“handful of I/0O calls into the system™ technique is
neither easily extendable, nor is it at all clean.

A device is a file

UNIX devices appear as files in the file system.
Though normally residing in the /dev directory,
they may be linked, deleted, read, written, and
otherwise manipulated just as regular text files.
Devices differ from regular files in their side ef-
fects. For example, writing to the file /dev/tty
would cause the output to appear on our terminal.
Since things like disks and terminals don’t do I/O
the same way, buffering is handled by the system
I/0O routines automatically. In order to handle de-
vices correctly, these special files have extra file
attributes denoting I/O routines for them. This is
in contrast to CP/M, where ersatz devices (i.c.,
CON:) have I/0 routines associated with them.

In summary, the advantages in UNIX are that
device and file names have the same syntax and
meaning. Thus, to open and write a character to
any file (whether it be a terminal, disk file, line
printer, mag tape, etc.), we may use the exact
same code (whether it is C or the shell) for one as
for the other. Also, the protection system treats
devices and files alike (see the section on the File
System in this article).

TPA or the process, alias ‘‘core”’

One of the more interesting ideas of UNIX is the
implementation of the process itself. A process is
created by the “fork™ system call. This function
makes a copy of the caller’s process space (includ-
ing open files), and both processes (the original
and its copy) are then scheduled for execution.
Each process can tell which is which, since fork
returns the process id of the child process to the
parent process, while the child process receives a
null process id. This enables the parent process, for
example, to initiate a process performing some
subservient function and wait for its completion.
The “wait” system call takes a process id as argu-
ment and suspends process execution until the
death of that process as specified by argument.

An “execute” system call is available that more
closely resembles a “jump” machine instruction.
This simply takes a program name and arguments
and gives control to it. The previous program is
overwritten in memory.

This is, in fact, exactly what happens as the
shell processes user commands. The shell reads a
line of user input, puts it in a form appropriate for
execute, does a fork and executes the process. The
shell waits for the child process to complete. When
the child process dies, the wait finishes and the
shell continues execution. If an ampersand is ap-
pended to the command line, the shell does not ex-
ecute a wait and simply continues execution,

UNIX peripheral devices appear as files in the file system.
They may be read, written, linked, deleted, and
otherwise manipulated just like regular text files, since
device names have the same syntax and meaning as file names.
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prompting the user tor input as usual.

Certain events (such as hitting “interrupt”, for
example) cause signals that may be used for
scheduling. Signals may also be generated by pro-
gram faults. If a process executes an illegal in-
struction or some other program fault occurs, the
process dies and the shell continues execution. Un-
less the process has made other arrangements,
pressing an ASCII-FS (cntrl-?) will generate a
“quit™ signal that stops the process and produces
an image of memory as a file called “core” (sic).
This file may be examined with a debugger. Well-
debugged programs may choose to catch signals
and handle them rather than aborting to the shell.
Interactive programs, like editors, for example,
typically catch the “interrupt” signal and simply
return to their top level.

This is in contrast to CP/M, which has no sig-
nals or synchronization methods other than check-
ing for particular characters. For example, CP/M
normally interrupts all programs when the user
presses cntrl-C. If the user doesn’t want this ac-
tion, he has no choice but to write his own CON:
input routine. Unless he programs such functional-
ity, he can then no longer use CP/M niceties such
as the functions of cntrl-R, cntrl-S/Q, or even
backspace.

Lastly, some commentary

Let me summarize some important points: CP/M
is much less expensive to run than UNIX. You can
get a Z80 with 64K and dual floppies for under
$2,000, while a 16-bit machine with 256K and a
hard disk will run you at least $11,000. Almost
any application is available for CP/M now. This is
not the case with UNIX, as it has long been the
interest solely of research institutions and universi-
ties. Thus there is a dearth of any business appli-
cations for UNIX. There are, however, excellent
tools and other construction equipment such as
“yacc” (an LR parser generator), “awk” (a pat-
tern-based language), and “lex” (a lexical analyz-
er generator) for easily building your own applica-
tions. I anticipate, however, that within a year, you
will be able to buy almost any application you like
for a UNIX system. (The hardware prices will
also fall to more earthly levels.) UNIX, however,
will remain the “programmer’s workbench.” It is
an environment meant for construction and re-
search, not business or applications. It is enjoyed
and appreciated most by system programmers, not
the naive user or Basic programmer. I have been
told that dealers will be selling some of the UNIX
tools as if they were applications and not part of
the UNIX system themselves. For example, yacc
and lex might each cost $300 extra. This unfortu-
nate step may make UNIX seem like a workbench
without tools, but I hope this doesn’t become a

standard practice.

Although it should be clear that I see a great
deal in UNIX that I like, it is not the last word in
great operating systems. Indeed, many people
(myself included) find much to complain about.
One is the low level of the system. I find program-
ming in C very primitive (you can imagine what I
think of assembler!), and though the tools avail-
able in the shell are closer to what I find appro-
priate, the system can be used to its fullest extent
only if one codes in C, just as one must use as-
sembler at some point in CP/M no matter what
high-level language is available.

I must also mention that UNIX often has been
used as an example in portability experiments,
having been implemented on most of DEC’s ma-
chines, the Interdata 8 /32, the IBM 370, the Hon-
eywell 6000, and, most recently, the Motorola
68000. These machines have a variety of word
sizes (16, 32, and 36) and character sizes (8 and
9). Clearly, the portability is in the C code (and
tools). CP/M’s portability comes from the same
machine code running on Z80s for the most part
while, infuriatingly, several different assemblers
with different mnemonics exist for this one chip.
We must expect that UNIX software houses will
supply more source code rather than binaries as
products (though this remains to be seen). I can
only view this as a good by-product. I will gladly
take the source over the binaries any day!

UNIX documentation is complete, precise, but
very terse (which I like but many people do not).
You will doubtless be getting direct copies of the
original manual for most programs. I find the
UNIX manuals and the readings, especially,
among the most lucid technical manuals I have
ever read. This precision, terseness, etc., are car-
ried over into UNIX, for example, in the short
command names in the shell (c¢d, mv, cc, and the
infamous “rm *”, which removes every file in your
directory without saying a word). The original
Digital Research manuals on CP/M are your typ-
ically mediocre manuals, missing or misstating vi-
tal information here and there. I don’t know if
they’ve changed, but one hopes.
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introduction to the XENIX
Operating System

by Mark S.

Ursino

t is an undeniable fact that the standard

operating environment created by the emer-

gence of the 8080 as the 8-bit chip standard,

the evolution of CP/M-80 as the de facto

standard operating system, the acceptance of
Microsoft Basic as the de facto standard program-
ming language and, later, the availability of ANSI
standard language compilers, were together re-
sponsible for the explosive growth of the micro-
computer in the small computer market. It is also
clear that this explosion was touched off by a flood
of applications software that depended on the exis-
tence of a standard operating environment. Be-
cause it created a broad base of machines over
which to spread development costs, this standard
operating environment made it possible for appli-
cations developers to distribute software at a cost
consistent with the under-$10,000 price tag of the
computers they were meant to run on.

While 16-bit microprocessors have been avail-
able since Intel first introduced the 8086 in 1977,
they are only now finding their way into the gen-
eral systems marketplace. That is because they
lacked the standard operating environment en-
joyed by the 8-bit systems. Without a standard en-
vironment, cost-effective applications could not
even begin to develop.

Two years ago, Microsoft became seriously con-
cerned about the lack of a suitable operating sys-
tem to form that portion of the standard operating
environment it was envisioning for 16-bit ma-
chines. It seemed there was no good answer in
sight. Digital Research was known to be translat-
ing CP/M-80 and MP/M-80 to run on the 8086.
However, the fact that they were standards on the
8-bit machines did not automatically make them
standards the 16-bit market, and they did not
seem to provide all the facilities the emerging 16-
bit technology would require.

The 16-bit market is unique

The 16-bit market is a whole new ballgame. Since
the microprocessors themselves are totally incom-
patible with their 8-bit predecessors, nothing—not
even a common operating system—will allow sys-
tems software written for an 8-bit microprocessor
to run automatically on a 16-bit machine.
Application programs written in assembly lan-
guage have to be rewritten, since those languages
are totally specific to the instruction set of the chip

Mark S. Ursino, Xenix Product Marketing Mgr.,
Microsoft Corp., 10800 NE Eight, Bellevue, WA
98004

they run on.

Application programs written in a high-level
language port easily once the language has been
re-hosted on the new machine. The language itself
minimizes operating system dependencies on ap-
plications. As intimated earlier, the 8-bit OS’s
part in forming the standard operating environ-
ment on the smaller machines was to support the
languages, and actually made little direct contri-
bution to the susbstance of the application itself.

Since the languages provide the immediate
foundation for applications software by isolating
the application as much as possible from the oper-
ating system and specific hardware vehicle, soft-
ware products such as those produced by Micro-
soft and similar software authors are dependent on
the facilities provided by the operating system if
they are to be extended to provide the human en-
gineering current technology demands in any sort
of machine-independent fashion.

In short, then, the advent of the 16-bit machines
posed a whole new set of demands for operating
systems. It was only natural that Microsoft seek to
exert some control over the operating environment
its traditional and emerging products would de-
pend on.

The 16-bit microprocessor serves two distinct
but merging markets

1. Multiuser “mini knock-offs”

(micro mainframes)

o UNIX-derived OS’s (e.g., XENIX, ZEUS,
ONIX, IS-1)

s UNIX-like OS’s (e.g., Coherent, IDRIS,
CROMIX)

o MP/M-86

e Oasis-86

e RMX-86

2. Low-end personal computers for the
home and office
e MS-DOS/SB-86
s CP/M-86

The 8-bit microcomputers made several feeble
attempts to challenge the low end of the multiuser
minicomputer lines with the 8-bit versions of MP/
M and Oasis, but it is really the advent of the 16-
bit microprocessor and more sophisticated systems
software that has signaled the beginning of the
clash between minis and micros reminiscent of the
mini/mainframe clash some 10 years ago. At the
low end of the broadening 16-bit spectrum are the
personal computers built as supercharged entries
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into the market created by the Apple II and the
TRS-80.

As shown in the box above, the high end of the
range has already been heavily populated with
contenders for the standard operating system. At
the low end, there are really only two offerings:
MS-DOS and CP/M-86.

Micro mainframes require a typ}cal “mlm’
environment .
o Memory protection
o Dynamic memory allocation
o Powerful runtime facilities
» Sophisticated software deveIoPment

_ facilities

—To challenge the minicomputer, the micro
mainframe needs to be able to offer all the facili-
ties the minis have evolved over the last 10
years.

—To support multiple users in a true timeshar-
ing environment, reliable memory protection must
be provided to keep one errant user from disrupt-
ing or destroying the work of the other users on the
system.

—Dynamic memory allocation gives each user
access to the full memory capacity of the machine
rather than segmenting each into an isolated par-
tition as in the bygone days of IBM 360 DOS.

—Powerful runtime facilities such as multitask-
ing, interprocess communications, electronic mail,
and device independence give the applications de-
veloper capabilities never before realized in a com-
puter system under $20,000—-capabilities which
allow these machines to solve application problems
that their 8-bit predecessors could not begin to
address.

These powerful new machines open the door to
far more sophisticated applications than are avail-
able to the 8-bit world, and their low cost and high
performance relative to their mini counterparts al-
low them to penetrate application areas that could
not be economically served by the computer until
now.

To develop all the new applications software
needed to tap this capability quickly requires that
a sophisticated software development environment
be provided. This includes tools that enhance pro-
grammer productivity and utilities that allow pro-
grammers to create advanced and user-friendly
applications in traditional microcomputer environ-
ments that are impossible with 8-bit technology.

' Low-cost personal computers have s:mpler
requirements
o User-friendly OS envzronmenr
o Small, fast O8'
e Expandable minimal configurations
e Reliable single-tasking facilities

The importance of being
user-friendly

The lower-cost personal computers that will find
their way into both homes and offices need soft-
ware capable of taking advantage of the 16-bit mi-
croprocessors’ added horsepower, but their re-
quirements are much simpler than those of the mi-
cro mainframe.

It is actually more important for the personal
computer to have a user-friendly OS than it is for
the micro mainframe, since personal computer us-
ers will be buying and installing more miscella-
neous packages and actually writing more of their
own programs than will users of the more expen-
sive small business computers who generally pur-
chase those machines. as part of an integrated
turnkey package. The personal computer is in-
tended more as an individual tool that users can
expand and modify themselves to suit their partic-
ular needs.

Although the requirements of personal comput-
ers are simple compared to those of micro main-
frames, the 16-bit microprocessor does endow the
PCs with the power to support operating software
with superior capabilities in the areas of user inter-
face and general flexibility—again, key areas that
8-bit software didn’t address.

There are common requirements for both mar-
kets, though. Both markets require that operating
systems more capable than the ones for the 8-bit
machines serve as the foundation for the advanced
languages and applications that will be built on top
of them. Both markets require standardization of
operating systems so that the software that needs
to interact heavily with the OS will have a broad
base of machines to move into. And both of these
markets require standard languages and utilities
to provide a large contiguous market for applica-
tion software.

A look at UNIX

UNIX is the logical choice for the high end of the
16-bit microcomputer market. UNIX is portable,
90% of it being written in the C programming lan-
guage. Its elegant simplicity in design makes for
supreme flexibility. UNIX is well known for its
extremely powerful software development environ-
ment. Moreover, UNIX has a fully tailorable user
interface that allows persons building turnkey ap-
plications engines to provide a friendly profile
without having to build the interface into each ap-
plication. In fact, UNIX is so flexible that many
engineers using UNIX for the first time are
amazed to find they don’t need to modify the oper-
ating system itself to tailor it to their applications
environment—something they have been all too
used to doing in the past.

UNIX owes its flexibility to its generalized and
modular design. In its evolution, each of the tasks

UNIX was the logical choice for a high-end
operating system. It is portable, highly flexible,
provides superior software development tools,

and has a fully tailorable user interface.
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Introduction to XENIX continued. . .

that the developers envisioned the operating sys-
tem performing was broken down to its simplest
form and implemented as a separate capability.
Since UNIX has been endowed with totally de-
vice-independent 1/O (that is, a program’s source
of input and destination of output can be dynami-
cally changed without change to the program it-
self), all these various individual tasks can be
linked together randomly and even recursively to
allow the programmer to apply them to the task at
hand totally at will in order to perform an opera-
tion that may easily have never been envisioned by
the system’s authors.

This generality is replicated throughout the sys-
tem, and has stimulated the development of un-
usual yet useful utilities not found anywhere
else—thing like “grep.” Grep scans a source of in-
put for any string fed to it on invocation and re-
turns records containing matching strings, or, if
you wish, a count of how many records contain the
pattern. Grep obviously has much utility for pro-
grammers editing and modifying sources, but is
useful for ordinary mortals, too. I have used grep
to compile marketing tallies from information re-
quest coupons, and have built a file with the names
and phone numbers of my frequent contacts. To
make life simple, in using this phone directory, I
have used another useful UNIX feature—the
UNIX “shell.”

One-line shell script in file named “phone.”

qrep %* <directory
! 1-> name of File to Search for Pattern

“-> Shell Substitution Variable

[--> XENIX Utility to Search a File for a Pattern

fontents of file nared “directery®:

#ark Ursino: Microsoft: 10700 Northup Way: Bellevue, WA 898004:
{206) 828-8080

KRigel Smith: Microseft: 10700 Northup Way: Bellevue, WA 98004:
(206) 828-8B0E0

Ronald Reagan: U.S. Gov't: White House: Washington, D.C.
(202) 314-1000

Figure 1. Example of a shell script.

The shell is UNIX’s command line processor. It
is a powerful high-level programming language in
its own right. The shell allows the user to put
UNIX commands and control statements in a file
and invoke those commands simply by using the
filename. Voila! you have a user-defined com-
mand. To make access to my phone directory con-
venient, | have “written” a one-line shell “‘script”
(shown in Figure 1), that accepts an argument at
execution and passes that argument to grep, which
searches my phone file and returns the record or
records containing that argument.

Sample execution using the “phone” shell script
to find a given person is shown in Figure 2. To

Figure 2. Sample execution using 'phone’ shell
script.

$ phone Ursino

ol

foy

tl TTText String to Search for in the File Named “"directory"
~* hare of File Containing the Shell Script

L3y ENix-Provided Comemand Line Prompt (Equivalent to: 'A>" in CP/H)

Strirg Returned:

Mark brsing: ?‘Ij-:rrnsoft_:r'lwﬁo Northup Way: Bellevue, WA 9B8004:

(L8 ]alE-5050
Arctier Exarple to Find ali Entries in bellevue:
$ phore Eellevue

Farn Ursinpg: Mcroseft: 10700 Rorthup Way: Bellevue, WA 98004: (203) B25-808G
Migel 3cath: Microsoft: 10700 Northup kay: Bellevue, WA SE8004: (203} 828-B0BO

retrieve a phone number, then, all I need do is type
the filename “phone’ and someone’s name, or a
company name, or whatever else might identify
the person I am interested in at that particular
time.

Actually, I could go on for pages giving exam-
ples of how UNIX, with very little effort, can be
made into whatever it needs to be in an applica-
tions environment. As superior as UNIX is, how-
ever, it does have its failings when examined in its
role as a commercial microcomputer operating
system.

UNIX as supplied by AT&T is configured for
use on the DEC-11 and the VAX lines of comput-
ers, and is aimed at your typical DP environment.
Because of this, the system was implemented with
the assumption that a systems programmer would
be around to act as system administrator to boot
the system up, take it down, etc.

The fact that UNIX was developed in a re-
search environment also means that it was consid-
ered less important to worry about things like im-
perfect disk media (AT&T can afford to buy per-
fect disks), file system reliability (there will al-
ways be a systems programmer around to make
things right), and extensive documentation, since
everybody had access to the source code and knew
what to do with it.

Implementation on micros

From the standpoint of the micro implementation
of UNIX, there is an additional problem in that
UNIX is tuned to the PDP-11 world, where disks
are fast and processing power dear. On a micro,
just the opposite is true—W inchester disks are fast
compared to the familiar floppies, but crawl in
comparison to the drives used on a PDP-11. Con-
sequently, UNIX’s scheduling and swapping me-
chansims are rather single-minded—when in
doubt, they SWAP. UNIX’s real-time limitations
rarely interfere with normal processing, but in the

UNIX, as supplied by AT&T, lacks documentation
and training suitable for the commercial
environment; it is performance-tuned for the
minicomputers it was developed on and has
real-time limitations.
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Introduction to XENIX continued. . .

face of the increasing importance of communica-
tions, especially local networks, these deficiencies
can become serious.

XENIX is not a UNIX look-alike, nor is Zeus
(from Zilog), nor is ONIX (from ONYX), nor is
IS-1 (from ISC). They are all UNIX-derived and
AT&T licensed. AT&T requires that when a
ported version of UNIX is sold, it must be sold
under a trademark other than UNIX. Companies
advertising UNIX on their machines are in viola-
tion of their agreements with AT&T.

The XENIXization of UNIX

Obviously, it takes a significant effort to take a
research-oriented minicomputer operating system
and turn it into a general-purpose commercially
viable product—even if it is portable. That is Mi-
crosoft’s value-added to UNIX.

The most obvious advantage to working with
XENIX is that it has been ported. When doing
XENIX on a Z8000, 8086, or 68000, the user will
start with XENIX for Z8000, 8086, or 68000.

The first release of XENIX on a microprocessor
was XENIX-8000 as configured around the Cen-
tral Data CPU board with memory management.
That was in May of 1981. Since that time, XE-
NIX-8000 has been adapted to multiple systems
using the same CPU board, and several systems
incorporating different memory management.
That was in May of 1981. Since that time, XE-
NIX-8000 has been adapted to multiple systems
using the same CPU board, and several systems
incorporating different memory management.
XENIX-8000 was the first, released over 10
months ago. There are currently about 2,000 XE-
NIX-8000 systems in the field.

XENIX on the 8086 has entered field test on a
system manufactured and sold by Altos Comput-
ers. This system went into production in April,
1982. There were several more XENIX-86 prod-
ucts announced at NCC in June, 1982.

XENIX on the Motorola 68000 was first
demonstrated at Comdex in November. Microsoft
is currently bringing XENIX up on three different
prototype systems using the 68000.

Because Microsoft is porting XENIX to multi-
ple processors and adapting XENIX to multiple
memory management configurations, XENIX has
been made more more portable. Therefore, com-
panies planning to port UNIX from the PDP-11 to
proprietary processors will find it easier to start
with XENIX.

XENIX improvements

Differences between XENIX and UNIX are clas-
sified as either improvements or enhancements.

Improvements consist of changes that are made to
improve the reliability and performance of the OS,
but which are transparent as far as user software is
concerned.

In improving the UNIX file system, Microsoft
has put in several features and utilities as well as
general design modifications to allow automatic
recovery of files after a crash, performing the
functions that UNIX’s designers assumed there
would be a systems programmer around to take
care of.

XENIX has been made more intelligent in its
use of swapping, in recognition of the flip-flop of
performance concerns between the PDP-11 envi-
ronment and the typical micro environment.

So that OEMs can write diagnostic software to
warn a user when the hardware’s reliability is in
question, XENIX has the ability to log hardware
errors.

Again, recognizing that XENIX is going to be
used in an environment devoid of systems pro-
grammers, it has been made easier to configure
new versions of XENIX—something that’s neces-
sary when adding new devices or changing certain
system parameters.

All previously known and some newly discov-
ered bugs in UNIX have been fixed in XENIX.
Many of these fixes came from sources external to
Microsoft, but most were uncovered and fixed as
part of the porting process. Also, since XENIX is
being used extensively within Microsoft as a pri-
mary software development environment, it gets
exercised by more than 60 systems programmers
on a daily basis.

XENIX enhancements

While improvements make what’s there work bet-
ter, enhancements provide additional functionality
that applications software can take advantage of.
Microsoft is committed to continually develop and
enhance XENIX in response to the needs of the
commercial marketplace and our OEMs. (In fact,
all the enhancements listed here have been made
part of XENIX as a direct result of input from our
customers.)

Enhancements that have been added to
XENIX via input from customers:

e Record and file locks

o Semaphores

o Improved priority assignments

e Scatter-loaded kernel

e Nonblocking “"READS”’

o Synchronous (blocking) “WRITES”

e Enhanced interprocess communications.

XENIX has been ported to 16-bit microprocessors
and enhanced for the commercial market.
XENIX is not a UNIX look-alike; nor is Zeus
(from Zilog), nor is ONIX (from ONYX),
nor is IS-1 (from ISC).
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exPreSS Without going into each one in detail, let me
just state that this initial enhancement package

was designed with the intent of improving
$ 199* 8" $‘|99*

XENIX’s usability in the database and distributed
computing environment. These features give
XENIX greatly improved capabilities in the area
SHEIESIHE NG of “traffic management” for database applica-
SINGLE DENSITY SINGLE DENSITY
WIHUB RING SOFT, SOFT
100% CERTIFIED 10 OR 18

000

tions, and better real-time capabilities for commu-
nications-oriented applications.

XENIX support

Introducing these micro mainframes is highly
complicated. Microsoft is gearing up to provide its
OEMs with support through all stages of system
development.

Hardware for these new systems is several or-
ders of magnitude more complex than for the 8-bit
systems, where a manufacturer could almost liter-
ally put a chip on a board with a bit of memory
and call it a computer. The primary area of diffi-
culty on the part of manufacturers migrating up
from the 8-bit world is in the systems design. How-
ever, such topics as general systems performance
considerations and hardware requirements are
also areas where Microsoft provides consultation
at the functional level.

For OEMs doing their own ports or adapta-
tions, Microsoft provides the tools developed inter-
nally to assist in the process, including uploaders,
downloaders, and a virtual disk driver that allows
XENIX to be adapted to a target machine using
the development system as the mass storage de-
vice. This allows the developer to make sure the
OS itself has been adapted properly prior to inte-
grating new device drivers.

Microsoft’s publications department is working
on a series of new documents for XENIX. All
these documents will be available to XENIX
OEMs. They range from educational seminars to
marketing materials, system administrator’s
guides, and improved documentation for program-
mers.

Last but not least by any means, XENIX
OEMs will gain the advantage of the continual
maintenance and development that’s being done at
Microsoft.

The promise of XENIX
In summary, this is the promise of XENIX:
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* * Minimum order 10
o Packed 10 boxes of 10 disketles with sleeves and labels
® Quantity discounts = 100 deduct 5%,
1,000 deduct 7%. 5,000 deduct 10%

o Add $5.00 per case 5'%", $7.00 per case 8" (case of 100)
For shipping and handling Continential U.S.A., U.P.S. ground.

VINYL STORAGE PAGES DISK DRIVE HEAD
5% or 8 10/85__| CLEANING KITS
SHAP-IT POWER CENTER a- Prevent head

Turn one outlet into six e 7 | crashes and

® Shock-safe 5 ¥ ensure error-free
® Unbreakable =L Ve "

® 15 Amp Circuit Breaker a.pgla a2l

® Lighted On-0ff Switch ~ $19.95 54" or g

HARDHOLE DISK PROTECTORS SFD C- 10 CASSETTES .. 10/87
Reinforcing rings [All cassettes include box and labels)

of tough mylar Get 8 cassettes, C-10
protect disk hole Sonic, and Cassette/8
edge from damage. 3" 8 Library-Album, i
Applicators . $3 84 as illustrated, ""j : i
Hardhole Rings (50} $6 S8 for only $8 .

We also stock at FANTASTIC low prices
LIBRARY CASES MAXELL 3M OYSAN
8" Kas-sette/10 $2.99 - BASF  OPUS
5% Min Kas-selle/10  $2.49 Floppies. Tape Data Carindges
Data Cassettes. and Disk Packs

¢ Wrilten purchase orders accepled from government
agencies and well rated firms for net 30 day billing.  International orders
accepted with 2 15.00 surcharge for handling, plus shipping charges. o C.0.D.
requires @ 10% deposit. o We accepl Visa, Mastercharge, Money Orders, and
Certified checks. o Checks require bank clearances. o All shipments F.0.B. San
Diego.  Minimum shipping and handling 2.00, minimum order 10.00. « California
residents add 6% sales lax. Prices and terms subject to change without nolice. o
All sales subject to availabilily, acceptance, and verification. e All sales are final. o
Satisfaction guaranteed or full refund.

SOB8 000 S0=08 =00 408
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e Compatibility across processors and hardware
produced by various computer manufacturers.

« Continued processor independence as XENIX is
ported to new microprocessors as they become
popular.

o OEM support (which translates into better user
support) through technical consultation, mainte-
nance, further enhancements, and additional doc-

We also offer printer ribbons, printwheels, type elements,
equipment covers, power consoles, paper supplies, storage and
fiting equipment, furniture and many other accessories for word
and data processing systems. Write for our free catalog.

i

umentation.
S 5 e Software support by providing a consistent soft-
8 0 DATA PRODUCTS ware environment, including language tools for
!] 85’4 1555 (FORMERLY ABM) applications devclopment and user tools to further
O advance the penetration of the microcomputer in
= 8868 CLAIREMONT MESA BLVD. the commercial marketplace.
[7 l ll] 268- 3537 SAN DIEGO, CALIFORNIA 92123 .
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The Software Machine

Powerful Fast Responsive

Performance, speed, control, ease of use. That’s
what you expect from a finely tuned machine. And
that’s what your data management software should
deliver too. The new FMS-80 Version 3 gives you
this and more -a fully integrated Applications
Development System that makes even the most
complex application easy.

Almost everyone needs to manipulate information.
With FMS Version 3 even a beginner can follow the
simple menu selections and be off and running in
almost no time. Customized screens and user
menus are easy to design. Powerful full-screen edit-
ing makes entering, modifying, adding or deleting
data a snap.

FMS makes getting your information out easy too.

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

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

choice for data management applications. FMS can
make you more productive and save you time and
money, whether you're developing a simple mailing
list or a complex turn-key general accounting system.
The UNIX-inspired FMS Shell brings advanced
capabilities like command stream manipulation
and dynamic input and output redirection to the
CP/M world for unprecedented control of the
operating environment.

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

FMS dBASE Condor

Maximum fields

per record 255 32 127
Maximum number

of variables 281 64 0
Maximum number of open

files ina program 19 2 2
Maximum number of open

files in a report 19 1 1
Maximum display pages

per record 255 3 1

Don't lock yourself into a system that can’t handle
the big jobs!
A Proven Winner
FMS-80 has been leading the field since 1978.
Now Version 3 sets new standards for the
future. Contact your local dealer for a test
drive.

& DJR Assoclates, Inc.
303 S. Broadway * Tarrytown, N.Y. 10591
(914) 631-6766 * Telex 646792 DJR NTAR
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UNIX on Microcomputers

A hands-off summary of UNIX implementations

by Don Libes

his survey was generated primarily

through a questionnaire sent to 35 com-

panies selling UNIX or UNIX-like sys-

tems. Additional information came

from reviews, UNIX newsletters, and
the like; data from these sources are not as com-
plete (and are noted as such).

Systems that are described as “UNIX-like” as
opposed to “UNIX" means that the company has
not purchased the rights to either the source or
binaries from Western Electric. It is true that
dealers of “UNIX" systems have the boon of years
of development that have gone into the original
UNIX. However, one should not assume that such
systems are therefore better. Besides granting a
price differential, some “UNIX-like” systems
have all of the essential parts of UNIX and were
developed with the hindsight of being able to avoid
the mistakes inherent in UNIX.

Thereis an undefined standard of what UNIX is,

Don Libes, Box 1192, Mountainside, N.J. 07092

which unfortunately has been corrupted because
Bell Telephone Laboratories have themselves pro-
duced five different versions. Of these, version 6,
the first release outside the Labs, dates from about
1975. Substantially improved, UNIX version 7
was released in 1979. A short time later, Berkeley
and Bell began collaborating on UNIX in a virtual
environment. Bell called it V32. It was immediate-
ly seized by the University of California at Berke-
ley, which produced an enhanced version of V32
known as V7BSD (Version 7 Berkeley Standard
Distribution), making available Lisp, Pascal, a
screen editor, and network support. At the same
time, Bell continued development, culminating in
System III which, while substantially less rich in
power than V7BSD, is a much more suitable sys-
tem for commercial applications. The varieties of
UNIX surveyed here all have their roots in some
one of these four versions and, whether UNIX or
UNIX-like, conform to the “undefined standard.”

All the systems have four areas of commonality:
1) a hierarchical file system

System Types Hardware Facts
8-bit [ 16-bit | | Support?

oS Company Price 4 A A o .. # A &
XENIX Microsoft OFEM X=X X VAX,PDPTI | s 1192k 16M ok b R
XENIX Central Data 920 X vz |256k 1M oM X X o e

UNOS  Charles River 3000 : X No |25k 1em Yo A
UNISIS Codata |12 ' X V7B 130K  15M oMK X X XD
VIWB  Wollongong 25000 VAX, PE Ve §S1K 1AM - e 1 X o 1024 X
UNIPLUS  Unisoft OEM X s 256K BM X SM. X X X X UL

059 Microware 200500 X e - Mo | 16K oM sy
UNITY Human Computing | 4000 & up X % % x| e e lizee 2 ox odom X x X X 200 X
CUNIFLEX  Technical Systems | 550 450 X X No |96k 2 ¥k N UL
1S/1IDEA  Interactive Sys. 2500 X VAX, PDP11 v |assk 2 oM X % .
MICRONIX Morrow 495 X No |256K 1M 5M X X oy
ZEUS Ziog b oaws : B _. 2ol s v e 4w kb T
~UNIGL - UnigCeigutr 1 - Reques: ' x | i |51k 1em oM [X 1 000

UNIX Wicat Sys. 850 & up X 512K 1.5m 15 |x Xoxolinn oy
MARC  VortexTech. | 250 ¥ ' i de T
CMS16  Cosmos Sys. 15.20K X V78 | 3206 16Mm oM X X x40 %
IDRIS Chrimirtics 2000 X : ‘No |38k am om [x x X 5y
COHERENT Ithaca Intersys. 13K-50K X No | 256K 16M 5M X X L ol X
COHERENT  Mark Williams Request X X | o No |izBK . 2 by o b
UNISTAR  Callan Data 9450 % o | 256K tasM G X L vy
UNIX Concurrent 850 & up X V/B |512K 1.5M X X
XENIX Forward Tech. 1000 5 v7 | 256K am T 1w xx iy by
UDD = User device drivers UL = Unlimited CR = Critical cegions
BWS = Bundled with system PE = ferkin- Elmer MP = Multiple procassors C = Configurable PCS = Process code sharing

42 Microsystems January 1983



2)
3)
4)

compatible file, device and interprocess
1/0

the ability to manipulate multiple, sequen-
tial, and asynchronous processes

the ability to tailor the system command
language to the individual user.

The implementation of these areas varies from sys-
tem to system, as indicated in this survey. For ex-
ample, some systems allow only 20 processes per
user, while others have no such limitation or are
configurable.

What one may expect
a system to include

UNIX systems typically have good program devel-
opment and text processing support. However, one
may have to pay extra for anything more than the
minimum. Reviewing the responses from our sur-
veys, we noted that almost everyone was charging
extra fees for languages (Basic, Pascal, Fortran,
and Cobol). Three companies even charge extra
for C! Doing without sources is another thing that
may disturb old UNIX hands. None of the sys-
tems reviewed here distribute their sources.

You will notice that no one is offering a high-
level debugger (sdb) that is the UNIX program-
mer’s handy diagnostician for C programs. I'm
somewhat amazed at their gall, but I'm not mys-
tified. Even though UNIX is highly portable at the
source level, the C compiler (especially during

code generation) and hence the debugger are two
products that need time-consuming and sophisti-
cated skill at rewriting to adapt to a new system. I
suppose these companies are betting that this “de-
letion™ is the last thing that you’ll be looking for in
evaluating a package. In fact, getting a system
without a good debugger can well cut your produc-
tivity in half. For example, imagine not being able
to tell what line your program bombed out on, or
trace your program, or set a breakpoint!

Some but not all systems include advanced fa-
cilities of UNIX that enhance productivity and
would be missed by habitual users of UNIX.
These features are:

lint: a C program checker. It catches all sorts of
mistakes that the C compiler is notoriously
lax about noticing.

make: a manager for programs that depend on
multiple source files and libraries.

lex: a program that produces lexical analyzers.

yacc: a program that produces parsers based on
BNF specifications.

uucp: a program that provides UNIX-to-UNIX
communication over hardwired and tele-
phone links.

eqn, typo, tbl, spell, nroff, troff: utilities for text
processing.

C shell: a command processor more flexible and
powerful than the standard UNIX shell.

Process Management MuMnemory Utilities Network
agement Program Development I Text Processing l Libraries | Support ;
s S S A " Sl W W 52
A Bl Ul A4 X e T e e R E E E el g e el UNET 180
2 X X T $780 vl T g T SIK} v f o UNET 181
X o X a4 XXX X X X fv EI3500E $950 1 $950 | $800 | 3id E E v ELE RS232 182
6 ix KX X X el e el e e e el 183
Ll iy ok bl e e b v v v v || PITCP on Ethernet [184
Xife i by Yo ki pr opee e $600| »~ | $200 $600 1 1o | v v v v Sdfe s UNET 185
Wiy X X %X $400 $400 $200 | $900 $125 o U  Hooksorany |184
2 X X X vl e Bl e e el 187
¥id 9 Tx x x 7 [ 0| [eek 300! $450 | $200 | $750 Wl 188
X 8 X X X v v]v 280 E e i T T g INNET 189
e X X e E |CPMm E v v e b e : 190
24. X KA X X e $3K | 32K | SIK $IK o2 o] o~ g v UNET/ZNET 191
5 3 v ' v vl o v v v 192
X ? X X X X X X Ler 7" v v e e v 193
iy _ v e v |ursioo v 194)
T X Xl vl 5600] 5600 v v v el 195
i i X . - . 1K $2K v v 196
XX 24 X XXX N v o E E s v o 1 197]
g KX 4| el $1000 3700 warl v i jros
o o 750} 9750 | s7sofans0l B frwrl e Bl o e v fr]ee Ethernet wj
SR - e T . Ll ‘. . e —
L oXl s X e T Bl $750, $750) $750 s et e U UNETJ 201
DR = Dynamic relocation v = Included with package  3rd - = Available fhruuéh 3rd party
X = Builtin features E = Avoilable at exiro cost U = Free through user group
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Vendors

Central Data Corp.
1602 Newton Drive
Champaign IL 61820
(217) 359-8010

Charles River Data Systems, Inc.
4 Tech Circle

Natick MA 01760

(617) 655-1800

Codata Systems Corp.
285 N. Wolfe Rd.
Sunnyvale CA 94086
(408) 735-1744

Human Computing Resources
10 St. Mary St.

Toronto, Ontario, Canada
(416) 922-1937

Microsoft Corp.
10700 Northup Way
Bellevue WA 98004
(206) 828-8080

Microware Corp.
5835 Grand Ave.

Des Moines IA 50312
(515) 279-8844

Morrow Designs

600 McCormick

San Leandro CA 94577
(415) 430-1970

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 (8'2x11) 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 I/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:

ASSEMEBLY
LANGUAGE

Interactive Systems Corp.
1212 7th St.

Santa Monica CA 90401
(213) 450-8363

Technical Systems Consultants Corp.
111 Providence Rd.

Chapel Hill NC 27514

(919) 493-1451

Uniq Computer Corp.
28 S. Water St.
Batavia IL 60510
(312) 879-1566

Unisoft Systems Corp.
2405 Fourth St.
Berkeley CA 94710
(415) 644-1230

The Wollongong Group
11350 San Antonio Rd
Palo Alto CA 94303
(415) 962-9224

Zilog Inc.

1315 Dell Ave
Campbell CA 95008
(408) 370-8000

WICAT Systems, Inc.

POB 539, 1875 South State St
Orem UT 84057

(801) 224-6400

Vortex Technology
POB 2284

Culver City CA 90230
(213) 645-7200

Cosmos Systems, Inc.
525 University Ave
Palo Alto CA 94301
(415) 326-9150

Chromatics, Inc.

2558 Mountain Industrial Blvd
Tucker GA 30084

(404) 493-7000

Callan Data Systems

2645 Townsgate Road
Westlake Village CA 91361
(805) 497-6837

Ithaca Intersystems, Inc.

1650 Hanshaw Rd., P.O.B. 91
Ithaca NY 14850

(607) 257-0190

Mark Williams Co.
1430 West Wrightwood
Chicago IL 60614
(312) 472-6659

Forward Technology, Inc.
2175 Martin Ave.

Santa Clara CA 95050
(408) 988-2378

EXECUTIVE COMPUTER

DEPT. E, P.O. BOX 222178, CARMEL, CA 93922, (408) 375-DATA
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This book contains
nothing but solutions.

The only one-volume
referen)ée to: 4
e Wiy
* APEEfations & Systems e e
Software (Over 6,000 products : oo Peensin
for microcomputers) -

* Communications

» Computer Systems
(628 microcomputer
models)

* Terminals
* Peripherals and media

Yirtually every
producty on the
market.

“Invaluable.”

That's the word most often used by DP profes-
sionals to describe how DATA SOURCES
helps them do their jobs more easily, quickly—
and better.

Software is the key that unlocks most problems—
whether of system capacity, performance or
executing particular functions—and no other
directory or reference gives you as comprehen-
sive and current a menu of available products as ,

DATA SOURCES. Packages are organized by " Cnecial 20.Da
industry/application, and by compatibility (e.g., s eCIal 30 D.a
CP/M, MP/M, manufacturer- or chip-specific), so : “Get_Acqualnted” Offer

you can scan all the packages on the market for

: : YES! Rush me the latest issue of DATA SOURCES—the only
your need—in minutes. i

comprehensive directory of the DP industry. | understand that

For every kind of product, concise listings give I may use and refer to it for a 30-day trial. If satisfied | will
you the essential information to allow you to make receive a total of 4 quarterly editions (including my inspection
meaningful comparisons: price, capacities, com- copy) at the annual subscription price of $60. | save $60 off the
patibilities and key technical specs. ! regular cover price. I'!owe.ver. if ’'m not c?mpletely satisfied |
Each product is cross-indexed to Company Pro- i need only return the invoice for credit adjustment.
files—which include local contacts with phone Nara
numbers—of all the vendors and software com- Please print
panies that supply them. L Tite
More usable information, updated quarterly, than i
you could ever imagine in a single volume. IF
— . Address
Over 20,000 sold in the |

o o . City State Zip
first year of publishing. T009

Telephone

Return to: Data Sources
P.O. Box 5845, Cherry Hill, N.J. 08034

An information product of Ziff-Davis Publishing Co.
Satisfaction guaranteed.

DATA SOURCES gives you everything you need
to find all the available options and make your
own evaluations. What you come away with are—
quite simply—solutions.

CIRCLE 14 ON READER SERVICE CARD



SOFTWARE/SYSTEM REVIEW

The InterSystems
DPS-8000 and Coherent

A UNIX-like multiuser multitasking
operating system on the S$-100 bus

by David Fiedler

ith all the hoopla about subjects
such as 16-bit microcomputers,
UNIX-like operating systems,
and the quest for high perform-
ance, it’s nice to find a real live
piece of hardware that works. In the past few
years, many manufacturers have announced com-
puters with these catch phrases as a large part of
their product description. In some cases, delivery
of a working product with complete software as
announced is still pending. Not so with Ithaca In-
terSystems.

InterSystems (once well known in the hobby
world as board-maker Ithaca Audio) is a company
that has made a name for itself as a manufacturer
of high-quality packaged computers, with exten-
sive support software for developers and OEMs.
Its Cache BIOS® line of CP/M systems have pro-
vided fast access times for several years before
anyone ever dreamed of CP/M 3.0, and their front
panels of a few years back made serious hackers
drool. Now their high-end machine, the DPS-
8000, is available for even more serious work—
cither software development of the best kind, or
business use under real-life conditions.

Running under the Coherent operating system
(a UNIX version 7 look-alike from the Mark Wil-
liams Company), the DPS-8000 as supplied by
InterSystems included 512K of RAM (on two
boards), DMA controllers for both the 10 mega-
byte 87 Winchester and 1.2 MB quad-density 8"
floppy disk drives, the 4-MHz Z8000 CPU board,
and a memory management card (with a battery-
backup clock that automatically keeps Coherent
up to date). Serial I/O is handled by a VIO board
with two ports and their newest creation, an [SIO
(Intelligent SIO) board with four serial ports and
its own processor. This last was so new that no doc-
umentation was ready for it, but they were eager
to see if the system performed noticibly better us-
ing it, so they sent it with my concurrence. List
price for the system as tested is around $17,500.

Initial impressions

Quality material is used throughout this machine.
From the top-name disks (Quantum and Shugart)

David Fiedler, InfoPro Systems, P.O. Box 33, East
Hanover, NJ 07936

to its classy little touches here and there (Allen
screws on the cabinet, sure to warm the hearts of
BMW lovers everywhere), the DPS-8000 feels sol-
id. Not made of the structural foam that we’ve all
come to know and love (?); heavy-gauge alumi-
num and steel are the order of the day. InterSys-
tems’ manufacturing procedure includes 100%
testing of all chips used (not just the LSI chips),
24 hours burn-in at 100° Celsius, then retest of the
chips. In addition, each board is tested after as-
sembly, then systems are burned in and tested for
72 hours.

The day the truck pulled up outside with the
computer was memorable. The truck was longer
than my house! However, fears were quieted once
the beast was unpacked—while larger than an Ap-
ple, each of the two computer cabinets is “large
desktop™ size, or about as large as an Altair. Un-
packing took about 15 minutes, and another 20
minutes were necessary to install the individually
packaged boards and hook up the disk cables.

It might be pointed out that since I am familiar
with S-100 systems in general, I did not attempt to
do more than glance over the basic setup instruc-
tions. These were clear, well illustrated, and com-
prehensive without offering too much information
to confuse rather than enlighten. I felt they were
adequate for an OEM, dealer, or very serious hob-
byist (the market to which the machine is tar-
geted), but a person totally unfamiliar with com-
puters would have had a hard time—not due to
any fault of the instructions, but because there is a
good deal of setting up to do.

Documentation for the system consists of two
manuals, each about two inches thick, which are
divided into logical sections with real Tables of
Contents where appropriate. The hardware manu-
al was created by InterSystems, while the software
documentation seems to have been supplied by
Mark Williams as a generic manual for any of its
implementations (included are instructions on how
to boot Coherent on a PDP-11, for example) with
system-specific pages relating to the InterSystems
machine. My biggest objection to the Coherent
manual is that it does not credit UNIX (or its de-
signers, Thompson and Ritchie) with being the
original inspiration for Coherent.

In any case, I had to guess about the connec-
tions to the serial boards because of not having the
documentation (a phone call would have been use-
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ful but less exciting). Dyed-in-the-wool computer
hobbyists may not believe this, but the system
came up instantly, figured out how much RAM it
had, and sat waiting for my next instructions. No
jumpers, DIP switches, header changes or the like
were necessary. Even the baud rate was correct for
my terminal, though I found out later that this was
due mostly to luck (I take credit for the informed
guess as to which of the six RS-232 ports to use,
however).

With the hardware running, it was time to
check the software. A friend of mine with 8 years’
UNIX experience had managed to wipe all the
software off his brand new 68000 UNIX computer
the week before, and I didn’t want to do something
equally embarrassing. Also, this was Coherent, not
UNIX; even though I am quite familiar with
UNIX as both a programmer and administrator, it
made sense to read the manuals carefully before
doing anything.

Naturally, I ignored all such caution. This was
a review, right? If Coherent wasn’t like UNIX,
now was the time to find out. Go wild, son!

Everything worked fine. Except for some slight
differences in some command sequences and a few
things that were missing from UNIX (and some
that were added to Coherent), the user interface is
almost exactly like UNIX’s. That’s the good news.
The bad news is that a few things that were men-
tioned in the documentation just weren’t on the
system, and several things had to be fixed up or
worked around.

Running for real

On initial boot the sign-on message was not quite
the same as expected from reading the manual.
Hitting return loaded Coherent and presented me
with the “root”, or “super-user”, prompt character
#. Not stated in the manual (but vou will learn it
soon enough, hopefully not the hard way) is the
fact that you can get into trouble quite easily at
this point if you are not fairly experienced with
UNIX-like systems. In fairness, it must be res-
tated that this system is targeted towards experi-
enced OEMs and not beginning hobbyists.

Past experience told me the first thing to do was
check the file system for consistency. The built-in
“check™ program found a missing block almost
immediately, and just as rapidly fixed the prob-
lem. Two points for Coherent’s utilities! Next, I
figured I would install some accounts. Normally
on UNIX, this is a strictly manual task, involving
editing of files, making up new directories, setting
mode bits, and the like. Coherent’s shell program
newusr promised to take care of all of this for me.
Only one problem: It wasn’t there.

Similarly missing, but promised in the manual,
were entire directories like /usr/adm (preventing
administrative records of system use from being
kept) and /usr/games (preventing me from having
fun when there was nothing else to do). A bit more

serious was the impossibility of running the printer
spooler without its directory.

The directories are easily set up as super-user,
though the permission bits, file ownership, and
even lack of a printer device entry are things that
required U. .IX administrative experience to make
them work. The printer device /dev/lp was made
simply by linking, in software, a spare serial port
device (/dev/ttyl) to the new name /dev/lp, and
plugging a serial printer into the port. But you had
to know how. . . .

While most UNIX commands are available (in-
cluding yaec), the most noticeable exceptions are
the communications tools, cu and uucp. These pro-
grams allow you to dial other systems and ex-
change files, either by command or automatically
at a preset time. | have always found it important
to be able to use modems to transfer information,
and the lack of this capability on such a powerful
machine frustrated me. I even toyed with the idea
of taking one of the public domain communica-
tions programs written in C, putting it on the
DPS-8000, and seeing if it would run my PMMI
modem board. (Why not? It’s S-100—I would
have taken the time if I were keeping the machine
permanently.) However, | was able to easily plug a
Hayes Smartmodem 1200 into one of the ports
and allow people to log in at 300 or 1200 baud
(both the modem and the software are able to
switch speeds). Messages left at only five bulletin
board systems had people calling in from all parts
of the country last October, trying the system out.
(The usual reaction from most people was, “Wow!
Nice machine!™)

The commands worked for the most part just
like their UNIX counterparts. Differences in oper-
ation were largely annoying, as was the lack of
proper behavior on the part of the shell in various
instances. Programs like nice and nohup were
missed; some of the Coherent commands added
were good to have but not essential. InterSystems’
own programs included a screen editor, spelling
checker, and file comparison utility transported
from CP/M-—nice, but hardly needed with the
Coherent utilities available to perform essentially
the same functions.

One serious problem I had here was while print-
ing: Escape sequences were sent to the printer
(without my asking for them), causing it to go into
“wide mode” and thereby wrap some long lines
around to the left edge of the sheet. The mail pro-
gram did not delete mail after saving it into a file,
leading me to save the same mail several times,
and insisted on telling me You have m. while I was
logging on, rather than the more correct You have
mail. While these are not serious problems in
themselves, they would concern me if I had to be
absolutely sure that Coherent was exactly like
UNIX for purposes of writing large programs.

I had planned to actually try transporting some
programs written for UNIX, but didn’t think I

The commands worked for the most part just like
their UNIX counterparts.
This system is targeted towards experienced
OEMs and not beginning hobbyists.
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InterSystems continued . .

could do it without the communications capabili-
ties. Then I remembered another InterSystems
utility called ipret. ipret reads and writes standard
CP/M diskettes on Coherent. So I logged on to the
UNIX system with the programs I was looking to
use with my CP/M system, downloaded the files
to disk, brought the disk over to the DPS-8000,
and read in the files. Perfect! There were two pro-
grams, one which used a few normal system calls,
and one much larger one that did all sorts of tricky
things with directories. The smaller one compiled
and ran fine on Coherent, but the larger one
couldn’t compile, due to some problems with stan-
dard header files. This program didn’t compile on
the UNIX system either (for the same reason), so
I felt that Coherent had done pretty well.

Performance

The benchmark program in Byte magazine (Sep-
tember 1981, p. 180) was run several times under
various system loadings. In the original reporting
format, here are the results:

Table 1. Benchmark timings

Compiled Total Compile Execute Ratio to

bytes size and (sec) PL/I-80
load (sec)
394 5342 26.0 9.7 .69

For the record, this was done in C on a 4-MHz
Z8002-based computer running Coherent version
1.2 in single-user mode. Using the optimizing op-
tion of the C compiler dropped 6 bytes from the
code size and 0.1 second from the runtime, while
taking 2.1 seconds longer to compile. When all six
ports were enabled for log-ins, it took 28.8 seconds
to compile the unoptimized version, but only 9.4
seconds to execute. With one other user on, and
receiving a continuous stream of data at 1200
baud (on the “nonintelligent” serial board), com-
pile time went to 33 seconds and execution time to
12 seconds—not a large degradation in perform-
ance. In comparison, the fastest C compiler listed
in the Byte article, on a 4-MHz Z80-based com-
puter, took 242 seconds to compile and 15.6 sec-
onds to execute. Further, another Z8000-based
computer, running UNIX, took 54 seconds to
compile and 3.2 seconds to execute—indicating
that its clock speed was probably much higher, but
the system performance itself (measured by the
compile time) was much lower. All this illustrates
that this machine is quite usably fast. Perceived

performance in single-user mode is about equal to
a PDP 11/70 running UNIX with about eight us-
ers on—very nice for a machine of this price.

Reliability

I suffered no failures of any kind that were not due
to various mistakes I made until I tried to run In-
terSystems’ InterEdit program, a full-screen edi-
tor. Because I did not have one of the terminals
listed in the configuration file (actually, only the
H19 was supported), I had to run their termset
program. I spent 20 minutes laboriously typing in
all sorts of control sequences for my terminal.
When the program attempted to write the file out,
the message I/O ERROR appeared on the screen,
and the entire operating system crashed. No file
damage was done, but I did not feel like trying
that again!

On another occasion, one of the people who
called in (who may not have used a system of this
kind before) managed to leave his shell in an un-
breakable loop, preventing other people from log-
ging in. This problem would have been avoided if 1
had used an RS32 cable with enough wires to tell
the computer that the caller had hung up in frus-
tration; then the system would have killed his shell
process and reset properly. It is mentioned only be-
cause it happened: This is a fairly common occur-
ence on UNIX systems, and it affects no other
user nor locks up the system.

The other problem cropped up after I had trans-
ported the machine in my car for about 75 miles
(with the mainframe sideways). After setting it
back up, the system began acting funny and had to
be rebooted several times. Then a PARITY ER-
ROR message appeared, and another crash oc-
curred. I removed the RAM boards, reseated all
the chips, and everything was fine again. The two
things to remember about this incident are: 1)
Pack and transport computers carefully, and 2)
Without the parity check, the system might have
run for a much longer time before crashing, per-
manently snarfing all my files. The lack of recov-
ery from the parity error (as PDP-11s can do un-
der Bell UNIX) doesn’t bother me because this
was obviously not a real parity error. Except for
the error found in termset, then, the system per-
formed as expected, which included the hazards of
being left on 24 hours a day and subjected to inex-
perienced users.

Conclusions

As a long-time home computer addict who still
owns a MITS Altair, it was quite an experience to
test a state-of-the-art multiuser, multitasking ma-

The DPS-8000 is well-designed piece of quality
equipment, using an industry-standard bus.
Perceived performance in single-user mode is about equal
to a PDP 1170 running UNIX with about eight
users on—very nice for a machine of this price.
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InterSystems continued

chine with 512K of RAM. Nevertheless, it was
comforting to find that all the boards for the Inter-
Systems could fit into the Altair box, if necessary.
That fact alone should be enough to sway someone
towards the S-100 bus if they are considering buy-
ing a system that they might have to upgrade and
add to later on.

The DPS-8000 is a well-designed piece of qual-
ity equipment, using an industry-standard bus and
an (almost) industry standard operating system. It
works, and works well. It should be considered by
those in the market for a three- to six-user UNIX
machine, especially those who have need for the
flexibility and options available for S-100/IEEE-
696 equipment.

Ithaca InterSystems
1650 Hanshaw Road
P.O. Box 91

Ithaca, NY 14850
(800) 847-2088

David Fiedler is the president of InfoPro Sys-
tems, a UNIX/C consulting firm specializing
in technical and market research services. Mr.
Fiedler is also the editor of The UNIX Software
List® (a monthly newsletter covering the indus-

try) and frequently comments on. UNIX-re-
lated issues m the press. v
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“THE GAME BOARD”

52) para _(jm}y[ics

S$100 SINGLE BOARD GRAPHICS COMPUTER
introd.uctory price $295*

“The Game Board” by paraGraphics offers high quality, high density monochromatic graphics at an affordable 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: *“The Game Board” is offered as a partial kit including

= State of the art 64k RAM technology blank p.c. board, 8k graphics operating system PROM,

= User selectable resolution address decoder ROM, crystal clock generator, full docu-
512 x 576 512 x 288 mentation, and sample programs.

= High level graphics commands

= Allows fast manipulation of user
generated sprites

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

= User selectable terminal density
85 x 24 85 x 42

= Synchronous processor provides fast
flicker free display
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and ordering contact:
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P.O. Box 67
South Easton, Mass. 02375
(617) 620-4513
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SOFTWARE REVIEW

UNIX Facilities
on CP/M: MicroShell

by David Fiedler

hile CP/M 2.2 is generally ac-

knowledged to be the most widely

used operating system around,

most serious computer users have

complaints about it. These usually
range from the whining “It’s not UNIX” to the
more reasonable “Why don’t the standard utilities
have a little more intelligence?” Actually, CP/M
isn’t that bad for a system that wasn’t intended to
be much more than a program load-and-go facili-
ty. A few brave souls have ventured to bring some
of the flavor of their favorite operating system
(UNIX) to the CP/M world.

MicroShell is a product of New Generation
Systems, Inc., 2153 Golf Course Drive, Reston,
VA 22091, (703) 476-9143, and costs $150. A
brief overview of this package should prove useful.
MicroShell is a single program that actually re-
places the CCP (Console Command Processor, or
user interface portion) of CP/M to provide I/O
redirection, pipes, and a variety of automatic file
search conventions that can be used with any pro-
gram that runs under CP/M. It runs on any
CP/M 2.2 system with at least 32K of memory.
MicroShell also implements pipes with temporary
files, allows redirection of console output to either
a disk file or the printer, and provides for “append-
ing” output in chunks.

I received MicroShell a little while after I re-
ceived Unica (see review, page 59), which also
emulates many UNIX utilities and performs redi-
rection and piping as well. After about two weeks
of playing around with Unica, I began slipping
into the habit of trying to redirect output of non-
Unica programs by mistake. Not realizing how
much I missed running UNIX, I began to be un-
happy because all my programs did not work the
same way. Right about then, I received the review
copy of MicroShell, and all my problems were over
(all those problems, anyway). MicroShell makes
all your programs look like they were on UNIX,
and eliminates all that code you would otherwise
have to write to make them device-independent.

Operation

MicroShell loads in like any other program, but
then “takes over” and replaces the CCP. All the
normal CCP functions are present (DIR, ERA,
SAVE, TYPE, REN, and USER), as well as the
redirection and piping mentioned earlier. The re-

David Fiedler, InfoPro Systems, P.O. Box 33,
East Hanover, NJ 07936

direction is clever enough to handle programs that
perform direct BIOS calls, and numerous options
are available to allow operation with almost any
program. Output redirection allows you to take the
output of any program and send it to a file (or the
printer) by an option on the command line. Input
redirection, on the other hand, lets you write a
script of commands into a file and give the file to
another program as input. The program then
thinks the commands were typed at the console.
This is especially handy for working with editing
programs for repeated operations on a series of
files, for example. Redirection is specified by the
<< and > characters, so:

¥ stat >statfile
sends the output of the stat command to a file
(created automatically if necessary) called stat-
file, and: :

% ed <edscript
will make the editor do whatever commands you
left in the edscript file. In addition, files can have
their contents added to by redirecting subsequent-
ly with the double >> character. Another useful
feature is the ability to specify multiple commands
per line, so:

% a: ; dir >dirfile ; dir b: >>dirfile

is a perfectly legal command line under Micro-
Shell, giving the expected result of all filenames on
both a: and b: disks into the file dirfile. The %
character is the default MicroShell prompt (cop-
ied from UNIX version 6). The prompt can be
customized easily; mine prints the current disk and
user number in high intensity. Even the Berkeley
C-shell is emulated a bit; typing “!” will repeat the
previous command.

Pipes were mentioned also. Let’s say you
wanted to remove a series of files, and were using a
file erasing program rm together with another pro-
gram Is that listed file names. One way to do this
would be through redirection:

% 1s >temp ; rm <temp
Piping lets you send the output of one command
directly to the input of the next command, without
having to specify or worry about temporary files.
That would look like this:
$£1ls ro

which is not only easier to understand, but closer
to the way you might think of performing the func-
tion. On UNIX, which is a multitasking operating
system, both the Is and rm programs run simulta-
neously, and UNIX takes care not to lose the out-
put. Execution time is much faster than if tempo-
rary files were used. On CP/M, temporary files
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MicroShell continued . . .

are created and automatically erased by Micro-
Shell while piping.

A “path” facility is also provided, whereby you
may specify disk drives to be automatically
searched for files or commands. The latest version
of MicroShell (rev. 1.2) allows redirection of out-
put to the printer, or alternatively redirection of
printer output to a file (I use this for spooling later
on). In fact, a new mode of input redirection was
added to make MicroShell more compatible with
the Unica programs.

Command performance

Of course, like any program worthy of the name
“shell”, command files can be readily executed.
Like “submit” files under normal CP/M, Micro-
Shell command files (let’s call them shell files) can
consist of any normal command line that could be
typed by the user. Also, argument substitution is
supported, so that parameters named on the com-
mand line may be passed to the shell file.

But shell files have several more features. A to-
tal of 18 arguments (named as $1, $2, etc.) may be
passed to the file, and the argument $0 will be rec-
ognized as the name of the shell file itself. Further,
a null argument may be passed, so that a shell file
that is written to accept arguments will not “blow
up” if none are specified. Comments, control char-
acters, redirection and piping are also acceptable
in shell files. One of the cleanest features is the
way shell files are used: simply type the name of
the file and any arguments, and it executes. The
file is “marked as executable™ by its file type, and
this can also be specified by the user.

Here is a good example of how MicroShell can
be used with the help of some Unica utilities.
While this shell file could have been made shorter
with the help of more pipes and multiple com-
mands/line, this would have obscured the meaning
of the individual commands. This program, which
is named on my system sync.sh (after the UNIX
command used when shutting down a system),
performs an “incremental backup”, or a backup of
just the files that have changed since the last
backup. In use, it looks on my A: and B: drives
(separate logical sections of my hard disk), deter-
mines which files must be copied, and creates the
backup files. The command takes, as a single pa-
rameter, the floppy drive to send the backup to. So
a typical command line looks like:

¥ sync ¢

The entire program, with comments where ap-
propriate, is shown in Listing 1. The Unica com-
mands used are all the ones between the —m and
+m used to change modes in MicroShell, except
for “date™ and “type”.

Listing 1.
Program To Create Incremental Backup Files

echo Beginning backup on drive §1 -- press DELETE if wrong or another key
Lo start
wait 1 <$T # get actual console input
user 0
reset # system-dependent command to

# initialize floppy disk density
a:
-f # turn off automatic file search
-m # change to UNIX-style input mode

rm b:?files.old
mv bi?files.new b:?files.old

&# erase oldest log files

#_:oah recent log files now become
ol

1s -laf "a:¥;%" 5 p:afiles.new # store full info. on all disk
files

ls =laf "pb:%;#" > p:bfiles.new

diff b:afiles.old b:afiles.new >temp # see what files have changed
diff b:bfiles.cld b:bfiles.new >>temp # add to temp file

grep -r "files." temp >templ # take out Unica header lines

cut =15 temp! >temp2 # extract file names from listings
srt -iu temp2 # sort and throw cut repeated
lines

grep -r database temp2 >templ L] Eemcue references to "database"
an

# "hashtab" files as saved
separately

type temp2 cp -n €- $1:;0 # pipe final file to file copier
date >> $1:files.all;0 # keep date record...

cat temp2 »>> $1:files.all;0 # ...of what Files were backed up
rm temp temp?

+m # restore original MicroShell
settings

grep =r hashtab temp! >temp2

+f

Interaction with other programs

MicroShell generally works with all CP/M pro-
grams, including those that “fool around™ with ad-
dress jumps in low memory, except if they expect
the regular CCP to be there. The only two known
incompatible programs are SUBMIT.COM
(which MicroShell replaces anyway) and
MOVCPM.COM, which is used for modifying
your system size and not run very often anyway. I
have a relatively small memory size and run some
big programs, and find that MicroShell (which
takes up 9.25K) sometimes gets in the way. This
can be worked around by a special shell file that
removes MicroShell and automatically reloads it
after running my big program.

A problem found while using Unica is the fact
that the Unica expect to do their own redirection
and piping, while MicroShell handles this for all
programs run while it is in control. This sometimes
causes unexpected (and sometimes no) results
when piping programs into each other. The solu-
tion is generally to surround the Unica commands
by double quotes, again similar to the way UNIX
handles things. Unless you’re trying something
fairly tricky, however, usually everything works as
you would expect it to.

Documentation

The manual gives lots of information, is well-
organized, has a good index and table of contents,
and even tells you how to get started without read-
ing the manual. A textbook case with nothing to
complain about.

Updates

New Generation Systems promises to announce

MicroShell is a single program that actually
replaces the CCP of CP/M to provide 170
redirection, pipes, and a variety of automatic file
search conventions that can be used with any
program that runs under CP/M.
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the bus-

INDUSTRIAL QUALITY BOARDS FOR THE
IEEE-696/S-100 BUS

DUAL

SYSTEM 83/20
Multi-User/16,
20/40 MB

Hard Disk.

UNIX, INGRES
Relational DBMS...

CPU 68000 CPU 68000M
* MC6H8000 processor ® MC68451 MMU
® 10 MHz operation * Segmented memory
® 16-Mbyte addressing management
® Single-user ® Multi-user
$895 $995

DMEM

® 256K dynamic RAM
® 24-bit addressing

® 230nsaccess

$1295

WDC-SMD

® DMA Winchester
controller

® 25 ms access time

® No interleaving

AIM-12 (A-to-D)
® 32 S.E. channels
® 25 p-sec conversion
® 12-bit resolution

$695

Sales representatives in
most metropolitan areas.

CMEM
* BK/16K/32K CMOS
® 6 MHz for 8/16-bit

| ® Non-volatile with
4 Li battery

$695/$595/$495

5104

® 4-port serial I/O
® 256 bytes of FIFO
* DMA transfers

# 24-bit memory addr.

$695

VIC 4-20

® 4 channels

* 20 mA outputs

® 12-bit performance

syst bilylsye iity
2530 San Pablo Avenue « Berkeley » CA 94702 o (415) 549-3854 172029 SPX

EPROM

® 32/64K ROM

* 16-bitdata paths
e 24-bit addressing

$295

1 cLk-24C

® Real time clock
® [ S CMOS chip
® Li battery backup

AOM-12 (D-to-A)

® 12-bit +%2 L.S.B.

® 0-10V, =5V, =10V
jumper select outputs

OEM and Dealer pricing
is available.

AVAILABLE NOW FROM DUAL
SYSTEMS, the CMEM memory
boards combine high-speed
CMOS memories with a new
5-8 year lithium battery. The
CMEM offers the nonvolatility
of an EPROM board while retain-
ing the instant writability of a
high-speed read/write RAM.
These industrial grade boards
are subjected to a 168-hour
burn-in and a 1000-cycle power
interruption test to insure data
retention and the highest degree
of reliability possible.

CMEM-32K, 32K Bytes 5695

CMEM-16K, 16K Bytes 5595
CMEM- 8K, 8K Bytes 5495

ililylsystem‘ : ity
DUAL SYSTEMS CORPORATION

2530 San Pablo Avenue + Berkeley
CA 94702 - (415)549-3854 « 172029 SPX

CIRCLE 83 ON READER SERVICE CARD



* 6809 BASED
* RUNS TSC FLEX DOS

* QCB-9/1 $-100 BUS
* QCB-9/2 8§-50 BUS

r()(:B-Q SINGLE BOARD COMPUTER\

MicroShell continued . . .

$149.00°

*PARTIAL KIT
FEATURES

L]
L ]
L
e Keyboard/Parallel Port
L]
L]
L]

5%"" Floppy Controller
Serial RS-232 Port
Centronics Type Printer Port

24K Bytes of Memory
QBUG Resident Monitor
6802 Adaptor

FULLY ASSEMBLED
& TESTED $389.00

e 48-hour Burn-in
¢ 90 Day Warranty

* Disc Boot * Memory Test
* Memory Exam & Exchange « Zero Memory
4 Memory Dump * Fill Memory

NAKED-09 SS-50 6809 CPU CARD $49.95*
* 1K OF RAM AT E400 Assembled & Tested  §149.00 B
* 6K OF EPROM AT E800-FFFF 2 MHZ Version §189.00 Only

* HIGH QUALITY DOUBLE SIDED PGB # SOLDER MASKED SILK SCREENED
TSC, FLEX DOS, ASSEMBLER, EDITOR $150.00
QBUG RESIDENT MONITOR $50.00

QBUG IS A TRADEMARK OF LOGICAL DEVICES INC., * Copyright 1981

* Break Points
* Jump to User Program
* Register Display & Change

PHONE ORDERS: (305) 776-5870

LOGICAL DEVICES INC.
COMPUTER PRODUCTS DIVISION

781 W. OAKLAND PARK BLVD. » FT. LAUDERDALE, FL 33311
TWX: 510-955-9496 « WE ACCEPT VISA, MC, CHECKS, C.0.D., MONEY ORDEU
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new versions and bug fixes to registered custom-
ers. I have received one new version of MicroShell
after having it for six months (how many other
software houses really do this?), which fixed a few
bugs, added a great many features, and actually
reduced the program’s size.

The charge is $25 for an update fee, including
postage, handling, a new disk, and addenda to pre-
vious documentation.

Conclusions

The MicroShell package delivers, as advertised,
some UNIX-like features to CP/M 2.2 systems. It
is invaluable for and recommended to serious soft-
ware developers. If I had to make a choice between
MicroShell and Unica, I would get Unica only if I
had a hard disk (due to its user area support and
the large size of the individual programs) and Mi-
croShell only if I had floppies (due to the ease and
speed of performing its functions).

Of course, MicroShell is extremely useful with
a hard disk also, especially due to its file/com-
mand search capabilities. MicroShell in particular
might be good for use in turnkey operations, where
it is not necessary that a customer know the differ-
ence between a shell and an executable program.

Other programs and patches are available
which accomplish some of the functions of this
package, but this is the cleanest, best integrated,
and most usable implementation I have seen yet.

WHAT HAPPENED
TO IT?2111

NO PROBLEM. WE'VE BEEN
USING BACKREST. WE'LL
JUST RESTORE IT.
BACKREST INTELLIGENTLY
BACKS UP ANY HARD DISK TO
FLOPPY DISKS AND ALLOWS
SIMPLE RESTORATION LATER/

PROF. EASY —
WE LOST THE
MASTER FILE!

DOESN'T IT USE
A LOT OF
FLOPPY DISKS?

THAT WERE CHANGED.

SHOWING WHAT IT HAS

ON HARD DISK USAGE
AND BAD FILES!

IT ONLY BACKS UP FILES

IT PRODUCES A REPORT

DONE, EVEN STATISTICS

BUT WHAT IF A
FILE IS TOO BIG
FOR A FLOPPY

BACKREST WILL
SPLIT IT BETWEEN
CODED FLOPPY DISKS.

THIS IS GREAT!
MY DATA IS SAFE, AND
| DIDN'T HAVE TO SPEND
THOUSANDS BUYING A
TAPE BACKUP DEVICE.

@ Stok Software Inc.
17 West 17th Street
New York, N.Y. 10011
(212) 243-1444

Complete 8 inch CP/M format disk
and manual retails for $99.95. N.Y.
residents please add sales tax.

Toll free order line:

In NY (800) 942-1935 ext 185

=

CP/M- is TM of Digital Research

(800) 431-1953 ext 185

Dealer inquiries invited.
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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 GRAFTR_AX-pIus

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 I!!

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/iogic seeking, both serlal & parallel
interfaces included, front panel switch & program controi of
10 different form lengths, uses inexpensive spool type
ribbons, double width & condensed characters, true lower
case descenders & graphics

PRM-43082 Friction & pin feed

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

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 ................ Call

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

PRA-27081 Apple card .. . $39.95
PRA-27082 Apple cable ... . §19.95
PRA-27087 TRS-80 cable .......... . §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 paralle!
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

$648.95
§648.95

LETTER QUALITY PRINTER - Jade
Uses standard daisy wheels and ribbon cartridges, 16 CPS
bi-directional printing, semi-automatic 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 mode! .. $969.95
PRA-11000 Tractor Option ...........cooevienss $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

cooeens $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-80FT, Oki 82A, NEC .. $29.95
PRA-99100 for MX-100, Oki 83A & 84 ............ $34.95
PRA-99700 for fetter quality printers ............. $49.95

51/," 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 haif-size double-sided 48 TPI
MSM-104550 $340.95 ea 2 for $329.95 ea

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

Tandon TM100-2 double-sided double-density 48 TP/
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

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

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 .............. $369.95ea 2 for $359.95 ea

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

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

8" Disk Drives

Shugart SA810

half-size single-sided double-density

MSF-108100 .............. $424.95 ea 2 for $394.95 ea
Shugart SAB60  half-size double-sided double-density
MSF-108600 .............. $57495 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

Qume DT-8 double-sided double-density
MSF-750080 $524.95 ea 2 for $498,95 ea

Mitsublshi M2894-63

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

double-sided doubie-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 include signal cable.
Dual 8" Sub-Assembly Cabinet
END-000420 Bare cabinet
END-000421 Cabinet kit ...
END-000431 A& T

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/2 DT-8s ... '$1224.95
END-000427 A & Tw/2DT-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 slightly higher at our retall locations. Please
contact the store in your area for exact pricing.
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IBM PC Accessories

512K PC/RAM STACK - Hammond

A high quality, high density 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
MEX-51200A 512K assembled & tested
MEX-256008 MDRIVE disk emulator

$795.00
. $999.95
.. $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 128K assembled & tested .. ... $399.95
MEX-192000A 792K 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.
1I0X-6000A PC/SASIRAM ........ccoviiiiinnn $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 §-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
(expensivel) or a front panel (expensive!), it can be very
difficult to pinpoint the problem. Even if you have an
extender board with a superfast logic probe, you can't see
more than one signal at a time. You're stuck, right?

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

Whether you're a hobbyist with a cantankerous kluge or a
field technician with an anxious computer owner breathing
down your neck, you'll find THE BUS PROBE speeds your
repair time remarkably. Just plug in THE BUS PROBE and
you'll be able to see all the IEEE S-100 signalsin 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 ............covvvvvvnnnnnn $59.95
TSX-200K Kit .. $119,95
TSX-200A A&T $149.95

B ! R R N R S B
Flace Orders Toll Freeql

Continental U.S. Inside California

. 800-421-5500 800-262-1710 l
. For Technical Inquires or Customer Service call: .
213-973-7707

. A ITOHE: |

Computer Products
4901 W. Rosecrans, Hawthorne, CA 90250

We accept cash, checks, credit cards, or Purchase Orders .
l from qualified firms & institutions. Minimum prepald order $15 .
California residents add 614,% tax. Export customers outside the
l US or Canada please add 10% to all prices. Prices and availibility

subject to change without notice. Shipping & handling charges
via UPS Ground 50¢/1b, UPS Air $1.00/Ib minimum charge $3.00



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 .......................... $89.95

SMARTMODEM - Hayes
Sophisticated direct-connect auto-answer/auto-dial
modem, touch-tone or pulse dialing, RS-232C interface,
programmable
IOM-5400A Smartmodem ...................... $224.95

I0K-1500A Hayes Chronograph . .. $218.95
IOM-2010A Micromodem Il ............. .. $328.95
IOM-2012A Terminal program for MMII .......... $89.95
IOM-1100A Micromodem 100 .................. $368.95

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

1200 BAUD SMARTMODEM - Hayes
1200 and 300 baud, all the features of the standard
Smartmodem plus 1200 baud, 212 compatible, full or half
dupiex.

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  ..........ccvvevvnnnns $649.95

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 uitra-high resolution
video monitor with audio.

VDM-651200 Deluxe mode! BEDePT ey . $199.95
VDM-651260 Economy model .................. $149.95
12" COLOR MONITOR - NEC
High resolution color monitor with audio.
VDC-651212 Colormonitor ..........ccceeuen... $389.95
NEC-1202D RGB color monitor ................ $999.95

13" COLOR MONITORS - BMC
18 MHz RGB & composite video color monitors.
VDC-421320 13" AGB COlOr ........ccovvvunnnn $369.95

VDC-421310 13" Composite video . .. $329.95
VDX-420090 RGB card for Apple .. . $149.95
COLOR MONITORS - Amdek
Reasonably priced color video monitors.
VDC-80130 13" Color! ......ccoovvvviiennnnnnns $379.95
VDC-801320 13" Color Il .............. BT $894.95
I0V-2300A DVM board for Apple ............... $199.95

AMBER or GREEN MONITORS - Jade
High resolution 18 MHz compact video monitors.
VDM-751210 12" Amber phosphor .............. $149.95
VDM-751220 12" Green phosphor ... . $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 . $69.50
XME-3101A Spectronics with timer .. . $94.50
XME-3200A Economy model ........ . $39.95

NEW CP/M 3.0 - Digital Research

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

SFC-55009057F CP/M 3.0 8" with manuals ...... $200.00
SFC-55009057D CP/M 3.0 manual set ........... $30.00

Apple Il Accessories

APPLE DISK DRIVE - Fourth Dimension
Totally Apple compatibie, 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 manugl 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.

10M-5232A Save $50.00/1 ...................... $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, Shugarr & Qume compatible

I0OD-2700A A& T . . $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 Kit
1 MegaByte Package
2 MegaByte Package
2 MegaByte Package

. $1495.00
$1695.00
. $1795.00
$1995.95

VISION 80 - Vista Computer
80 column x 24 line video card for Apple Il, 128 ASCIl
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
|OV-2400A Vista Vision 80 ........ s $299.95

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

I0X-2300A A& T ... ... iiiiiiiiiiiiiiiaannnn. $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 3socket ................ . $39.50
EME-115105 4 socket .. . $49.50
EME-115100 8 socket ........... . $54.50
EME-115110 9 socket rackmount ................ $74.50

SUPERQUAD - Adv. Micro Digital
Single board, standard size S-100 computer system, 4 MHz
Z-80A, single or double density disk controller for 5Y," or 8"
drives, 64K RAM, extended addressing, up to 4K of EPROM,
2 serial & 2 parallel I/0 ports, real time interrupt clock, CP/M

compatible.
CPC-30BO0A A &' T ...c.crcenssimemasrsssnsssns $724.95
10X-4232A Serial I/O adapter ..........cceeuunn. $29.95

Z-80 STARTER KIT - SD Systems
Complete Z-80 microcomputer with RAM, ROM, [/O,
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 . Vil . $424.95
CPK-50465A 4K AIM-65 ............ccooviunnns $474.95
SFK-74600008E 8K Basic ROM ..................

SFK-64600004E 4K assembler ROM . G
SFK-74600020E PL/65 ROM ...........ccvvivnnn.
SFK-T4600010E Forth ROM ...............cco...
SFK-74600030E [nstant Pascal .. =
PSX-030A PoWer SUPPIY ......ovvvevvsnrnineenns
ENX-000002 Enclosure

SPECIAL PACKAGE
4K AIM-65, BK Basic, power suppty & enclosure
Special Package Price . . . $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 & T with manual ............... $219.95

EPROM BOARD - Jade
16K or 32K uses 2708 or 2716 EPROMSs, 1K boundary.
MEM-16230K Kit w/o EPROMS .................. $79.95
MEM-16230A A& Tw/0OEPROMs .............. $119.95

S-100 Video Boards

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

JQV=18T0R A8 T v s i s $348.95
JONRABTOC O8I0 coivnivamusisi s $398.95

MICROANGELO - Scion
Ultra-high-resolution 512 x 480, 256 color or black & white S-
100 video board
IOV-1500A A& T ...ooiiiiiiiiiiiiiiiieennnnns $799.95

S-100 MotherBoards

1SO-BUS - Jade
Silent, simple, and on sale - a better motherboard
6 Slot (5" x 8%")
MBS-061B Bare board .............covvvvvvnnnas $22.95
MBS-061K Kit .........

MBS-061A A& T

12 Slot (9%," x 8%")
MBS-121B Bare board ..........ccovvvvivnnnnn. $34.95
MBS-121K Kit .........
MBS-121A A& T

18 Siot (141" x 8%,")
MBS-181B Bare board
MBS-181K Kit .................

ACTIVE TERMINATOR - CompuPro
A true mother's helper.
TEILN00A A &: T v snmsilsansn bussonma i $59.45

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



Free CP/M 3.0*

S-100 CPU Boards

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

CPU-T0520A 8 MHz 8086 A& T ................ $624.95
CPU-70520C 8 MHz 8086 CSC ................. $764.95
CPU-70530A with 8087 A& T ... ... $1224.95
CPU-70530C with 8087 CSC .................. $1455.95

8085/8088 - CompuPro
Both 8 & 16 bit CPUs, standard 8 bit $-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 Z80A CPU, 24 bit addressing.
CPU-30500A 2/4 MHZ A& T ................... $279.95
CPU-30500C 3/6 MHz CSC .................... $374.95

SBC-200 - SD Systems
4 MHz Z-B0A CPU with serial & parallel 1/0, 1K RAM, 8K
ROM space, monitor PROM included.

CPC-30200A A& T $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 $35.00
CPU-30201K Kit with manual ..... .. $149,95
CPU-30210A A & T withmanual ................ $199.95

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, ([EEE S-
100, front panel compatible.
CPU-30300K Kit with manual .................. $229.95
CPU-30300A A & T with manual ................ $274.95

2810 Z-80 CPU - C.C.S.
2or4 MHZ Z-80 CPU with serial /O port & on-board monitor
PROM, front panel compatible.

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

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

CPU-30420A A & Twithmanual ................ $569.95

S-100 Disk Controllers

DISK 1 - CompuPro
8" or 5Y;" DMA disk controller, single or double density,
single or double sided, 10 MHz.
IOD-1810A A& T ............oovune. teviaeeenas
10D-1810C CSC ......ovvvienniinnnnn
SFC-52506580F 8" CP/M 2.2 for Z-80

SFC-52506586F 8" CP/M 2.2 for 8086 ....... ...
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.
10D-1160A A & T with PROM $359.95
SFC-55009047F CP/M 2.2 with VF Il

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

IOD-1300A A & Twith CP/M 2.2 ............... $399.95

DOUBLE D - Jade
High reliablity double density disk controller with on-board
Z-80A, auxiliary printer port, (EEE 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
|10D-1200A A & T w/hdwr & sftwrman .......... $325.95
SFC-59002001F CP/M 2.2 with Double D ........ $99.95

$-100 Memory Boards

256K RAMDISK - SD Systems

ExpandoRAM Il 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-65128A 128K A & T
MEM-65192A 192K A& T
MEM-65256A 256K A& T :
SFC-55009000F RAMDISK sftwr CP/M 2.2 ...
SFC-55008000F RAMDISK with EXRAM 111

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 ... ...t $1609.95
MEM-12810C CSC .........ccovvviinnnn. co... $1794.95

64K RAM 17 - CompuPro
64K CMOS static RAM board, 10 MHz, low power less than 4
watts, DMA compatibie, 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
|EEE 696/S-100standard, 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 §-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 |EEE 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 ...................... $49.95
MEM-99152K Kit less RAM ..... $99.95
MEM-32152K 32K kit .......... $199.95
MEM-56152K 56K kit $289.95
MEM-64152K 64K Kit ... .oiiiiiiiininnns . $299.95
Assembled & Tested ........................ add $50.00

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

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

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

MEM-99730B Bare board w/manual ............. $49.95
MEM-99730K Kit with no RAM . $179.95
MEM-32731K 32K kit .......... . $199.95
MEM-B4733K 64K kit ..., $249.95
Assembled & Tested ........................ add $50.00

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

MEM-16171A 16K A& T $149.95

Free CP/M 3.0 Offer

THREE BOARD SET - SD Systems

$-100 board set with 4 MHz Z-80A, 64K of RAM
expandable to 256K, serial and parailel I/O ports,
double-density disk controller for 5" and 8" disk
drives, new and improved CP/M 3.0 manual set, system
monitor, control and diagnostic software. Includes SD
Systems SBC-200, 64K ExpandoRAM i1, Versafloppy !l
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 1/0 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 9511A/9512 math chip.

IOX-1850A SSTA&T ..o iiiiiiiiiiinennn $359.95
10X-1850C 581 CSC svvmrmimcdimims s isrs $459.95
I0X-1855A with 9511 A& T . .. $554.95
10X-1855C with 9511 CSC .. .. $654.95
IOX-1860A with 9512 A & T . . $554.95
10X-1860C with 9512 CSC .........covvviinnnnn $654.95
INTERFACER 1 - CompuPro
2 serial /O ports 50-19.2K baud.
IOE1810A A& T comssssmmdiovmvemissam $218.95
IOIBIOC CSC. ..cnwmisvmsvvws vovmmeampinssa $288.95

INTERFACER 3 - CompuPro

5or 8 channel serial 11O board for interrupt driven multi-user

systems up to 250K baud.

IOI1835A S5port A& T ..oovviviiiiiiinniiniienn $558.95
101-1835C 5 port CSC ... .. $628.95
I01-1838A 8port A& T .. .. $628,95
101-1838C 8 port CSC ................. Sy P $749.95

INTERFACER 4 - CompuPro
3 serial, 1 parallel, 1 Centronics parailel.
101-1840A A& T
101-1840C CSC

MPX - CompuPro

$314.95
$414.95

Muiti-user 1/O multiplexer & interrupt controller with on-

board 8085A-2 CPU & 4K or 16K of RAM.

IOI-1875A 4K MPX A& T .........oiiiiiinn... $444.95
101-1875C 4K MPX CSC .. .ivvviviiiiiiiinnnns $534.95
I01-1880A T6K MPX A& T ...oiiiiiiiniinnnnn. $584.95
101-1880C 16K MPX CSC .........cooivinna.. $674.95

1/0-8 - SSM Microcomputer

Eight software programmable serial I/O ports, 110 -19.2K

Baud, ideal for multi-user systems
101-1018A A& T

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

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
interrupts, four CTC channels, add to SD Board set for

powerful multi-user system
101-1504A A & T w/software

1/0-4 - SSM Microcomputer
2 serial 1/0 ports plus 2 paraliel I/O ports.
101-1010B Bare board w/manual
101-1010K Kit with manual
101-1010A A & T with manual

2710 4 PORT SERIAL - C.C.S.
Four RS-232C serial I/O ports with full handshaking.
I0I-1060A A & T with manual

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

$289.95

.................. $319.95

$469.95

CIRCLE 16 ON READER SERVICE CARD
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MITE s Crosstalk

MITE - An intelligent terminal and file transfer utility, Crosstalk - An intelligent terminal and file transfer utility
includes all capabilities of CROSSTALK, plus:

Binary Protocols: CLINK, XMODEM (with opt. CRC Binary Protocols: CLINK

and BATCH), HAYES terminal program, IBMPC (text

files only)

Macro Strings: 10 of up to 64 characters, fully interac- Macro Strings: 4 of up to 40 characters

tive, able to tie into function keys, supports fully auto

logon

Command Style: Menu OR Command Command Style: Command only

Parameter Control: Full control on ALL hardware im- Parameter Control: (baud rate, parity, data bits, etc.) Only
plementations (over 20 systems) on 3 implementations (Hayes S100/PMMI S100/ IBMPC)
Text File Upload Features: XON/XOFF support, Text File Upload Features: None

programmable turnaround character, programmable
intercharacter delay

Text File Download Features: Programmable flow Text File Download Features: None
control characters
System Commands: Disk directory, display remaining System Commands: Disk directory

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 Utilities: None
CP/M text file conversion, Line Numbered Text Editor,
MFT for single drive systems

Installation: Simple to use INSTALL program Installation: Requires DDT

Price: $150.00 Price: $190.00

A product of
mHCROF Post Office Box 6045
Tallahassee, FL 32301
BSiNE Telephone (904) 385-2708
Dealer and dIStribUtOf inquiries Welcome. Crosstalk is a trademark of Microstuf

CIRCLE 35 ON READER SERVICE CARD



SOFTWARE REVIEW

UNICA: A UNIX-like
Utility System for CP/M

by Anthony Skjellum

he Unica/XM-80 package provides a

new dimension in programming for the

CP/M environment. I will discuss the

Unica utilities and XM-80, a Z80 as-

sembly preprocessor, separately. Those
who have followed my “CP/M Bus” column dur-
ing the last year will remember that I talked about
enhancing CP/M 2.x to include new features for
greater programming power. The Unica/XM-80
package meets or exceeds most of my proposed en-
hancements. Many other features not proposed
were also included in the Unica.

The Unica system

The Unica utilities require a Z80 system running
CP/M 2.x with at least 32K of RAM (more is
strongly recommended). The cost is $95 or $15 for
the documentation alone.

The Unica system consists of a set of 12 utility
programs, each of which is called a “Unicum,”
that fall into two categories: file maintenance and
file manipulation. The Unica system supports all
forms of CP/M 2.x file references including wild-
cards (where appropriate) and, importantly, user
number specifications. User specifications are ap-
pended to standard file names by a semicolon fol-
lowed by the user number. The ability to make full
use of the 32 user areas provided by CP/M 2.x is
not trivial, as this permits far better organization
of files on the disk than the single directory. Since
files may be moved or copied between users (by
the mv and cp Unica respectively), the cumber-
some PIP limitation is circumvented. Link files
may be created by the In Unicum; these allow a
single copy of a file to be accessible from two or
more user areas. Without these links, multiple
copies of the same program on a disk would be
required (one for each user needing that file). Fur-
thermore, the Unica supports redirection of input/
output (I/O) as well as pipes. These features, first
used in the UNIX operating system, make the job
of programming much more pleasant.

1/0 redirection and pipes

The piping concept allows a string of programs to
act upon a single input source and produce a single
output. The idea behind using pipes is that it pro-
motes modular software tools that may be strung
together in various ways via a pipe to effect differ-
ent types of operations on data. Under UNIX (and

Anthony Skjellum, 1695 Shenandoah Rd., San
Marino, CA 91108

the Unica), all programs normally read from a
“standard input” and write to a ‘“‘standard out-
put,” which default to the console input and out-
put respectively. However, the pipe structure can
connect the standard output of one program to the
standard input of another, thus allowing data
transmission between the two. In the following ex-
ample, the cat Unicum (a file catenator) provides
data to an imaginary file formatter called pr (as in
Unix):
cat ¥.txt ¥.ws | pr

This example causes all data contained in *.txt
and *.ws to be sent to pr as standard input for fur-
ther processing. Under UNIX these programs
would run simultaneously, but under CP/M pip-
ing is accomplished via a temporary file and the
programs run sequentially.

The Unica also support redirection of input/
output to and from files and CP/M peripheral de-
vices. Thus, a program pgm could be made to read
the file test.fil via the '<<' input redirector by giv-
ing the command pgm < test.fil, or to read from
the CP/M reader device by the command pgm
<<rdr:. Likewise, the standard output of a Unicum
can be redirected via the '>' output redirector to
write to a disk file (unicum >>output.fil) or to the
CP/M LST: device (unicum >1st:).

Anyone who has written programs under UNIX
will appreciate the usefulness of pipes and I/O re-
direction, which are extremely convénient features
not to be taken lightly.

Unica filename notation

The standard Unica file name has the form
d:xxxxxxxx.yyy;zzz where d: is the optional drive
name, XXXXxXxxXx is the main part of the file name,
yyy is the file type and zzz is the optional user area
specification. Note that standard CP/M notation
does not permit user area specification.

Enhanced wildcard capability

In addition to supporting wildcards, the Unica
supports a new type of wildcard known as the in-
direct wildcard. An indirect wildcard consists of
an at-sign @ followed by a filename: e.g., @file-
name. When this is encountered, the file is used as
a source of further file specifications. This is useful
for repeated operations that include complicated
file specifications. Finally, there is a special indi-
rect wildcard, @-, which specifies the standard in-
put as the source of file specifications. This allows
one member of a pipe to send file specifications to
the next program in line. This can be useful when
one program selectively determines files to use and
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Unica continued .

then another program acts upon those files.

Utility descriptions

The following paragraphs outline the Unica fea-
tures, and include a limited amount of my reac-
tions as a user. My overall rating of the Unica
package follows the descriptive paragraphs.

The Unica comes with full source code for the
utilities discussed below, which are written in the
XM-80 language. Those purchasing XM-80 will
be able to recompile and modify the Unica system
to their liking.

File maintenance Unica

cp (file copy utility) provides a much more general
file copy utility than the standard PIP program
provided with CP/M. Since user area specifica-
tions are permitted, files may be copied between
user areas at will, whereas PIP only allows copying
into the current user area, which is inconvenient.
Options allow or prevent the overwriting of desti-
nation files that already exist, retention of file at-
tributes, reconfirmation requests before perform-
ing an operation, and announcements of opera-
tions as they are performed. cp is also designed to
minimize the number of disk accesses.

dm (disk map utility) is an enhanced disk map
utility that can present information about disk al-
location in three ways. First, a quick summary of
disk space may be printed (default); second, disk
block (““cluster™) allocation may be displayed; or,
third, a detailed summary of allocation including
breakdown by user may be printed. dm is also ca-
pable of creating disk maps that show each block,
indicating whether it is part of the directory, free,
user R/W or R/O, or system R/W or R/O.

I found the default mode especially helpful.
Once the Unica are used extensively and user ar-
eas are fully exploited, information concerning
free directory slots is essential to normal opera-
tion.

fid (CRC [cyclic redundancy code] generation)
is a straightforward CRC code generator useful
for verifying that two files are identical. As stated
in the manual, if two files have the same CRC, the
probability is 99.9984 percent that the files are
identical. Thus, when you’re transferring files by
telephone, this program could be used on both the
sender’s copy and the received version to ensure
data integrity.

In (a link forger which makes file aliases) is
exceptionally useful because it enables one file to
have several names, even in different user areas.
Using only the CP/M facilities, each user who
wanted to run WordStar would have to have a sep-
arate copy of WS.COM and the overlays in his
own user areca—and that would eat up large
amounts of disk space. But with the aid of 1n, each
user could be given access to a single copy of
WordStar in, say, user area zero.

The 1s (directory lister) Unicum handles the
management of directory listings. Not only can it
handle variable column;output, but it can also dis-
play file attributes, and;festrict file listing by attri-
butes. 1s is often used to create a list of files for
piping to another program, which in turn may per-
form some operation on, those files. For example,

1s -w a:#.%7% 'L s *SYM" jword.lst

lists the names of all writable (i.e., R/W) files on
the A drive. This list is then piped to the sr Uni-
cum. sr, described below under file manipulation,
searches for the pattern “SYM?” in these file
names and places the matching names on the stan-
dard output, which s redirected to the file
word.Ist. Upon complétion, word.Ist will contain
those file names which were writable and con-
tained the pattern “SYM.” For simple operations
I prefer DIR to 1s, since DIR requires no program
load time and is therefore faster. The delay may be
less noticeable on a hard disk.

mv (file rename (move) utility) is the extended
file rename function of the Unica system. mv pro-
vides the capability to rename across user bounda-
ries and with wildcard notation not possible with
the CCP command REN. For example, it is possi-
ble to rename all files of type .ASM to type .MAC
as follows:

Furthermore, one or more files may be moved
across user boundaries as follows:

mv ®.com;0 ;1 4 move a1l .COM files in 0 to 1

Along with 1n, mv is 2 Unicum which will be im-
mediately incorporated by the Unica user. This
Unicum permits reorganization of disks to place
common files in the same user areas. With the help
of 1n, any new areas created may be equipped with
links to the .COM files needed in that area.

As with the CCP ERA command, rm (file re-
move utility) accepts wildcard notation. However,
rm accepts the Unica extended notation, which in-
cludes user areas. Of course, rm accepts multiple
arguments. It can also'be made to verify each op-
eration to prevent accidental erasure. rm can also
erase R /O files in a single operation, where CP/M
would require two steps to be repeated for each
file—STAT to change the file attribute, and ERA
to erase the file. rm makes such operations far less
tedious. 'f.:?“

sfa (“set file attributes” utility) replaces the
STAT function of setting and resetting file status
bits. Operation is straightforward—for example:

sfa s ¥.COM;4 ¥ make q'il user 4 .COM files SYS files.

sfa rs #.5Y5;* # make all .SYS files R/0 and SYS.

File manipulation Unica

be (binary file comparator) compares two files in
binary mode. Binary mode means that all charac-
ters in the file are significant and the soft end-
of-file ("Z) is ignored. be displays differences in
the files and also handlgs files of unequal length.

The Unica/SM-80 package provides a new dimension
in programming for the CP/M environment.
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NEW! TPM* for TRS-80 Model Il
NEW! System/6 Package

Computer Design Labs

280 Disk Software

We have acquired the rights to all TDL software (& hardware). TDL software has long had the reputation of being the best in the

industry. Computer Design Labs will continue to maintain, evolve and add to this superi

or line of quality software.
— Carl Galletti and Roger Amidon, owners.

Software with Manual/Manual Alone

All of the software below is available on any of the
following media for operation with a Z80 CPU using
the CP/M* or similar type disk operating system
({such as our own TPM*).

for TRS-80* CP/M (Model | or i)

for 8" CP/M (soft sectored single density)

for 5%+ CP/M (soft sectored single density)

for 5%’ North Star CP/M (single density)

for 5%’ North Star CP/M (double density)
BASIC I "

A powerful and fast Z80 Basic interpreter with'EDIT,
RENUMBER, TRACE, PRINT USING, assembly language
subroutine CALL, LOADGO for “chaining”, GOPY to
move text, EXCHANGE, KILL, LINE INPUT, erraginter-
cept, sequential file handling in both ASCII anczlfrl'-ary
formats, and much, much more. Itrunsina little @ver 12
K. An excellent choice for games since the precision
was limited to 7 digits in order to make it one of the
fastest around. $49.95/$15.

BASIC Il
Basic | but with 12 digit precision ta make its power
available to the business world with only a slight sacrifice
in speed, Still runs faster than most other Basics (even
those with much less precision). $99.95/$15.

BUSINESS BASIC by

The most powerful Basic for business applications. It
adds to Basic Il with random or sequential disk files in
either fixed or variable record lengths, simultaneous
access to multiple disk files, PRIVACY command to
prohibit user access to source code, globak'editing,
added mathfunctions, and disk file maintenance capa-
bility without leaving Basic (list, rename, or delete).
$179.95/825.

ZEDIT
A character oriented text editor with 26 commands
and “macro” capability for stringing multiple commands
together. Included are a complete array of character
move, add, delete, and display function. $49.95./$15.

ZTEL

Z80 Text Editing Language - Not just a text editor.
Actually a language which allows you to edit text and
also write, save, and recall programs which manipulate
text. Commands include conditional branching, subrou-
tine calls, iteration, block move, expression evaluation,
and much more. Contains 36 value registersand 10 text
registers. Be creative! Manipulate text with commands
you write using Ztel. $79.95/$25.

TOP
A Z80 Text Output Processor which will do text
formatting for manuals, documents, and other word
processing jobs. Works with any text editor. ‘Does
justification, page numbering and headings; spacing,
centering, and much more! $79.95/$25. 7.

MACRO | 4
A macro assembler which will generate relocateable
or absolute code for the 8080 or Z80 using standard
Intel mnemonics plus TDL/ZB0 extensions. Functions
include 14 conditionals, 16 listing controls, 54.pseudo-
ops, 11 arithmetic/logical operations, local and global
symbols, chaining files, linking capability with optional
linker, and recursive/reiterative macros. Thisassembler
is so powerful you'll thinkit isdoing alithe work foryou. It
actually makes assembly language programming much

less of an effort and more creative. $79.95/$20.

MACRO Il
Expands upon Macro I's linking capability (which is
useful but somewhat limited) thereby being able to take
full advantage of the optional Linker. Also a time.and
date function has been added and the listing capability
improved. $99.95/$25.

LINKER

How many times have you written the same subroutine
in each new program? Top notch professional pro-
grammers compile a library of these subroutines and
use a Linker to tie them together at assembly time.
Development time is thus drastically reduced and
becomes comparable to writing inahigh level language
but with all the speed of assembly language. So, get the
new CDL Linker and start writing programs in a fraction
of the time it took before. Linker is compatible with
Macro | &Il as well as TDL/Xitan assemblers version 2.0
or later. $79.95/$20.

DEBUG |

Many programmers give up on writing in assembly
language even though they know their programs would
be faster and more powerful. To them assembly language
seems difficult to understand and follow, as well as
being a nightmare to debug. Well, not with proper tools
like Debug I. With Debug | you can easily follow the flow
of any Z80 or 8080 program. Trace the program one
step at a time or 10 steps or whatever you like. At each
step you will be able to see the instruction executedand
what it did. If desired, modifications can then be made
before continuing. It's all under your control. You can
even skip displaying a subroutine call and up to seven
breakpointscanbe setduring execution. Use of Debug|
can payforitself manytimes overbysaving you valuable
debugging time. $79.95/$20.

DEBUG Il

This is an expanded debugger which has all of the
features of Debug | plus many more. You can “trap” (i.e.
trace a program until a set of register, flag, and/or
memory conditions occur). Also, instructions may be
entered and executed immediately. This makes it easy
to learn new instructions by examining registers/memory
before and after. And a RADIX function allows changing
between ASCII, binary, decimal, hex, octal, signed
decimal, or split octal. All these features and more add
up to give you a very powerful development tool. Both
Debugl and |l must run on a Z80 but willdebug both Z80
and 8080 code. $99.95/$20.

ZAPPLE
A Z80 executive and debug monitor. Capable of
search, ASCI| put and display, read and write to i/0
ports, hex math, breakpoint, execute, move, fill, display,
read and write in Intel or binary format tape, and more!
on disk $34.95/$15.

APPLE
8080 version of Zapple $34.95/815.

NEW! TPM nowavailable for TRS-80 Model

m
TPM*

A NEW Z80 disk operation system! This is not CP/M*.
It's better! You can still run any program which runs with
CP/M* but unlike CP/M* this operating system was
written specifically for the Z80* and takesfull advantage
of its extra powerful instruction set. In other words its
not warmed over 8080 code! Available for TRS-80*
(Model | or 11). Tarbell, Xitan DDDC, SD Sales “VERSA-
FLOPPY", North Star (SD&DD), and Digital (Micro)
Systems. $79.95/$25.

SYSTEM MONITOR BOARD (SMBII)
Acomplete /0 board forS-100systems. 2 serial ports,
2 parallel ports, 1200/2400 baud cassette tape inter-
face, sockets for 2K of RAM, 3-2708/2716 EPROM's or
ROM, jump on reset circuitry. Bare board $49.95/$20.

ROM FOR SMB II
2KX8 masked ROM of Zapple monitor. Includes source
listing $34.95/$15.

PAYROLL (source code only)
The Osborne package. Requires C Basic 2.
5" disks $124.95 (manual not included)
8" disks $ 99.95 (manual not included)
Manual $20.00

ACCOUNTS PAYABLE/RECEIVABLE

(source code only)

By Osborne, Requires C Basic 2

5" disks $124.95 (manual not included)

8" $99.95 (manual not included)

Manual $20.00

GENERAL LEDGER (source code only)

By Osborne. Requires C Basic 2

5" disks $99.95 (manual not included)

8" disks $99.95 (manual not included)

Manual $20.00

C BASIC 2
Required for Osborne software. $99.95/$20.

CIRCLE 84 ON READER SERVICE CARD

SYSTEM/6
TPM with utilities, Basic | interpreter, Basic E compiler,
Macro | assembler, Debug | debugger, and ZEDIT text
editor.
Above purchased separately costs $339.75
Special introductory offer. Only $179.75 with coupon!!

ORDERING INFORMATION
Visa, Master Charge and C.0.D. O.K. To order call or

write with the following information.

1. Name of Product (e.g. Macro I}

2. Media (e.g. 8" CP/M) .

3. Price and method of payment (e.g. C.0.D.) include
credit card info. if applicable.

4. Name, Address and Phone number.

5. For TPM orders only: Indicate if for TRS 80, Tarbell,
Xitan DDDC, SD Sales (5%" or 8”). ICOM (5%" or
8"), North Star (single or double density) or Digital
(Micro) Systems.

6. N.J. residents add 5% sales tax.

Manual cost applicable against price of subsequent
software purchase in any item except for the Osborne
software.

For information and tech queries call

609-599-2146

These are NEW Toll Free numbers
For phone orders ONLY call toll free

1-800-458-3491 Ext. 15
in PA only 1-800-252-3567
OEMS

Many CDL products are available for licensing to
OEMs. Write to Carl Galletti with your requirements.

* Z80 is a trademark of Zilog

* TRS-80 is a trademark for Radio Shack

* TPM is a trademark of Computer Design Labs. It is not
CP/M*

* CP/M is a trademark of Digital Research

Prices and specifications subject to change without

notice.

DEALER INQUIRIES INVITED.

342 Columbus Avenue
Trenton, N.J. 08629



Unica continued .

When differences are displayed, blocks of 16 bytes
are given in the following format:
0: C3 2C 01 4C 4E 20 56 31 3A 20 43 4F 50 59 52 4%

0: C3 2C 01 4D 56 20 58 31 3A 20 43 4F S0 59 52 49
00 00 00 01 18 00 00 00 00 00 00 00 00 00 00 0O

The third line in the group is the exclusive OR of
the above two lines; thus, nonzero values in the
third line indicate differences.

sc (source file comparator) compares two
source files. It automatically resynchronizes and
hence is useful for comparing two versions of a
document or program to see the changes between
them.

cat (catenate files (vertically) ) is very similar
to the standard UNIX facility of the same name.
The operator specifies one or more wildcard file
sequences that are read and written to the standard
output. Typically, cat will be used to concat-
enate two or more files. However, it is often used
as the front end of a pipe structure to provide data
for other programs. The following example reads
all files of type .WRD and pipes them to the srt
Unicum, which does an alphabetical sort on the
names. The output of srt is not redirected, so the
output would appear at the console.

cat # . WRD | srt

he is particularly convenient for displaying two
or more files side by side, for expanding tabs to
spaces, and for compressing spaces to tabs.

he Iherizontal
Ihis utility allows two or more
files to be horizontally concatén-
ated on a line-by-line basis.

sr (search for pattern utility) is patterned after
the UNIX facility “grep.” It handles a limited
form of regular expression search and may be used
as a filter in a piping sequence. The expression
matching includes the single-character wildcard
'?’', as well as '*', which matches a string of zero or
more characters. Normally, each matching line is
echoed to the standard output. However, the vari-
ous flags allow alternative output, including all
lines not matching the required specification
string. For example, the following extracts all lines
containing “..” from the files *.TXT:

sT -0 “.." *¥.7XT »lst: A -0 --» omit file names, just
4 print matching lines on LST:

concatenator|. A number of different formatting ef-

fects are possible, and this makes
the program useful for certain tyvpes
of "cut-and-paste” operations.

Output is redirected to the CP/M list device.

srt (in memory data sorter) is used to sort data,
usually for processing by other programs in a pipe.
srt can also do an in-place sort when disk space is
short. Reverse-order sorts are also possible.

tee (“pipe fitting”) is used in piping sequences
to allow data flowing through the pipe to be sent to
a device or file(s) as well. For example,

cat #.bas | tee lst:

lists all files *.bas at the console and also on the
CP/M LST: device

wc (word counter) counts the number of char-
acters and words in a text file. It is also capable of
ignoring lines that begin with a period for compat-
ibility with editors that use such lines for control
functions (“dot commands™).

wx (word extractor) extracts words from files
and produces an output containing one word per
line. This is useful as a preprocessor for programs
such as a spelling checker like sp, which is de-
scribed next.

sp (spelling error detector) is a nice bonus to the
Unica package. sp compares files against a 23,000
word dictionary. However, it is neither as fast nor
as sophisticated as packages such as “The Word.”
It does not handle plurals, so most output consists
of correctly spelled plurals, etc. Nevertheless,
Knowlogy promises “more mature” spelling detec-
tion in the future. It states that it is also trying to
obtain a better dictionary from a publishing com-
pany. I left discussion of sp for last since it exem-
plifies the amount of software provided with this
package. On top of all the above utilities, a spelling
checker is also provided!

Commentary on the Unica

My reaction to Unica is most definitely positive. Uni-
ca without the XM-80 assembly preprocessor costs
$95, which I think is a fair price. A definite must
for all CP/M 2.x users, it provides the features
necessary to support the full capabilities of CP/M
2.x and also permits piping and redirection of in-
put/output between Unica. All of these make pro-
gramming easier and. help users to organize their
data and work on the microcomputer system. Uni-
ca would be even more essential for a hard-disk
system where user areas are a must for data organ-
ization. MP/M systems would also benefit if relo-
catable versions of the Unica became available. I
look forward to the CP/M-86 version of the Uni-
ca, and I can imagine that the Unica utilities will
become synonymous with CP/M operation.

I continue to use ERA and DIR for simple op-
erations, even though the Unica provide enhanced
facilities. There is a certain overhead for the oper-
ation of Unica; Unica are typically at least 14K
.COM files, whereas many CP/M facilities such
as PIP and STAT are less than 8K long. However,
this should be almost unnoticeable on double-den-
sity and hard-disk systems where transfer rates are
higher than for standard disk systems. Further-
more, Unica are comparable in size to programs
produced with the BDS C 1.4x compiler used with
the DIO package, which provides redirection of in-
put/output.

It is unfortunate that the Unica are not re-ex-
ecutable via the ‘“zero program technique™ (see
Microsystems, Vol. 2, No. 2, “The CP/M Bus”).
This would make the disk load time less annoying

Anyone who has written programs under UNIX will appreciate
the usefulness of pipes and I/0, which are
extremely convenient features not to be taken lightly.
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I/O TECHNOLOGY 5-100/IEEE-696 PLUG-INS

DUAL GPIB-488 INTERFACE BOARD

The Dual GPIB-488, is a Stand-Alone, independently controlled Dual
Channel |EEE-488, 1978 Interface Controller. Interface Activity Modes
such as Controller In-charge, Controlier 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/N 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 1/O BOARD
CMOS STATIC RAM MODULE , 1 1R Two Serial SYNCIASYNG

pisi RS-232, TTL or Current

Igglaco.:pfzgsupponr ‘ SRTRRERINT LR, I Loop with XTAL con-
32K x 8/ 16 x 16 RAM g o i - ot trolled Dual Baud Rate
G 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 8/ 48K x 16 RAM : .
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 | | sinks, 2 Bus Bars, Filter
input power yielding an improved MTBF and space uti- >4 - Capacitors and Manual.
lization.

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

*
PERFORMANCE, POWER, PRICE V.
g : : 54
New add{tfons to our line of fine products are alwa_ys on POST OFFICE BOX 2119 £5
the drawing board. Please watch for the introduction of CANYON COUNTRY, CA 91351 vy
these new items as they become available. (805) 252-7666 +
®
? ) Calif, raaiden§ adld 6% % sales tax. CANYON COUNTRY
Vi MasterCord J .S. Domestic Price, F.O.B. Factory.
L LA J ;ifesn :nd S:Jeciﬁc:!ions sub]ecttton::hange without notice. CAL[FORNlA
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MEET OUR FAMILY

The InfoSoft Family of
MicroComputer Operating
Systems

InfoSort 1/0S

B toroscry Mtz SR

Over 100,000 users
can’t be
wrong

INTRODUCE ME! | AMA: o
(] Dealer [ Distributor ~ [] pOMPUter

Manufacturer .~ " 0/
NAME o
COMPANY L L
ADDRESS 0 c)o“‘ %gf :
CITY S @Ogd?‘ &
STATE 7P - ¥ st
PHONE o _Lc; ‘ 'g\‘gqofp& o
[ Please have a salesman call S ) "’\é" =

[ Send literature only : :

CIRCLE 96 ON READER SERVICE CARD



Unica continued .

on standard systems. Evidently, the Unica modify
themselves in such a way that they crash upon re-
execution.

Unica may be obtained from Knowlogy, P.O.
Box 283, Wilsonville, OR 97070.

XM-80 :
XM-80 is a preprocessor for Z80 assembly lan-
guage that permits software generation in a mod-
ular fashion. It encourages the creation of reusable
modules that will help to free programmers from
“reinventing the wheel” for each software project
encountered. With XM-80 comes a powerful sup-
port library supplied in object form. The cost is
$195 with the Unica utilities (documentation
alone for Unica/XM-80 is $25). XM-80 is not
available separately, but owners purchasing the
Unica may upgrade as described below under
“Upgrading Policy.”

XM-80 provides the capability to use redirected
input/output, pipes, dynamic allocation of memo-
ry, and buffered file I/0O. XM-80 also provides a
large support library with many functions includ-
ing subroutines such as wildcard filename
handlers, numerical conversion subroutines, and
command line parsers. XM-80 is definitely a su-
perior alternative to straight assembly language
for those applications which can support the addi-
tional overhead (mostly spatial) required to pro-
vide the UNIX-like environment. XM-80 is also
required for modifying the Unica utilities. There-
fore, the end user may modify the Unica at will to
make any changes or enhancements that he de-
sires. Adequate knowledge of assembly language
will be required to effect such changes.

Using XM-80
Compiling a program under XM-80 requires a
three-step process. First, the XM-80 processor is
invoked as follows:
XM =PROGNAME

where the file type, . XM, must be omitted due to a
documented bug that causes the source file to be
deleted if the file type .XM is included on the com-
mand line. XM-80 reports diagnostics and error
messages and returns to CP/M or chains to the
MACRO-80 (M80) assembler if no fatal errors
occurred. (The temporary assembly source file,
XMEBOTMP.MAC, is available for inspection to
the programmer, should this be necessary.) The
assembly is then performed and control is returned
to the CCP. If no errors occurred in either XM-80
or MACRO-80, the user then must link the pro-
gram with LINK-80 (L80) as follows:

LB0 PROGNAME ,L1B/S, PROGNAME/N/E
provided no additional libraries need to be refer-
enced. The result of this process is the executable
program PROGNAME.COM. Since XM-80 pro-

cessing, assembly and linkage can be time consum-
ing, it may be useful to make a SUBMIT process
for this operation.

Commentary on XM-80

I think that both experienced and novice assembly
language programmers should invest in the XM-
80 system. Despite some small bugs present in the
current version (which are documented and avoid-
able), I believe that XM-80 is a viable develop-
ment system and certainly much more convenient
than simple assembly language programming.

The documentation for Unica/XM-80 is fine. It
includes a tutorial introduction and noncryptic ex-
amples for the Unica utility programs. The sup-
port library provided with the XM-80 system is
carefully documented and includes strict specifica-
tions on memory consumption, stack use and heap
(dynamic) memory use. Programmers should have
no trouble using this system after studying the
documentation.

Besides its reasonable pricing policy, Knowlogy
has an enlightened licensing policy. The purchase
price entitles the user (and anyone else) to use
Unica/XM-80 on any machine which the pur-
chaser owns. Furthermore, the purchaser may use
the software on any other system. Finally, there is
no fee for using the XM-80 library in original soft-
ware produced with the package for commercial
sale. I believe that this policy will help promote
sales for Knowlogy.

The current update fee is $10. The user must
return the original distribution diskettes, which
will be updated or replaced at Knowlogy’s discre-
tion. This seems particularly inexpensive for up-
dating software. Furthermore, those purchasing
Unica only may upgrade for the difference in price
between the Unica and both packages (plus the
update fee of $10). Such an upgrade would also
entitle the purchaser to the latest release of the
Unica as well.

Conclusion

The Unica is a comprehensive utility package that
helps the CP/M2 user make the most of his sys-
tem. XM-80 allows the user to work in a UNIX-
like environment and enjoy the piping structure
used with UNIX. The added generality allows the
development of software tools and software com-
ponents that may be used again and again instead
of for a single application. I think that everyone
should look into this system. Those on a tight bud-
get may want to buy the Unica first and upgrade
later.

I would enjoy hearing from Unica/XM-80 us-
ers about programs developed with the system. I
expect to mention developments in Unica/XM-80
software in my column, “The CP/M Bus.”

I think that both novice and experienced programmers should
invest in XM-80. . . . It allows development of software tools
and components that can be used again and again.
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Norrhsro% Topics

Small-VOS and Small-Tools

Two programs to add some UNIX-like features
to a North Star computer system

by Randy Reitz

OS is an acronym for “Virtual Operat-

ing System.” The idea of such a system

is to provide a “‘standard” interface for

program development that can be

ported to any desired system. The fea-
ture of a standard interface available on any de-
sired system simplifies the problem of writing soft-
ware for the variety of computers and operating
systems currently available. The software porta-
bility technique provided by a VOS is described in
the article “A Virtual Operating System” by Den-
nis E. Hall, Deborah K. Scherrer, and Joseph S.
Sventak (Communications of the ACM, Septem-
ber 1980, Vol. 23, No. 9).

Jim Hendrix has prepared a VOS interface for
the North Star DOS. It consists of three parts:

1) The lowest level is the interface to the real
machine that is called Small-VM (for Virtual Ma-
chine, not to be confused with virtual memory
operating systems available on the big main-
frames). This is the nucleus of the VOS and was
described in Dr. Dobb’s Journal, No. 61, Novem-
ber 1981. The VM for N*DOS is written in as-
sembler and provides a collection of primitives for
handling program control, memory management,
and file management functions.

2) The next level is the command processor that
is called the Small-Shell. The Small-Shell pro-
gram is also written in assembly language and was
described in Dr. Dobb’s Journal, No. 63, January
1982. It provides a more friendly user interface
than unadorned N* DOS.

3) The top level is the program development
system. Mr. Hendrix has chosen the Small-C com-
piler by Ron Cain (described in Dr. Dobb’s Jour-
nal, Nos. 45 and 48, May and September 1980).
The Small-C compiler has been modified to use
the features of Small-VM. The compiler generates
assembly code that is specifically tailored to Allen
Ashley’s PDS assembly language development
package. '

The Small-VOS and Small-C have been used to
implement a collection of 14 text-processing pro-
grams inspired by the book, Software Tools, by
Kernighan and Plauger. This collection of pro-
grams is called Small-Tools and is distributed as a
separate package. The Small-Tools package in-

Randy Reitz, 26 Maple Street, Chatham Twp.,
NI 07928

cludes a text editor, a text formatter, a sort pro-
gram, a program to find a regular expression pat-
tern in text, and more. The source code for all of
the Small-Tools programs is provided; the installa-
tion requires all the programs to be compiled and
linked before use.

As noted above, detailed descriptions of Small-
VM and Small-Shell are available in Dr. Dobb’s
Journal. Below are brief descriptions and my ob-
servations on installation.

Small-VM

This program provides the interface to the operat-
ing system (ultimately, North Star DOS) for ap-
plication programs. The program supports the I/O
functions of device open, close, read, write and
seek. These I /O functions are made to appear “‘de-
vice independent,” since all I/O is treated as a
stream of bytes whether the source/destination is
a character or block I/O device. This is the UNIX
style of I/O, and redirection is an integral part.

Briefly, UNIX I/O redirection works as fol-
lows. Each open 1/O channel (or device) is ac-
cessed in the application by using the file descrip-
tor (called the fd and represented as a small inte-
ger) that is returned by the open system command.
The usual default file descriptors (i.e., available to
every program without any action to open the
channel or device required) are 0 for input (called
stdin), 1 for output (called stdout) and 2 for error
output. File descriptor 2 is usually associated with
the console device, so error messages written to file
descriptor 2 will appear on the console no matter
where file descriptor 1 is redirected.

The easiest way to implement 1/O redirection is
to close a file descriptor (say stdin) and immedi-
ately request an open of a channel for some device
(like a disk file). Since file descriptors are always
assigned by using the lowest available fd number,
the same fd number of the last closed channel will
likely be reused. This means that programs de-
signed to get input from stdin (fd=0) and gener-
ate output on stdout (fd=1) can easily have their
I/O redirected to devices other than the usual con-
sole device. [ /O redirection is one of the most pow-
erful features of UNIX and is highly desirable to
have on any system.

1/0 redirection is implemented in Small-VM,
but in a slightly different way from the description
that has been given above. The North Star DOS
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has always had a provision for supporting up to
eight devices (numbered 0 to 7). Device 0 is al-
ways assumed to be the console terminal. Typi-
cally, device 1 is assigned to the printer. The im-
plementation of Small-VM believes these device
numbers should be used as file descriptors. How-
ever, since the console device needs three file de-
scriptors (0, 1 and 2), the N* DOS devices 1 to 7
are offset to fd numbers 3 to 9. All of these file
descriptors (0 to 9) are always available, i.e., they
do not have to be opened.

The file descriptors used for disk files begin
with number 10 and go up to 17. Only file descrip-
tors 0 and 1 in this scheme are redirectable. If your
program accesses the printer on fd 3 (which is
where the printer ends up if N* DOS accesses the
printer as device number 1) and you want to cap-
ture the printer output in a disk file, Small-VM
does not provide any way to redirect fd number 3.
This is the price to pay for having fds 0 to 9 always
available. I think the UNIX style is preferable,
since all file descriptors are redirectable.

Another feature of Small-VM is the memory
management feature offered by system calls to al-
locate and free blocks of memory and determine
the maximum amount of available memory. This
dynamic memory management feature can be
used to reduce the size of a program’s object code
as well as defer until execution time the determi-
nation of the size of the storage required. The
Small-VM implementation of memory manage-
ment is straightforward. All memory from the end
of the currently executing program up to the top
(lowest address) of the machine stack is consid-
ered available. Memory is allocated in blocks of
the size requested until this available pool is ex-
hausted. Similarly, memory is freed by chopping
off the block at the highest addresses allocated.
This scheme is simple and easy to implement, but
suffers from the major defect of not being able to
be used to pass data between programs (as with a
chain). I have seen another scheme that moves the
machine stack down in order to make memory
space available between the bottom of the machine
stack (highest address) and the topmost available
RAM address. This method of dynamic memory
allocation can be used to pass data between
chained programs.

The final feature that Small-VM provides is
program management. This refers to the ability to
interrupt and serially reuse programs. The ASCII
character control-C is reserved for program inter-
ruption. Small-VM intercepts this character and
returns to the Small-Shell (if loaded) or to the
North Star DOS. So long as the interrupted pro-
gram’s memory image is not disturbed, it can be
restarted by typing a control-R. This is a handy
feature, since the disk directory can be searched
and files created or destroyed to make room. The
action taken on a control-C can be controlled with
the POLL system call. Control-C can be ignored
to disable this interrupt feature.

Small-VM, along with the specially modified
Small-C, provides an excellent program develop-
ment system for North Star. Small-VM is only 3K
bytes long and can be used by assembly programs
as well as C language programs. The features of
Small-VM (most notably the I/O redirection) are
only available to application programs that use the
Small-VM entry points. This means that the appli-
cation programs you currently have running on
North Star cannot benefit from 1/O redirection
without being recoded. This is impossible for
North Star Basic, for example. Although it would
be a kludge, Small-VM could have intercepted the
North Star DOS character 1/O (CIN and COUT)
transfer vector so that all I/O could be redi-
rected.

Small-Shell

This is a “no frills” command interpreter for
North Star DOS. It is written in assembly lan-
guage, is only 2K bytes long, and does not need
any other programs (i.e., Small-VM) to run.
Small-Shell provides a CP/M-like command in-
trepreter by loading and executing a program
when its name is typed as the first token on a line.
This eliminates the “GO™ command required by
North Star DOS. Small-Shell is transparent to
North Star DOS commands (they are accessible
by using the prefix “+") as well as to programs
run under DOS.

Small-Shell provides a simple procedure capa-
bility (i.e., a prerequsite of command interpreters
is that they can be programmed). Procedure files
have a file type of 11; whenever a file name with
this type is the first token on a line, the Small-
Shell remembers the file name and proceeds to ex-
ecute each line in the file. The procedure files are
passed parameters so the action can be altered de-
pending on the specific parameters given. Prompts
can be displayed on the console and the next com-
mand line can be skipped, depending on the re-
sponse to the prompt. Small-Shell tests the return
code from Small-VM programs only. A nonzero
value causes the command procedure to be termi-
nated immediately.

The procedure programming capability allows
the easy development of a turnkey system. The
auto-load feature of N* DOS can be used to load
and start the Small-Shell. The Small-Shell always
executes the command *BOOT when it is first in-
voked. If *BOOT is a procedure file, the Small-
Shell will then execute the commands stored in the
file. These commands can load other programs
(e.g., Small-VM) and then start an application
program.

Small-Shell is slick and packs a lot into 2K. I
feel that the I1/0 redirection should be included in
the Small-Shell rather than in Small-VM. I/O re-
direction more appropriately belongs in a com-
mand interpreter rather than in an operating sys-
tem interface. The Small-Shell is the appropriate
place to intercept all character 1/O between N*

These two packages—Small-VOS and
Small-Tools—represent a significant capability
that can be added to your North Star.
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DOS and the application program. Although ap-
plication programs executed by Small-Shell and
using the Small-VM can redirect I/0, I think it’s
only a small change to move the redirection to the
shell, and then a/l programs will have access to
this capability.

Installation of Small-VM
and Small-Shell

These programs are well documented. The instal-
lation procedure is 18 steps (about 6 or more pages
long). Although the procedure is straightforward,
it is tedious and requires pre-existing development
tools (such as a text editor and assembler). All the
assembly source code is provided and must be
edited to include the addresses chosen for the loca-
tion of all the parts and then assembled. The
source is provided in a format compatible with Al-
len Ashley’s PDS. Although other assembly devel-
opment systems can be used (how many are there
for North Star DOS?), I would not recommend
trying anything other than the PDS.

Small-C

The Small-C compiler that implements a subset of
the C Programming Language was described in
the article “A Small C Compiler for the 8080 by
Ron Cain (Dr. Dobb’s Journal, No. 45, May
1980). The compiler supplied by Mr. Hendrix is
essentially the same as the one presented by Mr.
Cain, and the runtime library has all the fixes de-
scribed in subsequent articles. The interface with
Small-VM provides for all parameters to be speci-
fied on the command line; this avoids the question
and answer interface used in the CP/M version of
Small-C (distributed by the Code Works). The
major contribution of Mr. Hendrix is the Standard
I/O Library supplied with Small-C. The file
“stdio.c”” contains functions written in C that con-
stitute a partial implementation of the standard I/
O Library available with full C. The compiled 1/O
Library as well as the runtime library are installed
in a file STDIO that can be automatically loaded
by the Small-Shell boot procedure (contained in
file *BOOT). With Small-VM and STDIO resi-
dent with Small-Shell, program development with
Small-C is simplified. The I/O Library is avail-
able to any Small-C program by including “#in-
clude stdio.h” in the source file. The header file
“stdio.h™ contains the assembly EQUs for the ad-
dresses of the Standard 1/O library routines.
These EQU pseudo-ops are sandwiched between
the #asm and #endasm statements available in
Small-C. The STDIO and Small-VM modules
may be loaded and linked together with an appli-
cation program, or they may exist coresident with
the DOS. The first approach results in a standard

North Star DOS program, while the second ap-
proach produces shorter object code.

An auxiliary library is included that contains
functions for integer-to-character conversions and
for formatting output. Another header file “lib.h”
is used to cause the linker to pull the requested
functions from the compiled auxiliary function li-
brary. This technique uses the linker available in
Allen Ashley’s PDS to reduce the compile time.

Program development with Small-C requires
the execution of the compiler, followed by running
the assembler on the compiler output and then fi-
nally linking the assembler output. All these steps
slow down development, and make changes to
large programs costly. For example, running
through this process on the source code for the
Small-C compiler itself takes about 40 minutes. 1
understand that a second version of the compiler is
now being distributed with Small-VOS. It is a ma-
jor enhancement to the original compiler and in-
cludes the “extern” modifier for global declara-
tions, making it possible to compile large programs
in parts. The compiler itself may now be compiled
in four parts.

Small-Tools

This package of 14 text-processing “tools’” demon-
strates the capabilities of the Small-VM, Small-
Shell, Small-C and Standard I/O Library combi-
nation. All the programs are supplied in source
code with appropriate header and include (com-
mon functions) files. It took me about 214 hours to
install (compile, assemble and link) all of the tools.
As with Small-VM, the installation procedure is
straightforward and well documented.

The major tools in the package are the editor,
text formatter and sort program. Other tools find
lines that contain a pattern (specified using regu-
lar expressing notation—UNIX style), replace oc-
currences of a pattern, count characters, words,
etc. The power and flexibility of these tools is
demonstrated by a 31-line procedure file supplied
that implements a rudimentary spelling checker.
The spelling checker works by taking a text file
that you want to check spelling on and uses the
transliterate tool to generate another file with each
word on a line by itself, and with each letter con-
verted to lower case. This file is sorted and then
merged with a dictionary using an option that
yields only differences, i.e., only words not in the
dictionary. The editor is invoked on the difference
file to allow you to note and delete any mispellings,
and then the file may be merged into the dictiona-
ry. Each time the spelling check procedure is used,
the dictionary grows larger. A 2,600-word seed
dictionary is supplied with the spelling checker
procedure. I was amazed as I watched the proce-

Small-Shell is slick and packs a lot into 2K.
The programs are well documented and
source code is supplied. The installation

procedure is straightforward.
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dure run: Temporary files are created (using I/0
redirection) to hold the intermediate results, and
the procedure cleans up after itself by using North
Star DOS commands to delete the temporary files.
Amazing!

These two packages (Small-VOS and Small-
Tools) represent a significant capability that can
be added to your North Star. By this time, you
should expect a price of a couple hundred dollars
for these packages, since you get an enhanced
operating system (UNIX-like), a program devel-
opment system, a word processing system and
spelling checker to boot. I saved the best part for
last: Mr. Hendrix is giving away this software—
$45 for Small-VOS (includes Small-VM, Small-
Shell and Small-C), and $45 for Small-Tools. So
for $90 you get the whole thing! There are still
bargains in software. However, you do have to put
in a few hours to install it all. Again, I recommend
Mr. Ashley’s PDS (another $99). As I mentioned
above, Mr. Hendrix is working on enhancements
as well as an assembler and linker (written in
Small-C) so that eventually he will have a stand-
alone package available. Why wait?

Where to buy the packages mentioned here:

J. E. Hendrix Allen Ashley

Rt. 1. Box 74-B-1 395 Sierra Madre Villa

Oxford MS 38655 Pasadena CA 91107
(213) 793-5718

MICROSTAT® - Release 3.0
MICROSTAT® + baZic® = PERFORMANCE

The best just got better! MICROSTAT has been the
leader in the statistics field for microcomputers since
1979, and the new release 3.0 outperforms and is
noticeably faster than previous versions. Just a few
of the features include:

GREATER ACCURACY
BCD with up to 14 digit precision;

PROGRAM ENHANCEMENTS
Missing data capabilities and many more;

FASTER EXECUTION
Calculation time greatly reduced;

DYNAMIC FILE ALLOCATION
Data can be inserted, added, or deleted;

SPECIAL PRICE:
For a limited time get MICROSTAT plus baZic
complete with program disk and documen-
tation for each for $395.00, save $50.00!

The MICROSTAT - baZic-version requires: a Z80 CPU,
CP/M™ and 48K of memory. Available formats: 8" SD
disk or 5%" North Star only. Check with your dealer for
other formats. Also available for: Microsoft's Basic-80™,
North Star DOS and IBM. For more information, call

or write:
ECOSOFT INC. _
@ P.O. Box 68602 ——
L Indianapolis, IN 46268-0602 S

(317) 255-6476

MICROSTAT is a registered trademark of ECOSOFT, INC
baZic is a registered rademark of MICROMIKES, INC
CP/M is a registered trademark of DIGITAL RESEARCH

Basic-80 is a registered trademark of MICROSOFT

CIRCLE 45 ON READER SERVICE CARD

“MR EDit”"™

VIDEO TEXT EDITOR
The INTELLIGENT Workhorse of CP/M & MP/M

MR EDit Demo is now available on a 30 day trial and money back guarantee.
If not completely satisfied, you will be refunded the purchase price less $20.00 handling charge.

FEATURING:

® User Configurable to ANY non-memory mapped VDT with at least 12
lines of 64 columns.
Fully screen oriented with comprehensive status information line.
User defined mix of commands and function keys.
Function keys are LIVE and screen of text stays in place and in view
EVEN IN COMMAND MODE.
Cursor is maintained in proper text location EVEN IN COMMAND
MODE.
English language commands: can be abbreviated as desired.
Insert, Overwrite, and Command modes.
Can be used Standalone or with a Text Processor for Word Processing.
Handles MBASIC Line continuation.
MR EDit supports 129 commands.
189 page comprehensive user manual.
Demo Disk + Sealed MR EDit Disk.

PARTIAL COMMAND SUMMARY:

@ Cursor Control: up, down, left, right, by character, line, word,
paragraph, screen, buffer; user defined tab stops. User definable
visible Tab and Carriage Return characters
Delete character, word, line (all bidirectional), to EOL/BOL; area or
paragraph.

Automatic word wrapping at any column; automatic paragraph alignment.
List on Line Printer by line or area

Extensive search/replace capabilities; supports up to 10 simultaneous
search/replace arguments. Local or Global search capability.

Disk Directory and File Deletion, both selective by user, drive, and file,
with wildcards allowed. Selective Disk Reset.

HORIZONTAL window control for easy editing of material wider than

the screen.

® Primary and secondary files for both input and out, if needed.

e UNSURPASSED edit command files and iteration macros.

® [ndent level control for structured programming.

¢ On-the-fly definition of a function key as any combination of commands.

ONLY $149.00 with complete documentation and installation instructions. Manual is available separately for
$25.00 which is refundable with purchase of software (Tn residents add 6.75% sales tax). VISA and MasterCard
welcome: send account number and expiration date. Order today by letting us know your computer model,
terminal and disk format desired. (8" and 5'%4" soft sector only) Free technical summary available on request.
Add $3.00 shipping U.S., $10.00 foreign order.

Micro Resources Corporaltion

C

6922 Harding Road, Suite 117-A
Nashville, Tennessee 37221

Dealer nquines welcome
CP'M and MP M are trademarks of Digital Research, Inc
MA EDit 15 a trademark of Micro Resources Corporation

615-352-4605

CIRCLE 22 ON READER SERVICE CARD
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HARDWARE REVIEW

Four S-100 RAM Cards

by Bill Machrone

he 2K by 8-bit low-power memory chip,

both CMOS and NMOS, as offered by

Hitachi, Toshiba, and others, has

wrought a revolution in S-100 memory

systems. It made the 64K, low-power
static card possible. Static memory is important
for two major reasons. The first is compatibility
with various DMA schemes and the second is
speed, translated as unrestricted CPU access. The
infinitesimal power requirement of the CMOS
chips compares favorably with that of dynamic
RAM counterparts, although dynamic RAM den-
sity is still an order of magnitude greater. The
drop in prices of thse chips (and the subsequent
drop in board prices) has put multipage memory
systems within reach. The multiuser operating sys-
tems and the pseudo-disk and track buffering
schemes benefit directly.

The four boards reviewed here are representa-
tive of the new breed. They are: CompuPro’s
RAM 17, CompuPro’s RAM 16, Fulcrum’s Om-
niram 64K, and Electronic Control Technology’s
64K board. Two of the boards are straight 64K by
8 bit, and two can also be configured as 32K by 16.
All of them support IEEE-696 24-bit extended ad-
dressing. All can disable pieces of memory in 2K
blocks for disk controllers that use a portion of
high memory. They also provide IMSAIl-style
front panel compatibility, albeit at reduced speed.
The two 16-bit boards perform the proper IEEE
handshaking to permit 16-bit data transfers.

The boards

Godbout’s CompuPro RAM 17 was the first of the
64K static cards to hit the market. It was actually
designed before the chips were available, then re-
leased when the price of the chips was about $40
apiece. It has come down steadily in price as the
chips have become more available. Board selection
was well thought out from the beginning, permit-
ting boards addressed as “global” and those ad-
dressed for individual pages of memory to be inter-
mixed. This, combined with the high-memory de-
select, makes it easy to use multiple banks of the
boards to support MP/M or Oasis. The board op-
erates solely as a 64K-by-8 memory. As with all
CompuPro equipment, the board is very well
made, with easily read silk-screened legends. The
manual tells you just what you need to know to use
the board, and no more.

The CompuPro RAM 16 is a close kin to the
RAM 17, the chief difference being that it can
operate as a 32K by 16 memory. The additional
circuitry for a 16-bit operation necessitated a new

Bill Machrone, P.O. Box 291, Fanwood, NJ
07023

layout of the board. A unique feature of the layout
is the location of the extended addressing dip-
switch. It is at the top center of the board, making
it accessible without removing the board. Sixteen-
bit data transfers are actually a complex issue.
The board has to tell the requesting bus master
whether it is capable of handling 16-bit transfers.
When the transfer is made, the board must know
which is the low byte and which is the high byte
and route them onto the proper internal bus. The
logic is handled by a PLA and a few extra TTL
chips. This feature carries a slight speed penalty,
which will be discussed below.

Fulcrum’s new Omniram 64K memory board is
the most flexible S-100 memory card I have yet
seen. It does everything and does it well. Some of
the features that it implements are still on other
designers’ wish lists: 64K-by-8 or 32K-by-16 oper-
ation, IEEE extended addressing, bank select,
IMSALI front panel compatibility, MP/M-Oasis-
Cromix compatibility (the Omnicram splits into
16K + 48K or 32K + 32K), and fast, cool, low-
power operation.

The board itself is well made with clean, if
somewhat thin, traces, premium bypass capaci-
tors, SIP resistor packs and sockets. Address and
mode selection are done via a custom PROM,
which results in high speed and a low parts count.
The entire set of chips that implement bank select
can be removed resulting in a power savings of sev-
eral hundred milliamps from your 8-volt line if you
do not require the feature. The options are selected
by a combination of dipswitches and shorting
jumper pins. One interesting feature of the board
is that in the 16-bit mode, it will refuse transfers
that begin on an odd (A0 = 1) boundary. This is
not part of the IEEE specifications for the bus.
Granted, the 8086 will not make such a request,
but this may not be the case with other 16-bit pro-
cessors that will be emerging for the S-100 bus.

ECT’s 64K board, the fourth board tested, is
also the newest. It is an analog to the CompuPro
RAM 17. As in the others the board layout and
construction are excellent. It uses premium-grade
dipped bypass capacitors instead of the more con-
ventional disk capacitors, and includes a kludge
area large enough for a 20-pin DIP, should you
have the need. It also has an LED at the top edge
that tells you when the board is selected. This can
be fun to watch in a multipage system, and is help-
ful in verifying that the board is addressed prop-
erly. The early version that I tested had a short run
of wire-wrap wire running between two return
(ground) points, evidently to prevent glitching. It
was equipped with Mitsubishi 2K-x-8 chips, which
are NMOS parts with automatic power-down.
These parts did not pass even some of the simplest
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Four $-100 RAM Cards continued .

memory tests, and I exchanged the board for an
identical one with 200-nsec Hitachi chips. I also
tested a newer revision of the board, one with larg-
er return traces and 150-nsec Hitachi parts.

Performance

I tested the boards in every conceivable environ-
ment with a CompuPro 6MHz Z80 card and two
Seattle Computer Products 8086 cards. The sec-
ond 8086 was souped up to run at 10 MHz. The
bus environments varied from unshielded and un-
terminated to fully shielded and terminated at
both ends. None of the boards were sensitive to the
bus environment. I used byte-transfer and DMA
disk controllers with the boards and found no
problems in either case.

Several of the currently available dual-width
memory boards are limited in their speed when
handling 16-bit transfers. This is generally due not
so much to the speed of the chips as to the decod-
ing requirements in detecting a valid memory read
or write cycle on the S-100 bus. As processor speed
goes up, the “window” for enabling the proper in-
ternal bus (for even- and odd-byte transfers) gets
smaller and smaller. The Omniram won the speed
contest. It ran at 10 MHz, needing no wait states,
with the 8086, while the CompuPro RAM 16 quit
after 8 MHz. Fulcrum’s custom PROM takes the
necessary bus lines (there are half a dozen) as in-
put and responds with the proper bus signals and
internal bus control. Even Bob Snider, a principal
at Fulcrum, was surprised that the board ran at 10
MHz without wait states. The difference in the
test system’s performance was negligible, as it
took only one wait state for the RAM 16 to run,
but the speed attests to the good design of the Ful-
crum board.

The RAM 17 ran at 6 MHz with no wait states
with the Z80, and at 8 MHz with the 8086 doing
8-bit transfers. It required a wait state at 10 MHz.
The RAM 16 required a wait state at 6 MHz with
the 8086.

As mentioned above, the ECT board with the
Mitsubishi NMOS devices did not operate satis-
factorily in any of the environments I was able to
provide, but the same board with CMOS chips
worked well. The board with 150-nsec parts did
not require wait states in any mode of operation,
while the board with the 200-nsec parts required
an M1 wait state with the 6 MHz Z80 and no
waits with either of the 8086 boards.

The CompuPro boards are constructed with un-
usually wide power and return traces, such that
virtually any area of the board that is not carrying
signal or control lines is covered with copper at
ground or five volts potential. I had expected that
these large traces would reduce the amount of ra-
dio frequency emissions radiated by the board, but

if there was a difference, it was not measurable.
There were, however, fewer and smaller noise
spikes on the power traces of the CompuPro
boards.

Documentation

The documentation that I received with the Omni-
ram was preliminary. [t was complete in terms of
the topics covered, and it included numerous sam-
ple pin and switch settings for specific configura-
tions such as Cromix and IEEE extended address-
ing. The documentation was not “pretty” in that it
was printed on a dot matrix printer and photo-
copied. The content, however, will be quite satis-
factory when printed on a letter-quality printer or
typeset. Neither an experienced S-100 hacker nor
a neophyte will have any difficulty in setting the
board up.

The manuals for the two CompuPro boards are
similar to each other in that they tell you exactly
what you need to know to use the boards and no
more. There are precious few examples and they
are “dense,” in that several important pieces of in-
formation may be contained in a single paragraph,
without emphasis. The information is there, but
inexperienced CompuPro manual readers will
have to ferret it out.

The ECT documentation is, in a word, ade-
quate. There are no illustrations, but the manual is
well organized and all of the options are explained
in detail. A new engineering drawing and sche-
matic are in preparation for revision 2 of the board
and will be available by the time this article is pub-
lished.

Conclusion

The Fulcrum Omniram is a state-of-the-art prod-
uct for the S-100 bus. It is refreshing to see such a
“mature” product introduced by a relatively new
company. It packs more features than any of its
competitors and is priced attractively. I would rec-
ommend it to anyone who is thinking of moving to
a 16-bit system in the near future, or who is build-
ing one now.

The RAM 17 and RAM 16 are true workhorse
memory boards. There are probably more of them
in service than all other 64K static boards com-
bined. They are the standard by which the others
are to be compared, both for features and perfor-
mance. The RAM 16 compares favorably to the
Omniram if you don’t need all the features avail-
able on the latter.

The ECT 64K has come on the market at a very
good price and promises to give the more estab-
lished boards some competition. Although there
are copies of this board in use with the NMOS
parts that are apparently operating satisfactorily,
I would recommend the CMOS parts.

They all support IEEE-696 extended addressing
and can disable 2K blocks to accommodate ROM.
The CompuPro RAM 16 and Fulcrum Omniram can
operate in either 64K-x-8 or 32K-x-16 modes.
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Four RAM Cards continued

The reliability of these new memory chips and
boards is legendary. Once you have found the fea-
tures your system requires, shop for price. You
won’t go wrong with any of the ones reviewed here.

Prices
RAM 16 A&T, $650
RAM 17 48K, $549; 64K, $599 A&T
CompuPro Division,
Godbout Electronics
Oakland Airport, CA 94614
(415) 562-0636

Omniram 64K, $425
Fulcrum

1771 Junction Ave.
San Jose, CA 95112
(408) 295-7171

ECT 64K RAM, $399
Electronic Control Technology
763 Ramsey Ave.

Hillside, NJ 07205

(201) 686-8080

Bill Machrone is a systems desigher with wide
experience in putting business applications on
mainframes, minis, and micros. His special in-
terest is database management systems for mi-
cros—doing a big job on a small machine.

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
e MEMORY BLOCK MOVE

® MEMORY BLOCK SEARCH ASCH
© MEMORY TEST

© MEMORY ENTER ASCH

© 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

o 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
o MEMORY ENTER HEX

© DUMP DISK TO CRT HEX/ASCII
® LOAD FILE ANY WHERE IN TPA
@ TYPE ASCII FILES

© CONVERT ASCII/HEX ON CRT
® PRINTER TEST PATTERN

@ ERASE CRT SCREEN

® CHANGE DISK

© AUTO COMMAND

o PIP MENU

® CLEAR TPA FEATURE

® BATCH (SUBMIT] OPERATION

SCP/80 IS SUPPLIED ON 8" CP/M DISK WITH MANUAL

AB. HUTCHISON ENGINEERING
1354 SW 12th AVENUE
POMPANO BEACH, FL 33060

ALLOW 20 DAYS
PRICE ONLY $100.00

CP/M is TM OF DIGITAL RESEARCH

(303) 943-1530
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CUSTOM
PRODUCTS

DESIGN « LAYOUT
MANUFACTURING

64K STATIC RAM
FULLY STATIC MEMORY

S-100
PRODUCTS

TABLE TOP

MAINFRAMES

BUILDIN% BLOCKS

FOR

MICROCOMPUTER SYSTEMS,

DEDICATED CONTROLLERS
AND TEST EQUIPMENT

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

SPECIALIZING IN
QUALITY

MICRO COMPUTER
HARDWARE

MULTIBUS*
PRODUCTS

MULTIBUS IS A TRADEMARK OF INTEL CORP.
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HARDWARE REVIEW

The Memory Merchant
16K Static RAM Board

by Andrew L. Bender

had always been bothered by the fact that my
home system had a 2K area of unaddressable
memory because the Micromation Doubler
(double-density disk controller) was memory-
mapped and occupied the entire upper 2K of
memory. This left me with 2K of memory below
the Doubler which I couldn’t address because none
of my 16K boards could be configured to fill this
space. Others, I know, have similar problems.

Flipping through one of the computer maga-
zines, I spotted a full-page advertisement for the
Memory Merchant 16K Static RAM. Reading on,
I noted that the board comprised four 4K blocks
and that one of those blocks could have single or
multiple 1K segments disabled at any time. I felt
this would be a good solution.

I called a WATS number and ordered the
board, which arrived a couple of weeks later. The
board came packed in an outer wrapping of sealed-
air material and an inner sleeve of plastic. There
was a buff-colored manual that pronounced, in
typical salesperson terms, that the board was
“without a doubt the most versatile board on the
market today.” Several more paragraphs of sales
pitch formed the introduction to the manual, but
the last was the most important, because it said
that for six months there was a “no hassle, warran-
ty exchange program designed to keep your system
running.” Recent advertisements indicate that the
warranty program has been extended to 18
months, which makes it one of the best in the S-
100 line at this time and the best for this price.

Documentation

Documentation of the features of the board is
based heavily on hardware diagrams, so if you
don’t have a little familiarity with hardware you
will find the explanations rough going. As an ex-
ample, the section on memory addressing uses the
logical design of the board, complete with talk of
“pull-up resistors” and “open-collector wired-OR
circuitry,” to describe how the address switches
should be set. But once you get the manual de-
coded, you will be rewarded by seeing that the
board is quite flexible—if you don’t speak TTL,
find someone who does and get him to help you.
The example of memory addressing on page 6 and
the table on page 5 are helpful in setting the ad-
dress switches.

Unfortunately, although the legend “IEEE-
696/S-100" appears on the top of the cover page

Andrew L. Bender, M.D., Neurological Services,
Inc., 336 Center Avenue, Westwood, NJ 07675

of the manual, no reference to the standard is
made in the manual, nor are any timing diagrams
included that would allow anyone to determine if
the board is in strict compliance with the standard.
However, I can tell you that it will work in an Al-
tair 8800b, IMSAI 8080, or an IMSAI with an
Ithaca Intersystems Rev. 1.4 Z80 CPU card run-
ning either at 2 MHz or at 4 MHz.

Bus control options

The memory board can be made to disappear from
the address space if the PHANTOM®* line on the
S-100 bus (pin 67) is pulled low. This phantom
feature is necessary with certain bootstrap hard-
ware which requires that the hardware seize con-
trol of the address space where RAM would nor-
mally be present. Examples of this are the Tarbell
or Cromemco disk controllers.

Another feature allows the board to generate its
own MWRITE signal. In the older, front-panel S-
100 computers, PHANTOM?* was generated by
the front-panel logic and fed onto the bus. The
newer computers may or may not generate this
signal, so Memory Merchant farsightedly in-
cluded the logic for generating it right on their
memory board. The switch position for MWRITE
is labeled “STROBE,” which I don’t care for; it
should be called MWRITE because that is what it
is. Another option, switch-selectable, allows the
board to disappear from the address space on pow-
er-up. This is a special kind of phantom which is
selected when the PWRSET switch is on. If nor-
mal operation is desired, PWRSET should be off
and PWRCLR should be on.

Extended addressing operation

The board contains the logic to allow for the first-
generation type of extended addressing known as
“bank select.” In this technique, the board is se-
lected by means of an output operation that puts
on the data bus a byte with one bit (selected by the
user) set; the board recognizes this bit as a “‘se-
lect” for the 64K bank containing the board. In
order to accomplish this, the board contains a row
of eight select lines and a jumper plug to allow the
jumpered bit to be the select code for this board.
Another DIP switch sets the I/O address for the
board.

Bank select was the extended addressing tech-
nique prior to the advent of the IEEE-696 stan-
dard, but now there is a new method of address
selection—we just add more lines to the address
bus. If you are using the extended lines, you must
remove two chips from one area of the board and
insert them in another. This disables the bank-
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GET THE BEST OUT OF CP/M-
WITH WAVE MATE'S ZZLLLT

R

° 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
@ 2nd Serial Port
(11) DART

(12) Charge Pump

(13) 128K RAM

(14) Data Separator
@ Boot Disk Setter
@ Floppy Disk Contr.
(151" Floppy Conn.
@ 8" Floppy Conn.

¢ Cost Effective

* Highest Performance of any
4MHZ 280 Board

¢ 128 K Usable RAM

* €nhanced Software to
Optimize CP/M

* 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

2385 0 6 &

T T D& 0

WAVE MATE INC. WAVE MATE INTERNATIONAL
14009 S. Crenshaw Blvd. 159 Chee de Vieurgat
Hawthorne, CA 90250 1050 Brussels, Belgium

(213) 978-8600 Telex: 194369 Tel: (02) 649 10 70 Telex: 24050
CIRCLE 63 ON READER SERVICE CARD

When you're into heavyweight software development you
need more operating system power than CP/M can offer.
MICROSHELL builds up CP/M with UNIX features that really
elp you put out software. Just for starters: MICROSHELL
runches long CP/M dialogs into one-line commands. Puts
huscle and flexibility into SUBMIT commands. Captures CRT
tput and redirects it to CP/M files without retyping. Pulls
‘'ograms from another disk drive or user number auto-
atically (makes hard disk handling a snap). 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. -

TCP/M, Digital Reséard-n,- UNIX, Bell Laboratories; Apple, Apple Computer, Inc.

 Order Toll Free: 800-368-3359 : -
VISA, MasterCard accepted. NEW

Overseas add $20.00 for air mail. T

Manual only: $25. GENERATION

CIRCLE 28 ON READER SERVICE CARD W
2153 Golf Course Drive

Reston; VA 22091
(703) 476-9143




PROGRAMMER’S GUIDE TO

CP/M

Edited by Sol Libes

Here’s an important collection of CP/M in-
sights that you'll never find in any CP/M
manual. CP/M is the most popular microcom-
puter DOS in use today, and this widespread
use has generated many innovative tech-
niques and enhancements of CP/M. Program-
mer’s Guide to CP/M tells you what these
enhancements are and how
to put them to use, how to
get around apparent limita-

January 1980 and February 1982. Except for
this collection, these articles are now unavail-
able! Programmer’s Guide to CP/M gives you
an in-depth look at CP/M from the viewpoint of
the programmer—the individual who creates
the software that interfaces directly with
CP/M, or who is installing CP/M on systems for
which configurations do not
already exist.

Contents include “An In-

tions of a CP/M system and
why CP/M is far more versa-
tile than you might have ima-
gined. Every article in
Programmer’s Guide to
CP/M originally appeared in
MICROSYSTEMS between

An in-depth look at the most wudeiy usad
microcomputer DOS in the world

Edited by Sol Libes

Editor, Microsystems Magazine

: 2] troduction to CP/M,” “The
PROGRAMMER’S GUIDE TO CP/M Connection.” “CP/M
Software Reviews,” “CP/M

Utilities & Enhancement,’
“CP/M 86" and “CP/M Soft-
ware Directories.”” 200
pages, $12.95.

CP/M is a registered trademark of Digital Research, Inc.
r T e e T e RSTEE G 1

Send me .
at $12. 95 each plus $2 for postage and handling.
#14C o

Foretgn 6rders {except Canada and Mexico) add
$3 for postage and handling. Shipped airmail only.
[ 1 PAYMENT ENCLOSED $
5% sales tax.)
[ CHARGE MY:
[ ] American Express

[1MasterCard [ ] Visa

Cad. Exp.
Mo . _._Date

copies of Programmer's Guide to CP/M

. (NJ residents add

__________1

Ssgnaturs

GP _ﬁat_! Ve GoIRpd tiné Dept. NA2F - 39 East Hanover Avenue - Morris Plains, NJ 07950 I

Print Name

Address____ : . Ap

City

State Zip

{
I
I
|
For faster service, =
!
|
d

CALL TOLL FREE: 800-631-8112
(In NJ only, call 201-540-0445)
Please refer to Dept. NA2F when ord_erin'g.

[] Check here for FREE catalog.
lnstituﬂons only—purchase orders under $50 not accapled



Memory Merchant continued . . .

select feature and enables extended addressing ac-
cording to the IEEE-696 standard. I couldn’t test
either feature, since I have a single-bank system.

Segment selection

One 4K block can be disabled in 1K segments by
means of a DIP switch that enables or disables any
1K segment in this particular block. Since each 4K
block can be located on any 4K boundary in mem-
ory, having only one block that can be disabled in
1K segments is no drawback. I used this feature
and it worked properly.

Physical construction

The board is neatly constructed with a recent gen-
eration of TTL logic. It’s nice to see all the part
numbers silk-screened on the board, which is un-
cluttered in layout and, with the exception of in-
correct silk-screen part numbers in two locations,
well done. Unfortunately, there are no card ejec-
tors on the board, and I consider this a drawback.
Card ejectors add little to the cost of a board. They
are a big help in getting a board out of a crowded
cabinet, making it easy on my fingers, which are
easily torn up by the soldered leads on the pc side
of the board. Most of the chips on the board were
manufactured by American semiconductor
firms—a departure from the past.

Conclusion

The Memory Merchant MM 16K 14 static RAM
board is a bargain-priced board that performs well
at 4 MHz and 2 MHz. The documentation is not
sufficient to allow a total novice to use every fea-
ture of the board easily, but does explain in great
detail exactly how the board works. With a little
study and some help, anybody could learn to use
the board. The principal features are extended or
bank-select addressing, phantom capability on
power-up or phantom line assertion, optional on-
board MWRITE signal generation, and a 4K
block with individually controlled 1K segments.

Statements regarding compliance with the
IEEE-696/S-100 standard are notably absent
from the text. The advertisements do not state that
the board is compatible or include any of the other
euphemisms for “Well, it looks like it, but it really
isn’t it.” Since the board will operate only up to 5
MHz it is, in this aspect alone, not in compliance.
The warranty is excellent.

The board is manufactured by Memory Mer-
chant, 14666 Doolittle Drive, San Leandro, CA
94557, It is distributed and discounted by a large
number of retailers, judging from recent advertise-
ments in several popular computing magazines.
The price is $169 and the company will ship within
48 hours after receipt of order.

Andrew L. Bender is a practicing physician spe-
cializing in neurological diseases. He has over
20 years’ experience in assembly language pro-
gramming, and is designing a database for sei-
zures and epilepsy. He likes kids, cats, and
Bach, but not necessarily in that order.

KEY SYSTEM 16

A True 16 Bit S-100 Computer
Available NOW
assembled & tested as a unit using Compupro boards
With:
CPU 8086 (10 Mhz)
128k memory (16 bit wide)

3 serial 2 parallel I/ O ports
DMA Floppy Controller

2 DD DS 8" Floppy Drives
in enclosure with power
supply and cables

20 slot S-100 Enclosure
CP/M 86

KEY SYSTEM 16H10
$8190.%

as above except, instead of 2 floppies, system
includes 1 8” DD DS Floppy, andone 10Mb8” hard disk.

MICRO SYSTEMS INC.

822 Boylston St., Chestnut Hill, MA 02167
(617) 738-7308

Compupro is a trademark of Godbout Electronics
CP/M 86 is a trademark of Digital Research Corporation
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INFORMRTION MANAGEMENT
PACKAGE (indexing,
sort & search,
tabulation,

address labels,

word processor inter-
faces, and lots more!

A> COMMUNICATION SOFTWRRE
R> For CP/M-based Systems

CP/M 1s q trodemark of Digital Research

A>

TIIr|1|11|||[Ll||||||T
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Configured for a wide variety of systens.
Disk formats include 8-inch, Osborne, Xerox ...
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L Dealer
" inquiries

1
255 R A R i e SRS G RSO e i, BEPY O DMy I

MasterCard, Visa & American Express cards welcome.
Separately ordered documentation may be returned

Call or T COMPU-DRAKW

urite 1227 Goler House
for Il Rochester, NY 1§20 i
Information TR Phone: (716)-454-3188 lnviie
1 1 1 1 T e 1 1 1
% for full refund within 10 dayst
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HARDWARE REVIEW
Semidisk

Eliminate those disk access delays
with a virtual disk system

by Bill Machrone

emidisk is an S-100 card with 512K of

dynamic RAM, specifically designed to

emulate a CP/M disk drive. It comes

with support software, including a self-

installing driver that relocates itself un-
der the CCP. The driver software can also be built
into your current BIOS, which offers several ad-
vantages.

Experience may not be such a good teacher, for
when 1 received the Semidisk [ immediately
plugged the card into my system, put the software
disk into my B drive, and looked at the directory. I
found a file called “SEMIDISK.COM™ and exe-
cuted it. The program announced that it was clear-
ing memory and that I had a new drive

been running the CompuPro/G&G Engineering
Warp Drive whenever I had a few spare 64K
boards sitting around, and the drivers were al-
ready in my BIOS. The Semidisk, I thought,
would make a nice addition to what I already had.
As it turns out, there is no need for the 512K to be
memory resident and, indeed, the port-addressed
design is a wiser choice. It robbed me, however, of
the ability to brag that I had a half-megabyte sys-
tem on my desk.

As I continued to read, I found all manner of
nice surprises. The software drivers are utterly
configurable, so that they can be located above
CP/M or integrated into the BIOS. All source

E. I1did a STAT on it and found that I
had 504Kbytes free. Nothing could
have been easier. By all past experi-
ence, plugging in a foreign card and
running unknown software should have
crashed the machine, wiped out the sys-
tem tracks on my A drive, and run the
head into the stops for good measure.
So much for past experience. Some-
times it pays to live dangerously.

I then PIPed a few files to the Semi-
disk and got my kicks watching them
execute instantly. Next, I popped Semi-
disk’s floppy out of my B drive and put
in one of my double-density disks with a
big file on it that I would try sorting in
Semidisk for a speed comparison. I
typed "C and went to read the directory.
“BDOS ERR ON B: BAD SECTOR,” said my
system. I stopped to look at the manual.

It turned out that the Semidisk software run-
ning at the top of my TPA was blocking the warm
boot action so that it would not be overwritten and
disconnected from my BIOS. In my reading, I also
found that I could disable this feature and enable
the Semidisk software to reread itself from my A
drive each time I warm-booted. For that matter, I
could also set a whole host of options that I didn’t
understand, considering that I hadn’t read the
manual thoroughly.

As I read more about it, I was at first disap-
pointed to learn that the Semidisk’s 512K is not in
the processor’s memory map and that data to be
stored or retrieved are passed through a port. I had

Bill Machrone, P.O. Box 291, Fanwood, NJ
07023

S§-100 Semidisk 512K dynamic RAM card, serving as a
virtual disk. (Photo courtesy of Semidisk.)

code is provided on the disk that comes with Semi-
disk. There are suggestions on how to make it fast-
er(!) using Z80 block I/O instructions. There is
also a nice discussion of why the design choice was
made to access the memory through 1/O ports
rather than extended addressing. After comparing
the Semidisk with the extended-address based
Warp Drive, I agree with their choice. Port 1/0 is
just plain faster than selecting alternate pages of
memory and flipping bytes back and forth through
the processor’s registers. It is also easier to imple-
ment on most machines. Finally, the dynamic
RAM chips that make up the 512K are much
more compact and cheaper than the equivalent
static chips that would be necessary for a Warp
Drive implementation. Just in case you were going
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The Well-Tempered Crbss-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.

XASMO5 .... 6805

XKASMOS9 .... 6809

XASMI18 ... 1802

XASM48 ... 8048/8041

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

XASMF8 .... F8/3870

XKASMZ8 ... Z8

XASM400.... COP40Q
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-80 version .................... $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 6052,
6809, 6800, 8085 and 8086/8088 ......

we $3,995.

(6805 and 8051 versions available starting
second quarter)

ROM Simulator -- ROMSIMbyInner 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 57 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 ...................... $389
Options include:
Software Driver Package ......... $ 30
RS 232 Cable w.covimmsim $ 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.

e ~

AVOCET
SYSTEMS INC.

DEPT. 183-M

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




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 CP/M® 22 or MP/M ......... $ 50.00
8086 FORTH for CP/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, 6502

Cross Compiler for one host and one target ... $300.00
Each additional target. . ....................... $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
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Semidisk continued .

ANNOUNCING:

THE MASTER MAX

$2540.

FEATURING:
5-100, IEEE 696 4 SLOT MOTHERBOARD
Z80 AT 4MHZ SINGLE CARD COMPUTER including:
64K RAM (64K X1 chips) / 2 serial ports (ZSIO) / 2 eight bit
parallel ports, one usable asintelligent Winchester interface
(ZP10} / On-board EPROM (2732) / NEC floppy disk controller /
all devices interrupt driven / real time clock
CP/M2.2°
Dual Tandon 8” drives, single sided, double density, 1.2 MB. Quali-
ty, regulated power supply. Three empty slots for expansion.
Compact, light weight, modular construction.
Dimensions: 17% “wide, 5% " high, 23 “ deep.
OPTIONS:
220 volt, 50HZ operation at no extra charge
Doublesided, doubledensity 8 “ drives, 2.4 MB: Add
Turbodossingleuserwithspooler: Add. ............... $100.
Turbodos multi user withspooler: Add
We can also provide you with terminal, printer, other peripherals
and software from our extensive catalogue.
CALL OR WRITE FOR FURTHER DETAILS OR FOR DEMONSTRATION
Prices subject to change without notice.

oit: JOHN D. OWENS it

Associates, Inc.
12 Schubert Street, Staten Island, New York 10305
(212) 448 6283 (212) 448 6298 (212) 448 2913
TWX: 710 588 2844 CABLE: OWENSASSOC.
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to put an airline reservations system on your mi-
cro, you'll be pleased to know that 16 of these
boards will work together to give you 8 megabytes,
the CP/M limit for disk size.

You don’t realize, though, just how fast a Z80
can move data around until you PIP a big file from
one virtual disk to another. In this case, I went
from the Warp Drive (CompuPro calls it M-
Drive) to the Semidisk and back again. Both ap-
peared as fast to the naked eye, but the Semidisk
won out in objective, timed comparison tests. Also,
normally disk-intensive operations like full file
sorts become trivial, dropping from minutes to
mere seconds in execution time. Even if you count
the time it takes to load and unload the Semidisk
and store things permanently on a floppy, you are
still miles ahead. Even hard disk cannot match it
in speed. It was a joy to do binary searches in Basic
and indexed searches as with dBASE II: the re-
sults were instantaneous. Similarly, having Word-
Star’s overlay and message files on the Semidisk
made it seem as though all of WordStar was mem-
ory resident. (I guess it was.)

ou may have noticed that there were only

504K free of the 512K on the card. In addi-
tion to the reserved “tracks” for the directory (128
entries) there is a reserved area for checksum
bytes, one per “sector.” The checksums work ex-
actly the same way they would on a disk and offer
the same protection against soft errors and, in this
case, failing memory chips. One of the software
utilities supplied with the Semidisk is a memory
test, again, with source code. The Semidisk I used
remained solid throughout the test period. There is
also a battery backup connector on the board, with
provisions to trickle-charge a nicad or gel cell bat-
tery whenever the system is on.

The Semidisk memory board also has a lot of
potential that is unrealized at this point. It would
be a good track-buffering host for TurboDos or
one of the other “high speed” CP/M lookalikes.
MP/M could also benefit from its speed, but the
routines would have to be incorporated into the
system’s XIOS, unless some software wizard can
figure a way to put its driver software into an
RSP.

In summary, there was nothing I didn’t like
about the Semidisk except, perhaps, the price. Not
that $1,995 is too much for a 512K disk that does
everything instantly, but I hope that falling com-
ponent prices and free market competition bring
the price down so that it will be in reach of more
people. This kind of performance is addictive.

Available from: Semidisk
Box GG
Beaverton, OR 97075
(503) 642-3100

Bill Machrone is a systems designer with wide
experience in putting business applications on
mainframes, minis, and micros. His special in-
terest is database management systems for mi-
cros—doing a big job on a small machine.




Good reasons why you should
subscribe to Creative Computing.

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

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

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

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

OW:

(

Creative Computing
gives you thin
actually do with a
computer.

N

Creative Computing
discusses business
applications in simple,
nontechnical language.

‘\

€ Creative Computing )
helps you decide which
computer equipment

is best for you,

Just owning a computer isn't enough.
You’ve got to know what to do with it.
That's why applications are our primary
focus. Text editing, animation, graphics,
business simulations, data base and file
systems, music synthesis, control of
household devices, communications,

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

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

games—some of the applications and soft-
ware you'll learn about in Creative

Computing.
s Y,

editing, word processing and simulations.
And all the software available for business
people.

- P J
™ (3

what's right for you and your pocketbook.

covers computer
education in depth.

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

8 Creative Computing N\ (8

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

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

Creative Computing )
features the state of
the art.

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

Our price is right.

By subscribing to Creative
Computing now, you can save

YES! Send me Creative Computing for:
[] One year (12 issues) for $19.97—I save 20%!
[] Two years (24 issues) for $36.97—| save 26%!
[[] Three years (36 issues) for $49.97—I save 33%!
Savings based on full one-year subscription price of $24.97.

Check one: [] Payment enclosed. [] Bill me later.

Mr./Mrs./Ms

brings you the answers.
Sl P v
-~ ~ ——————=—=-SAVE UP TO 33%! ~———————
as much as 33% off the full
subscription price. To learn

Creative Computing - PO. Box 5214 - Boulder, Colorado 80322
elsewhere what you'll learn from Creative

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

N

(please print full name)

Address

Join over 150,000

Creative Computing readers
by subscribing today!
Just use the coupon
atright.

City.

State Zip




A DMA Adapter

by John M. Potochnak

ype-ahead is a birthright. One of my

first modifications to CP/M was to im-

plement it. Type-ahead requires pro-

cessing the console key-pressed inter-

rupts and buffering the characters re-
ceived. Unfortunately, my disk controller is of the
programmed [/O variety, in which the disk con-
troller software disables interrupts during trans-
fers to avoid overruns. A full rotation of the disk-
ette could be required before the desired sector
was over the read head. For 8" diskettes, as much
as one-sixth of a second could lapse with interrupts
ofl. If more than one character was typed during
this interval, those additional characters would be
lost.

I lost about one character out of six if I typed
while disk I/O was in progress. Clearly something
had to be done. One possibility was to type slowly
during disk accesses. | found this frustrating. An-
other was using a separate S-100 board to handle
the disk controller. I dismissed this as excessively
expensive both in design time and materials. The
solution I chose was to have a small adapter board
with a Z80 CPU chip, a Z80 DMA chip, and one
74L.S09. This board would plug directly into the
Z80 CPU chip socket on my processor board.

This solution has a very low cost factor (very
important), and since the CPU and DMA chips
were designed to work together, it was easy to de-
sign and build. This design also permits the DMA
controller to use on-board memory mapping hard-
ware and 1/O devices.

The adapter board I built is designed to work
with an SD Systems SBC-200 CPU board. It
makes use of an I/O device select signal that is
unused by the SD hardware. If you want to use
this adapter on another CPU board, you may have
to include additional hardware to decode the I/O
port address of the DMA chip.

The adapter has four wires that connect it to the
CPU board. One is device select (CE), another is
the ready line (RDY') from the DMA chip, the last
two link the DMA chip into the interrupt chain so
that vectored interrupts are possible. All other
connections are made through the CPU socket.

On the right side of the schematic, the four
wires at the top are the ones that come from the
adapter board and go to points on the CPU board.
The IC numbers and pins specified there are for
the SBC-200 CPU board. These connections will
allow for vectored interrupts and will give the
DMA chip the I/O port address 70H. Actually,
the chip will respond to addresses 70H through
73H, since I did not bother to discriminate further
in addressing.

John M. Potochnak, 106 Birchwood Terrace,
Wayne, NJ 07470

Building the DMA adapter

I made the adapter using a small piece of perf
board on which I glued three wire-wrap sockets:
two 40-pin sockets for the CPU and DMA chips,
and one 14-pin socket for the 74LS09. I then wire-
wrapped as many of the connections as possible.
From the schematic you can see that most of the
Z80 CPU’s pins go straight through to the S-100
board’s socket. I cut those of the CPU’s wire-wrap
socket pins which did not go through and then sol-
dered the rest to a 40-pin DIP plug. The three con-
nections that did not go through were then sol-
dered in place.

After the board is constructed, but before any
of the four wires have been connected, the board
can be tested. Tie the DMA’s RDY line to +5 V.
Plug in the board in place of the CPU chip. Make
sure your machine performs properly with the
board in place.

Obtain a copy of the Zilog -document entitled
“Z80-DMA Direct Memory Access Controller.”
This document has a good example in it. Use the
document to program the DMA chip to do a mem-
ory transfer. I transferred 1K of data from my
BIOS to low memory. If this works, you are prob-
ably all set. Connect the four wires from the
adapter to the appropriate points on your CPU
board. I soldered the wires in place on my S-100
board and terminated them in a 4-pin socket. The
mating plug is mounted on the adapter board. This
makes it easy to remove the adapter board.

I connected the RDY line to V7 on ‘the S-100
bus. I then connected DRQ (data request) ANDed
with INTR (interrupt request) on my disk control-
ler to VI7*(pin 11). This allowed the DMA to re-
spond in byte-at-time mode to the floppy disk con-
troller’s data requests. Now it is no longer neces-
sary to turn off interrupts during floppy disk 1/0,
and consequently I no longer lose typed-ahead
characters.

I have included code segments that show the
with/without DMA portions of my BIOS. Start at
the label RDSC to read a sector or WRSC to write
a sector. The code in the DODMA conditionals is
assembled and reflects the use of the DMA adapt-
er. Where DODMA = 0 appears, you can see how
the 1/0O would be done without the adapter.

One problem I ran into was that I could not
read status from the DMA chip while it was trans-
ferring without messing it up. This means that you
must implement end-of-block interrupts so you
can tell when the transfer is complete. I used a
very simple scheme where a byte was set nonzero
and the I/O was started. The code then loops,
waiting for that byte to go to zero. The vectored
interrupt on end-of-block from the DMA simply
zeros the byte.

The schematic (see Figure 1) shows all the
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parts I used: three chips, two resistors, three wire-
wrap sockets, and one dip plug. I measured the
current being drawn by the SBC-200 CPU board
in stock form; its regulator had plenty of reserve
capacity to support the two additional chips. You
should probably check this for other CPU boards,

as the Z8BOA-DMA chip draws 200 ma.

Be sure to get the right part. The Z80A-DMA
is required if you have a 4 MHz CPU—the “A”
indicates 4 MHz. Shop around for the DMA chip.
I found that prices ranged from about $15 to al-
most $50. I spent less than $30 for everything.
That’s quite cheap for the functionality you get.

I got a copy of the Z8O-DMA document from a

30 Ao -]
31 Al 5 16 CE*
32 Az r e Ul
33 A3 3 25 RDY
F——— = 5-100 PINI11 (VI7*
34 Aa 2 ag el ( ) NOTE 1
35 As 1 b———————-u17-11
36 As 40 NOTE 2
37 A7 39 iﬁ——E——-h—UIT...‘I‘I
38 As 24
39 As 23
40 Ao 22
1 An 21
2 A2 20
3 A3 19
4 Ala 18
5 Ais 17
Z80A 14 o 35 Z80A
15 1
CPU T DMA
8 D3 32
v Da 31
9 Ds 29
10 Ds 28
13 D7 27
27 M1* 26
20 IORQ* 10
9 MREG 12
21 RD* 9
22 WR* 8
6 ¢ 7
23 BUSAK* 14 | BAI*
NOTE 3 { 16 INT* 37
25 BUSRQ* 15
11 +5V 11 13 BAO*
29 GND 30
,
4.7K
y
4.7K
3| 6 1|4 14|
9
10
74LS09 12
13
25 7
DIP PLUG-25 = BUSRG* I
DI PLUG-16 = NT"
BUSAK*
DIP PLUG-23 =

NOTE 1: Off-board connections shown for SD SBC-200 CPU board.

NOTE 2: IEI—pin bent out on U17 and connected

to IEL

NOTE 3: Not through on dip plug.

NOTE 4: On Versafloppy Il—U16-8 connected to

IEO — connected to empty slot caused by bent-out pin above.

5-100 PINT1 (VI7*).

Figure 1. Z80 DMA Adapter Circuit For SD Systems SBC-200 CPU Board

83



€851 Alenue[ swoIsSOIN P8

F73B
F73C
F73D
F740
F742
F743
F745
F747
F748
F14B
F74D
F74E

F74F
F750
F751
F754
F756
F758
F759
F75A

F75C
F75F
F762
F764
F767
F769
F76A
F76D
F770
F771
F773
E774
F175
F776
F778
F77A
F77B
F77E
F780
F781
F784
F785
F788

AF

32D9FC
D3FF

EDBO
3E01

32D9FC
D3FF

c9

F5

AF
32D5FC
3EC3
D370
Fl

FB
ED4D

3ADBFC
32D9FC
D3FF
3ACDFC
D364
FB
210000
3ADSFC
B7
2818
2B

32DBFC
C3FCAA

u371
0372
0373
0374
0375
0376
0377
0378
0379
0380
0381
0382
0383
0384
0385
0386
0387
0388
0389
0390
0391
0192
0393
0394
0395
0196
0397
0398
0399
0400
0401
0402
0403
0404
0405
0406
0407
0408
0409
0410
0411
0412
0413
0414
0415
0416
0417
0418
0419
0420
0421

0423
0424
0425
0426
0427
0428
0429
0430
0431
0432
0433
0434
0435
0436
0437
0438
0439
0440
0441
0442
0443
0444
0445
0446
0447
0448
0449
0450
0451
0452
0453
0454
0455
0456
0457

DO DISK IO INTO THE APPROPRIATE RAM BANK

IF DODMA=0 IF NOT DMA DISK IO
RDSCCB: LD A, (BANK) ; GET BANK
DI ; MAY NOT HAVE IRPS DURING PROG'D 10 XFER
LD (CBANK) ,A ; NOTE REIGNING MEMORY BANK
ouT (MB) ,A ; SET AS APPROPRIATE
LD A, (CMDSV) ; THE READ COMMAND
ouT (CMD) ,A ; OUTPUT COMMAND
LD A,B ;; REMEMBER 512 BYTE SECTORS
JR 2
IR 2 ; WAIT FOR STATUS UPDATE
INIR ; INPUT A SECTOR
OR A i; SEE IF 512 BYTE SECTORS
JR NZ, RAM1 ii NO
INIR ii YES, READ ANOTHER 256 BYTES
JR RAM1 ; DONE, BACK TO RAM BANK )
WRSCCB: LD A, (BANK)
DI NC IRPS DURING XFER
LD (CBANK) , A
out (MB) ,A
LD A, (CMDSV)
ouT (CMD} ,A ;i OUTPUT COMMAND
LD A,B ;; REMEMBER 512 BYTES/SECTOR (MAYBE)
IR 2
JR 2 ; WAIT FOR STATUS UPDATE
OTIR ; OUTPUT A SECTOR
OR A i; CHECK FOR 512 BYTE SECTORS
JR NZ,RAM1 ;i NO
OTIR ;i YES, OUTPUT ANOTHER 256 BTES
RAM1: LD A,l
LD (CBANK) ,A
out (MB) ,A
EI
RET
ENDIF ; END IF DODMA=0
; XFER DATA FROM/TO DE-BLOCKING BUFFER TO/FROM BANK 0 RAM
DOLDIR: XOR A i SET MEM BANK 0
DI
LD (CBANK) , A
ouT (MB) ,A
El
LDIR ; MOVE DATA
LD A, BACK TO BANK 1
DI
LD (CBANK) , A
our (MB) ,A
EI
RET
IF DODMA ; IF DMA DISK IO
; HERE ON END-OF-BLOCK INTERRUPT FOR DMA DISK IO
DMAINT: PUSH AF
XOR A
LD (DMAFLG) ,A ; SET END-OF-BLOCK SEEN
LD A,0C3H STOMP DMA
ouT (DMA) ,A
POP AF
ET
RETI ; RETURN TO MAINLINE

; USE DMA TO DO DISK 10 INTQ APPROPRIATE MEMORY BANK

DOIOCE:

DMAWT :

A, [ BANK) ; RAM BANK TO DO THIS IO INTO
{CBANK) , A ; REMEMBER CURRENTLY REIGNING RAM BANK
(MB) ,A ; SET RAM BANK
A, (CMDSV) ; GET DISK CONTROLLER COMMAND
(CMD) ,A ¢ ; START THE DISK CONTROLLER
' ; LONG TIME OUT
A, (DMAFLG) ; NON-ZERO IF END-OF-BLOCK INTERRUPT
A ; HAS NOT OCCURRED YET
Z, ENDRM1 ; INT ON END-OF-BLOCK OCCURRED
HL
A H
A ; ELSE DECREMENT TIMER FOR IO OPERATIONS
NZ,DMAWT
Al ; BACK TO RAM 1 ON TIMEGUT
(CBANK) ,2 ; REMEMBER CURRENT RAM BANK
(MB) A
$STOMP ; INSURE DMA CHIP IS DEAD ON TIMEOUT
A
(DOSTAT) ,A JUST NIX STAT LINE ON ERROR
TIMOUT ; TIME OUT ERROR

R '&l?{)
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w w w
F78B 3EO01 0460 ENDRM1: LD A,l ; BACK TO RAM 1
F78D F3 0461 DI
F78E 32D9FC 0462 LD (CBANK) ,A ; REMEMBER CURRENT RAM BANK
F791 D3FF 0463 ouT (MB) ,A
F793 FB 0464 EI =
F794 3ADBFC 0465 LD A, (DOSTAT) ; SEE IF MUST DO DELAYED STAT LINE
F797 B7 0466 OR A
F798 CATEAA 0467 JP Z,END ; NO, JUST DO END-OF-XFER PROCESSING
F79B ES 0468 PUSH HL ; ELSE PRESERVE HL AND
F79C CD2DA2 0469 CALL SSTATLN i DO STATUS LINE
F79F FB 0470 EI ; SSTATLN DISABLES INTERRUPTS
F7A0 El 047 POP HL
F7Al AF 0472 XOR A ; STAT LINE OUTPUT, CLEAR REQUEST FOR IT
F7A2 32DBFC 0473 LD (DOSTAT) ,A
F7AS C37EAA 0474 JP END ; PROCESS END-OF-XFER
0475 ENDIF ; END IF DMA DISK IC
2343 ; READ A SECTOR
AA4L CD30AB 2344 RDSC: CALL DRINIT 3 INITIALIZE DRIVE
AR44 3EB8 2345 LD A ,RDCMD ; READ COMMAND
ARdG CDS54AA 2346 CALL STSDBT ; SET SIDE BIT
AA49 2A8 2AC 2347 LD HL, (DDADDR) ; SET TRANSFER ADDR
ARAC 32CDFC 2348 RDSCO: LD {CMDSV) ,A ; NOTE COMMAND TO PERFORM
2349 IF DODMA=0 ; IF NOT DMA DISK IO
2350 CALL RDSCCB ; GO TO TOP 16K IN CASE RAM BANK 0 READ
2351 JR END
2352 ENDLF ; END IF NOT DMA DISK IO
2353 IF DODMA ; IF DMA DISK IO
AA4F CDASAB 2354 CALL SETDCP ; DO COMMON SETUP OF DMA FOR READ/WRITE
ARS2 1820 23585 JR DOIO ; START IO AND WAIT FOR END=-OF-BLOCK
2356 ENDIF ; END IF DMA DISK IO
2357
AARS4 &7 2358 STSDBT: LD H,A ; SET UP SIDE BIT IN COMMAND
AASS 3AC8FC 2359 LD A, (SIDE) ; SIDE WE WANT
AASB E6D1 2360 AND 1 ; CHECK FOR SIDE 2
AASA TC 2361 LD A,H ; GET BACK COMMAND
AASB CB 2362 RET z ; IF SIDE 1, JUST RETURN
AASC CBCF 2363 SET 1,A ; BELSE SET SIDE 2
AASE c9 2364 RET

T penuiuod J9ydepy YING




advd 3JIAHIS H3AV3H NO 69 31D4dID

—-
L o e M 2366 ; WRITE A SECTOR COMMAND
AASF  CD30AB 2367 WRSC:  CALL DRINIT ; INITIALIZE DRIVE
n z (') p -n ARG2 E 2368 LD A, WRCMD
) OpOE o o AAB4 2369 CALL )
o e —- — AA67 2370 LD HL, (DDADDR)
> | 3 (=] m AAGA  32CDFC 2371 LD (CMDSV) , A
w :"" z 2372 IF DODMA ; IF NOT DMA DISK IO
E oo 5 _O 2373 CALL WRSCCB ; WRITE SECTOR FROM APPROPRIATE
o MEMORY BANK
;% = g 2374 ENDIF ; END IF NOT DMA DISK 10
& ISK 10
A 2375 IF DODMA IF DMA DISK 10
m = -3 + "< AAGD  CDAYAB 2376 DCP ; ' UP FOR DMA XFER
- [ AATO 0602 2377 ; 'ION FROM READ
< ® o > 0 o : e oo S
-y AAT2 2378 i SENDING MORE GOODIES TO DMA CHIP
m 5 8 -3 O AAT4 2379 DOIO: A,B7H NABLE DMA
cCA-2 AAT6 2380 (DMAFLG) ,A ; NON-ZERO SAYS DMA BUSY
(] = omE 3 AATD 2381 (DMA) ,A ; (INT ON END-OF-BLK WILL CLEAR DMAFLG)
== 0 - AATE 2382 DOIOCB ; DO IO INTO CORRECT RAM BANK
p o | 7 e P g «3 2383 ENDTF ; END IF DMA DISK IO
DS | c =E 2384
b w O3 g P 2385 ; END OF COMMAND PROCESSING FOR SEEK/READ/WRITE
m - ] CDEDAA 2386 END: CALL WAIT
-— g A= = 2 DB64 2387 IN (STATUS ) ; UNIT STATUS
0 Py
x 5 a X O 57 2388 LD A
leri= 100 IABBAC 2389 A, (ERMASK) ; THESE ARE ERRORS TO WATCH FOR
- Sa < > A2 2390 D ECK FOR ERRORS
g X d c 2391 : NO ERRCRS, GOOD RETURN
N = g 7A 2392
w 0 me n=—n o 3289AC 2393 END2: LA ; SAVE ERROR BITS
o ° Yy R T CDDDAY 2394 CALL  DELAY
-3 S - Z F601 2395 OR 1 ; SET NO GOOD
£ & 9‘ OO0 =\ m ED7BBAAC 2396 LD SP, (SPSV)
20 = O D wm 3EFF 2397 LD A, OFFH
- + 3 3291AC 2398 LD (UNITCK) ,A ; FORCE DRIVE SETUP
=] 2" WO
2| = n & AA9E  C9 2399 RET
< 25082 O I
=) oy S —S - DL L~ 2566 ; DO COMMON DMA TUP FOR READ/WRITE
- o 2567 IF DODMA
ok 3 2 0 E o] ABAS9 F3 2568 SETDCP: DI ; NO IRP HERE
o o i o] ABAA 22BBAB 2569 LD (DmacA) , HL ; STORE XFER ADDRESS
= - ABAD ED43BDAB 2570 LD (DMABC) ,BC ; STORE BYTE COUNT
2 wn
o A ABB1 21BAAB 2571 LD ,DMAINI ; STANDARD INIT BYTES FOR DMA
t.s S A e ABB4 017010 2572 LD BC,DMALEN*100H+DMA ; B:=COUNT OF BYTES, C:=DMA
5 PORT ADDRESS
m ABB7 EDB3 2573 OTIR ; INITIALIZE DMA CHIP FOR THIS XFER
N'U w) Q E g] g ? o ABBS C9 2574 RET
= = 2575
FB cy o O — g 2576 ; DMA INITIALIZATION BYTES
ar g 3 R ABBA 79 2577 DMAINI: DEFB H ; BLK ADDR UPPER/LOWER, BYT CNT
N = U/L FOLLOWS
gkl g_ GOl e Th ABBE 0000 2578 DMABA: DEFW 0 ; BLOCK ADDR U/L
o - ") ABBD 0000 2579 DMABC: DEFW 0 ; BYTE COUNT U/L
eo.5 Cg r=-l1 Su 7 ABBF 88 2580 DEFB  8BH ; CLEAR END-OF-BLOCK STATUS
@ » ABCO 14 2581 DEFB 14H ; ADDR INCREMENTS, 'A' PORT IS MEMORY
80 oo = E" o ABCl 68 2582 DEFB 68H ; SET CYCLE LEN, 'B' PORT IS IO,
e I PP O I - - T ® FIXED ADDR
— Z (=) ©® 2202 C4 2583 DEFB 0C4H ; NORMAL TERMINATIONS, LONG IO
[ a W s e =] CYCLE LENGTH
tﬂ-o o R B o) ABC3 95 2584 DEFB 95H ; BYTE MODE, INT CONTROL, IO ADDR
oo = e ABC4 67 2585 DEFB DATA ; THE FLOPPY'S DATA PORT
> QE Y = o ABCS 12 2586 DEFB 12H ; VECTOR, INT ON END-OF-BLOCK
i E o & 7 ABC6 50 2587 DEFB IVCTC.AND,OFFH ; LSB DMA INT VECTOR
. —" =2 x 3 ABCT 82 2588 DEFB 82H ; RDY ACTIVE LOW
~N E 2 > @ £ -< ABC8 CF 2589 DEFB OCFH ; LOAD ADDRESSES, RESET COUNTER
. o € o= ABCY AB 2590 DEFB 0ABH ; ENABLE INTERRUPTS
w o 8 =R 2=+ >0010 2591 DMALEN EQU $-DMAINI ; THIS MUCH REQUIRED FOR READ
Wwm 5 =0 o o FROM FLOPPY
g AR g. o (_") Ei ABCA 05 2592 DEFB 0SH ; SWAP XFER DIRECTION FOR FLOPPY WRITE
= o ABCB CF 2593 DEFE OCFH ; LOAD ADDRS, RESET COUNTER
A 8 S.E 8 i % 5 2594 ENDIF ; END IF DMA DISK IO
m - =2 2595
=] ¥ =2 ; p— s 1t
£ pIZ+& DO = T e e
® 7O, @, ABCC  3EC3 2598 LD A,0C3H ; RESET DMA CHIP
m £ 'S o z = | T a ABCE D370 2599 ouT (DMA) ,A ; MAKE SURE CHIF IS GOOD AND DEAD
> aAaNZ2 30 A/ = ABDO D370 2600 ouT (DMA) ,A ; COULD BE IN FUNNY STATE,
o g S0 =3 o g ABD2 D370 2601 ouT (DMA) , A ; SO WE MUST ASSUME WORST CASE
A o8 = ABD4 D370 2602 ouT (DMA) ,A
= - iy - e = ABD6 D370 2603 out (DMA) , A
2= 0 O : 8 ABD8 D370 2604 ouT (DMA) ,A
E = =] A ABDA C9 2605 RET
® e <]
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What To Do about CP/MW’s
‘““Syncronization Error”’

SYSGENing CP/M version 2.2 from version 1.4
by Kelly Smith

uestion: How in the #*@%! do I
SYSGEN CP/M version 2.2 on my
CP/M 1.4 system when using its
MOVCPM (to generate a new system
image), and the &%#''*(@ thing keeps
coming back with SYNCRONIZATION ER-
ROR, and then promptly HALTS!”

The problem

Those clever people at Digital Research have em-
bedded the serial number (issued to you, I hope!)
in MOVCPM.COM, to discourage the “rip-off”
of CP/M by someone other than the rightful own-
er. . . . When MOVCPM is executed, it looks
for a match of its serial number to that of the host
system (your CP/M version 1.4) as it appears in
your system memory, detects that a “mismatch”
has occurred, and promptly locks up your comput-
er. . . . Argh! “You mean | have to write that
crummy “GETSYS” and “PUTSYS” stuff to
SYSGEN from 1.4 to 2.2 7?7 we ask our-
selves. . . .

The solution

Fake-out #1 . . . Your CP/M version 2.2, as
supplied by Digital Research, is SYSGEN’d for a
20-kilobyte Intel MDS 800 system. . . . So,
write a 20-kilobyte BIOS (and BOOT loader),
then do as follows to get a 20-kilobyte CP/M 2.2
system image:

A>B:<cr> <--- Switch from A (CP/M 1.4)
to B (CP/M 2.2)

B=>SYSGEN <--- Use CP/M 2.2’s SYSGEN
to get a system image

SYSGEN VER 2.0

SOURCE DRIVE NAME (OR RETURN TO
SKIP)B<(--- Get it . . .

FUNCTION COMPLETE

DESTINATION DRIVE NAME (OR RE-
TURN TO REBOOT)<<cr> <--- Return
A>SAVE 34 B:CPM20.COM <<--- Save the
CP/M 2.2 system image

OK, now SYSGEN normally on the B drive,
with your 20-kilobyte BIOS (and BOOT loader, of
course).

Fake-out #2 . . . Ah hah, so this is not your
copy (I know, you’re doing this for a friend . . . )
of CP/M version 2.2, and it’s been SYSGEN’d

Kelly Smith, 3055 Waco St., Simi Valley, CA
93063

for something other than a 20-kilobyte sys-
tem. . . . Double argh! All is not lost, however.
Just follow the (less than simple) sequence that
follows using the MOVPATCH.ASM file that is
listed after the SYSGEN sequence. . . . A word
of caution, however! Some implementations of
MOVCPM.COM not directly supplied by Digital
Research have been *fiddled” . . . . The ad-
dress referenced in MOVPATCH.ASM that
follows will not be the same. . . . Lifeboat
Associates has modified most versions of
MOVCPM.COM that I have seen for particular
applications (i.e., double density, etc.).

A>DDT B.MOVCPM.COM <cr> <<--- Get the
CP/M 2.2 MOVCPM in . . .
DDT VERS 1.4

NEXT PC

2800 0100
-IMOVPATCH.HEX << ---
MOVCPM patch

-R<Cer> <<--- Read it in
NEXT PC

2800 0000

-XP<cr> <--- We need to reset the program
counter

P=0000 100<<cr=> <<--- Set it back to address
0100 Hexadecimal

-G<cr> <<--- Go execute MOVCPM . . .

Set-up the

CONSTRUCTING 56k CP/M VERS 2.2 <---
Making my system size . . .

READY FOR “SYSGEN™ OR

“SAVE 34 CPM56.COM”

A>B: <<--- It was faked-out, switch to drive B
B>=>SAVE 34 CPM56.COM <<cr> <--- Save the
CP/M 2.2 system image

B=DDT CPM56.COM <<cr>> <<--- Bring in the
new system image

DDT VERS 2.2 <<--- The “new” DDT announc-
ing itself . . .

NEXT PC

2300 0100

-ISBOOTS5.HEX <c¢cr> <<--- My BOOT loader
-R900<<cr> <<--- Offset required for BOOT
loader position

NEXT PC

2300 0000

-ICBIOS56. HEX <cr> <<--- My 56 Kilo-byte
BIOS

-R4580<<cr> <<--- Offset for 56 Kilo-byte BIOS
position

NEXT PC

2300 0000
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-G0<er> <--- “Warm boot” your CP/M 1.4
system, . . .

B>SYSGEN<cr> <--- Use CP/M 2.2 SYSG-
EN to generate the system

SYSGEN VER 2.0 <--- The “new” SYSGEN
announcing itself . . .

SOURCE DRIVE NAME (OR RETURN TO
SKIP)<<cr> <--- Return

DESTINATION DRIVE NAME (OR RE-
TURN TO REBOOT)B <<--- Put on B
DESTINATION ON B, THEN TYPE RE-
TURN<cr> <--- Return

FUNCTION COMPLETE

DESTINATION DRIVE NAME (OR RE-
TURN TO REBOOT)<<cr> <--- Return

A> <--- Return to your “old” CP/M version
1 oos

OK, now remove the CP/M 1.4 disk from the A
drive, then remove the CP/M 2.2 from the B
drive, insert it in the A drive, and do a cold boot.
Hereafter, MOVCPM will operate normally, so
there’s no need to go through the MOVPATCH

routine . . . .

MOVPATCH.ASM for MOVCPM.COM
CP/M version 2.2.

(Note: you must set “msize” for your intended
system memory size to make this work. . . . As-
semble normally with the CP/M version 1.4
“ASM.COM” file. MOVPATCH.ASM may not
work with copies of MOVCPM.COM that are not
supplied by Digital Research.)

msize equ 56

; put your memory
; size here . . .

; absolute file control
: block address

db 20h,‘0’+ msize/10,°0’ + msize

org 05ch

mod 10,20h
org 232h ; serial number string
; length check
Xra a ; set flags
org 2c4h ; serial number match
; check

1xi h,1200h ; force movepm to
; look at its own

; serial number
end

Reprinted from CP/M-Net News

Kelly Smith is a senior engineer/programmer
with Pertec Computer Corporation, developing
diagnostic software for systems and system pe-
ripherals. He is the vice president of the Valley
Computer Club (Burbank, CA) and system
operator of the CP/M-Net Remote CP/M Sys-
tem, in addition to being editor and publisher of
the CP/M-Net News. Activities and interests
include contributing software to the SIG/M
User Group library and West Coast SIG/M
software distributor via modem.

UNIPROM

@ Reads programs 2704, 2708, 2758, 2508, 2516, 2716 (1 supply)
2532, 2732, INTEL’S 2732A and the 8755A (INTEL/NEC).
® Reads/erases/programs Intel 2816 and Hetachi48016 EEPROM’S
® No personality modules required.
® All signals are S-100 compatible (can adapt to most other kuses)
@® Port mapping occupies NO memory space.
@ An on-board wait-state generator allows usewith bus clock
rates exceeding 6mhz.
@ All software is 8080/8085/280 compatible.
@Software user friendly”.
®All software is fully CB/M & CDOS compatible.
Board(A&T) with extensive documentation — $199.00
Disk software (8” or NORTHSTAR 5.25") — $38.00
EPROM-based software with source listing— $55.00

CDUS 1= a registered trademark of CROMENCO
CP M is a registered trademark of DIGITAL RESEARCH, INC.
NORTHSTAR is a registered trademark of NORTHSTAR COMPUTER. INC.

[ CER-TEK

6020 Doniphan=[915] 581-6697=E | Paso, T X 79932
ELECTRONICS MANUFACTURING SINCE 1975

CIRCLE 76 ON READER SERVICE CARD

ANNOUNCING
~  THE C86™ C COMPILER

- —THE COMPILER THAT SPEAKS
THE LANGUAGE OF THE FUTURE!
Kernighan and Ritchie's book, The C-Programming Language, is ‘

the key source for C. Just as fundamental is the C86 w C
Compiler.

The C86 » C Compiler is especially designed for the IBM®
Personal, IBM® Display Writer, CP/M-86® and MS-DOS® .

For further information on the C-programming language
and the C86 -« C Compiler, please contact:

118 Computer Innovations, Inc.
" ; 75 Pine Street
Lincroft, New Jersey 07738
% Telephone: (201) sao-oey

CIRCLE 68 ON READER SERVICE CARD 87




Interfacing with the BSR X-10
Home Control System

by D. M. Gualtieri

t is uncommon today to find a computer hob-

byist who does not have an older, single-board

development system that is now sitting unused

on the shelf. A good use for such a board

would be as a dedicated controller for a home
alarm or automatic lighting system. The problem
exists as to how to interface a computer to the out-
side (115 VAC) world. One convenient starting
point would be the BSR X-10 Home Control Sys-
tem. This system, also sold by Sears as the “Sears
Home Control System™ and Radio Shack as “Plug
"N Power,” allows wireless remote control of
lamps and appliances through the combination of
a command console carrier current transmitter
and various receiver modules. The command con-
sole allows individual on/off control of up to 16
devices connected to wall switch replacement
modules or plug-in lamp and appliance modules.
The plug-in appliance modules can handle up to
15 amps of on/off control. The wall switch and
plug-in lamp modules can handle 300-watt incan-
descent lamps with an additional brightness con-
trol feature. A technical summary of the BSR sys-
tem was given by Steve Ciarcia in a recent article
in Radio-Electronics magazine (“Plug-in Remote
Control System,” Sept. 1980, p. 47).

Since the X-10 console has a built-in ultrasonic
receiver that detects command signals from a sep-
arately sold hand-held command unit not unlike a
television remote control unit, many computer in-
terfaces to this system have taken the form of ul-
trasonic synthesizers that produce the same codes
as the hand-held command unit (see, for example,
Steve Ciarcia’s article, ““Computerize a Home,”
which appeared in Byre, Jan. 1980, p. 28). This
interfacing method has the advantage of complete
isolation between the command console, which is
not isolated from the AC power line, and the com-
puter. It also eliminates having to dig into the
command console circuitry. Several manufactur-
ers produce computer interfaces that are based on
this ultrasonic technique. For example, Mountain
Hardware, Inc., 300 Harvey West Blvd., Santa
Cruz, CA 95060, produces an ultrasonic control
card for the Apple I1.

A more direct approach to computer control of
the X-10 modules is to directly synthesize the car-
rier current signal and inject it into the AC power
line. This method is potentially less expensive than
the ultrasonic method, since it would eliminate the
need for a command console. The obvious difficul-
ties with this approach involve isolation from the

D. M. Gualtieri, Box 1021-R, Morristown, NJ
07960

AC power line and impedance-matching the car-
rier current signal to the AC power line for effec-
tive power transfer. A less obvious but important
problem 1s generating a carrier current signal
without transmitting objectionable radio frequen-
cy interference (RFI). Scitronics, P.O. Box 5344,
Bethlehem, PA 18015, was the first to offer an S-
100 compatible interface that controls the X-10
modules by the direct synthesis method.

Although there are several commercial inter-

face units on the market, many computer hob-
byists are still motivated enough by cost, and the
challenge, to try to do it themselves. The home-
brewer’s viewpoint of the X-10 computer interface
problem can be summarized as follows:

1) Commercial units are nice, but they’re too
expensive.

2) The ultrasonic method would require a com-
mand console, another expensive item.

3) The direct synthesis approach is nice, but it
should be implemented mostly in software to
reduce hardware costs.

4) The hardware must be designed around
common components that can be obtained
locally, off-the-shelf.

tb)

ic)

d)

(e)

L]
s ;
N
AC LINE N Wl
60 Hz N 7
\\ /'/
N /s
~ 7
\‘. Ve
IS A
550 us
ZERO - J'I
CROSSING
FLAG
1000 us
—
.—] —I — MVB
ONE BIT — Mvse
— MVB
ZERO BIT — Mve
TIME ' us)

] 2778 5555 8333
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Figure 1. Timing diagram for the X-10 command signals. The command
bits are synchronized with the AC power line (a). The interface circuit of
Figure 2 generates the flag bit (b), which triggers the software genera-
tion of the sequence of command bits (¢} and (d). The command bits (c)
and (d) duplicate the timing of the signals from the X-10 command
console and control the 120-Hz multivibrator fMVBj of the interface.
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Table 1. House codes

House code

House symbol h, h, h, h,
M s} ] ] ]
E a %] a 1
C a %] 1 2
K g i) 1 1
o} ] 1 o a
G a 1 2] 1
A 8 1 1 ]
I 4] Ak 1 1
N 1 @ I ]
P 1 ] o 1
D 1 @ 1 8
L 1 ] 1 1
P 1 1 g ]
H 1 1 a 1
B 1 1 1 @
J 1 1 1 1

Now let’s see if the AC carrier current com-
mand signal can be generated cheaply.

The signal

Each of the X-10 carrier current commands is a
22-bit code that is synchronized to the AC wave-
form. This code modulates a 120-kHz carrier sig-
nal. A “1” bit consists of three 120-kHz mark
pulses, each 1 msec wide, in a half-cycle of the
60-Hz AC waveform. A “0” bit is represented by
the absence of the 120-kHz carrier during an AC
half-cycle (see Figure 1).

A command message consists of a four-bit
preamble (1 1 1 0), which sets the modules to a
“listen” state, followed by a house code and a de-
vice or function code. The house and device codes
specify one of 16 possible devices in one of 16 pos-
sible homes and correspond to the settings of the
two 16-position rotary switches contained in each
module. These codes, when taken together, allow
control of 256 modules. These codes are listed in
Table 1 and Table 2. Table 2 also lists the six
codes (clear, all on, on, off, dim, and bright) that
specify the module function. To turn module 3 on,
you would first transmit the 22-bit code for device
3, then the 22-bit code for the function “on”.

As mentioned earlier, the preamble is 4 bits
long, and the house code and the device/function
codes combined are an additional 9 bits. Where
are the other 9 bits of the 22-bit command code?
These extra bits are a consequence of the particu-
lar transmission method used by the X-10 com-
mand console. Instead of just transmitting the 9-
bit house-plus-device/function code after the
preamble, the command console interleaves the
complement of these codes in the command mes-
sage, so thata ““1” is always followed by a **0”’, and
a “0” is always followed by an extra “1”. The com-
mand message, therefore, is transmitted as:

E] P, P3 P4 by Fl h, H2 hy H3 h, H4d| H] d, az d,
dyd, d, ff

where (p, p, p3 P4) is the (1 1 1 0) preamble; h, d,
and f are the codes listed in the Tables; and the bar
signifies the complement of the bit.
Since these timings can be easily handled by
software, the hardware requirements are simple:
1) A method of detecting the zero-crossings of
the AC power line.
2) A gateable 120-kHz carrier current trans-
mitter.

The circuit

The X-10 interface circuit, developed around a
minimum cost/easiest construction criterion, ap-
pears in Figure 2. Isolation from the computer is
provided by two optical isolators, OP1 and OP2.
OP1 transmits the zero-crossing information to
one bit of an input port. OP2 accepts a TTL gating
bit from a computer output port to turn on the
carrier-current transmitter, a simple multivibra-
tor. This bus-independent design, which uses I/O
ports, is easily interfaced to any computer.

The zero-crossing detector is extremely simple.
The bridge rectifier, which supplies DC power to
the circuitry, produces a 120-Hz waveform that
goes to zero volts at each zero-crossing of the AC
line (assuming, of course, that there is no phase-
shift through the power transformer). At this zero
voltage point the Darlington transistor Q1, which
can be any NPN Darlington meeting the Vg re-
quirement, or even two NPN transistors, such as
2N3904, Darlington connected, is switched off,
causing the collector of the phototransistor in OP1
to go high. A 550-microsecond pulse is produced
at the computer input port centered around each
zero-crossing. This is the time when the voltage at
Q1’s base is less than the V; of the Darlington,
about 1.3 volts.

Table 2. Device/function codes

Device/ Device/function code
function d, d, d, d, f
1 o 1 1 o) o
2 1 1 1 o o
3 o g 1 o @
4 1 o 1 e e
5 o @ o 1 ]
6 1 e o 1 g
7 o 1 @ 1 o
8 1 1 ) 1 o
9 o 1 1 1 @
10 1 1 1 1 @
11 @ o 1 1 o
12 1 o 1 1 o
13 a a a o o
14 1 o @ o o
15 e 1 0 @ o
16 1 1 e 0 @
CLEAR 0 o o ¢ 1
ALL ON o o o 1 1
OoN o a 1 e 1
OFF g o 1 1 1
DIM @ 1 ) o 1
BRIGHTEN o 1 o 1 1

This bus-independent design, which uses 170 ports,
is easily interfaced to any computer.
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Interfacing with the BSR X-10 continued . . .

The 120-kHz carrier-current transmitter is a
simple multivibrator composed of transistors Q3
and Q4, which are cross-coupled by the 680 pF
capacitors and buffered by the Q2 and Q5 emitter
followers. The buffered signals at points “X’’ and
“Y* are coupled to the AC line. The 10-kilohm
base resistors and the two 680-pF capacitors set
the coarse frequency of the multivibrator, which is
fine-tuned by the 100-ohm trimpot.

Gating of the multivibrator is accomplished by
a simple technique. The bases of Q3 and Q4 are
diode-connected to the collector of Q6. When Q6
is off, these diodes are reversed biased, and the
multivibrator behaves as if they weren’t in the cir-
cuit. When Q6 is on, however, these diodes steal
the base drive currents from Q3 and 4, and the
multivibrator is shut down. The multivibrator is on
when there is TTL drive to the diode in OP2, and
off when that output port bit is zero.

Note the separate “ground” points in the cir-
cuit. The triangular ground symbol specifies a
floating ground which connects circuitry that is

R.S. 273-1385
1N4004

117 VAC LINE
< »
o
5]
<
n
o
S -0
=
B
4 =
-
[a]
Y
2 |
L |
’—%

Q1 = MPS-AI3

TO INPUT PORT

Q2-Q6 = 2N3904

OP1-0P2 = MCT2

Tt NOTE : The symbol ¢ specifies o floating
ground NOT connected to computer ground -4,

41—

SERRE 0.014F

4700 '[ 400V

MCT 2

!;
~IN41487*
!., 5 1N41

bot.

FROM OUTPUT PORT

Figure 2. Circuitry for the X-10 interface. Note the floating ground and
the three 400-volt capacitors.

not isolated from the AC line. This ground should
never be connected to the computer ground, which
is specified by the conventional ground symbol.
The optical isolators OP1 and OP2 keep these two
grounds isolated and provide data exchange from
one side of the circuit to the other.

Calibration

Calibration of the multivibrator is easy. Although
the usual test instruments cannot be connected to
the circuit because of the floating ground, the
square wave generated by the multivibrator has
harmonics that appear in the AM broadcast band.
These harmonics occur at 600, 840, 1080, 1320,
and 1560 kHz. Although these harmonics are
sharply attenuated by the 1000-pF capacitor, the
capacitance of the AC line, and the balanced line
configuration of the circuit which drives each side
of the AC line equally, an AM radio placed near
an unshielded multivibrator will detect these har-
monics. Don’t tune for just one harmonic, but
check the others also. You could be tuning for the
seventh harmonic of 154 kHz, or the eleventh har-
monic of 98 kHz, instead of the desired ninth har-
monic of 120 kHz.

Not surprisingly, I’ve found that the X-10 mod-
ules are very tolerant of frequency error, but it’s
best to tune well now to avoid problems later. If
there’s not enough range on the 100-ohm pot to
accurately set the multivibrator frequency with
your particular component values, decreasing the
10-kilohm resistors by adding resistors in parallel
will increase the frequency; and increasing the
680-pF capacitors by adding capacitance in paral-
lel will decrease the frequency.

Component substitutions can be made almost
everywhere. As mentioned earlier, the Q1 Dar-
lington can be replaced by two Darlington-con-
nected NPN transistors. Q2-Q6 are “‘garden-vari-
ety” NPN transistors, and their exact type is not
too critical. The MCT2 optical isolator, manufac-
tured by Monsanto, is pin-compatible with the
Litronix ISO-LIT 1, or the 4N25. Other NPN
phototransistor optical isolators should work.

If you have trouble getting the circuit to oper-
ate, disconnecting points “X” and “Y” from the
AC line will allow you to use an oscilloscope and
voltmeter to troubleshoot the circuit. Remember
that the frequency of the multivibrator will be
slightly shifted when the AC line is disconnected,
so use a radio instead of a frequency counter to
adjust the trimpot. Note the 400-volt rating on
three of the capacitors. My unit was assembled in
one evening on a four-inch-square piece of perfo-
rated circuit board, with room to spare.

The software
Listing 1 is the PRN listing of an 8080 assembly

The width of the first mark pulse is important.
Lengthening it beyond a certain point
results in no operation.
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THE PERFECT 10 MHZ PAIR

FITCEOR PC86 16 BIT CPU AND SUPERAM 50 256K RAM

PERFORMANCE — FLEXIBILITY — QUALITY — RELIABILITY
MADE POSSIBLE BY SOLID DESIGN AND MANUFACTURING DISCIPLINES

i

Gl

IMCECH PC86 S0 SUPERAM 50

$535* $990*
FEATURES: FEATURES:
® 5086 16 BIT CPUI; 5. 8 OR 10 MHZ ® FAST BOARD ACCESS TIME OF 275, 225 OR 175 NSEC MAX
® FULLY COMPLIES WITH OR EXCEEDS PROPOSED 1E£E 696 ,  OVER 0-55C
$-100 BUIS SPECIFICATION ® OPERATES WITH FASTER CPUI'S (6 MHZ 7808, 10MHZ 8086
® 4K BYIIS OF IPROAI'S. INPANDABIL 10 8K, 16K or 32K ETC.) WITHOUT WAIT STATES
BYTES. ATONITOR PROGRANT INCIL DID ® FULLY COMPLIES WITH OR EXCEEDS PROPOSED IEEE 696 /

§-700 BUS SPECIFICATION
® SUPPORTS 8/16 BIT OPERATION

® R5232 SERIAL INTERFACE — 8251

® INTERVAL TIMER — 8253
® USE OF HIGH QUALITY COMPONENTS INCLUDING METAL/

® INTERRU/PT CONTROLLER — 8259 ;
. ) i METAL/METAL CONTACT SOCKETS FOR RAM’S AND
® T MEGABYTEDIRECT ADDRESSING (16 MEGABY 1T ININRECT) VISI'S, NO SOCKETS FOR TTL'S

® INTERNAL BUIS ® HOLD DOWN STRAP FOR VLSI
® SUPPORTS 8/16 BIT 11O BOARDS ® 4 LAYER PC BOARD WITH DEDICATED GROUND LAYER
® SUPPORTS MEMORY WITH PARITY FRROR DETECTION o CARD PULLERS

® U/SE OF HIGH QUALITY COMPONENTS, SECURING OF ® PARITY OPTION WITH AN LED

ARG ; ING OF SSI I8
BESREIE A0 TN DU RROT SR DRI IR M AND ® 100" FACTORY TESTED INCLUDING VOITAGE MARGIN

® 4 LAYER PC BOARD WITH DEDICATED GROUND LAYER TESTS AND TEMPERATURE BURN-IN

® CARD PULLERS ® MANY PROVISIONS FOR NON-IEEE 696 CPU'S

® 700% FACTORY TESTED INCLUDING VOLTAGE MARGIN ® OASIS OPERATING SYSTEM WITH UP TO 4 USERS. FACH

TESTS AND TEMPERATURE BURN-IN WITH 48KB — SUPERAM 50 SPC

® OFF THE SHELF DELIVERY WITH T YEAR WARRANTY ® OFF THE SHELF DELIVERY WITH 1 YEAR WARRANTY
EXPANSION OPTIONS CPU COMPATIBILITY

® MULTI-MASTER CAPABILITY ® PIICEON PC86-05, 08, 10

® 8087 NUMERIC DATA PROCESSOR ® ALPHA MICRO ® NNC

® PRIVATE RAM — LIP TO 1 MB ® CCS ® MORROW DESIGNS

® NON-VOLATILE REAL TIME CLOCK ® CROMEMCO ® NORTH STAR

® PARALLEL /0 — 8255 ® DUAL ® SEATTLE COMPUTER

® SOLID STATE OPERATING SYSTEM ® CODBOUT ® SKI ELECTRONICS

INTRODUCIORY PRICE — $545.00* SUPERAM 5 — 64K VERSION ALSO AVAILABLE

LIST PRICF — $895.00* INTRODUCTORY PRICE — $990.00*

*PC86-05 (5 AMHZ ) LIST PRICE — $1395.00*

*SUPERAM 50 (275 NSEC ACCESS TIME)

CONTACT — PHCEON, INC. f)U[:i;rsA:;:J)“bg\t:}:J"Y DISCOUNTS AVAILABLE TO
2045 LUNDY AVE., SAN JOSE, CA 95131 408-946-8030 DEALER INQUIRES INVITED
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Interfacing with the BSR X=10 continued . . .

language routine developed to drive the X-10 in-
terface. For my application, this routine was
ROMed at origin (0200)H, and is part of a home
alarm/lighting control system that is slaved to my
S-100 computer. The slave computer includes non-
volatile RAM, a real-time clock with battery
back-up, and a serial interface to the master com-
puter. The slave accepts updates of its nonvolatile
scratchpad RAM from the master computer, and
operates on a stand-alone basis when the master
computer is off.

The routine takes as its argument the contents
of register A, as passed from the main program,
and returns to the main program after the X-10
code has been transmitted. A 2-MHz clock is as-
sumed for the timing loops. Register A is assumed
to contain 3 bits of a house code as its most signif-
icant bits (the most significant bit of the 4-bit
house code is assumed to be zero), and the 5-bit
device/function code as its least significant bits.
Although this coding scheme allows access to only
half the maximum number of devices, this number
is still very large (128), and the simplicity of keep-
ing everything in one byte was irresistible.

My slave computer, a Z80 single-board com-
puter from Miller Technology, 16930 Sheldon
Road, Los Gatos, GA 95030, uses an INS8154
memory-mapped I/O port chip. All 1/O calls are
to memory locations, and the INS8154 also allows
you to set or clear specific bits by an STA instruc-
tion to a specific address. For conventional /0,

replace the LDA <addr> and STA <addr>
statements with IN <<port> and OUT <Iport>
statements. Set and clear are implemented with
MVI <<a,ddd> followed by OUT <<port>.

Further explorations

Now that you know the right way to generate the
command signal, what about the easy way? My
experiments indicate that the second and third
mark pulses in the ““1” bit are not required! These
pulses may implement some error correction
scheme in the modules, but whenever I transmit
the first mark pulse only, the module operation is
unaffected. The width of the first mark pulse,
however, is important. Lengthening it beyond a
certain point results in no operation.

I’'m certain that other experimenters will have
fun exploring the full timing specifications of the
X-10 modules. A better understanding of these
specifications might allow the development of new
types of modules not commercially available.

Devlin M. Gualtieri received a Ph.D. in Solid
State Science from Syracuse University in
1974. He is now Senior Research Physicist at
Allied Corporation, Morristown, New Jersey,
doing work on electronic materials. His hobby is
electronic music synthesis, and he is an author
of more than 20 technical articles, many of
which involve circuit design.

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 CP/IM (Ver. 1.4 & 2X) .
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
MA(%TM, 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. IRS;“’ 00

P.S. Over 5060 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/MT™, DESPOOL™, MAC™ are registered trademarks of Digital Research.
CBASIC™ is a registered trademark of Compiler Systems.
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BACK ISSUES OF

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.

Microsystems
DeptNAQ2, 39 East Hanover Avenue, Morris Plains, NJ 07950

Please send volumes of Microsystems listed below:

I I
I I
{ Month & Year Quantity Unit Price Total Price !
I I
I |
| 7 |
I I
I I
l PAYMENTENCLOSEDS __  (NJresidents add I
| 5% salestax.) |
| Mr./Mrs./Ms. I
I (please print full name) I
| Address |
. . I
City/State/Zip
Bl o e SO o T et |




£6

@200

4907
4010

4900

@200

@201
az204
2207
a2aA
a2ep
d20F
0214
9211

G213
@214
@215
4217
@21A
021B
@21p
2220
@221
0222
@223

@226

228

@229
B22A
B22B
822D
2230
8231
9233
#8236
2237
@238
@239
@23c
223D
823E
@23F

2240
@241
@244

@245
0248
B24B

CcD53082
CD5302
cp53@2
cpace?2
@EA4
7B

oF
E67F

ES

47
E610
C44502
78
E610
cCc4ce2
F1

a7

ap
Cc22982
c9

ae

oe

1]

15
C24002
co

CD5382
CD8Co2
c9

ZCFLAG:
XON:

XOFF:

BSR:

HCODE :

DCODE :

DELAY:

ONE:

ORG

EQU
EQU

EQU

MoV

CALL
CALL
CALL
CALL
MVI
MOV
RRC
ANI

PUSH
MOV
ANI
CNZ
MOV
ANI

POP
RLC
DCR
JINZ

MVI
MoV

PUSH
MOV
ANI
CNZ
MoV
ANI
CzZ
POP
RLC
DCR
JNZ
RET
Nop
NOP
wop

DCR
JNZ
RET

CALL
CALL
RET

LISTING I

:BSR DRIVER ROUTINE
; ARGUMENT IN REGISTER A
: TIMING LOOPS ASSUME 2-MHZ CPU

; INPUT/OUTPUT VIA INS8154 MEMORY-MAPPED
;I1/0 PORT CHIP WHICH ALLOWS SET AND
;CLEAR OF INDIVIDUAL OUTPUT PORT BITS
iBY THE STA INSTRUCTION TO A SPECIFIC
;ADDRESS. DATA DIRECTION REGISTER OF

;1 INSB154 SET BEFORE ENTRY.

iMODIFY FOR YOUR OWN PORT CONFIGURATION.

2806H  ;ORIGIN OF BSR ROUTINE IN ROM

40@7H ;ZERO-CROSSING FLAG INPUT PORT

4010H ;ADDRESS TO SET OQUTPUT PORT BIT TO TURN
; TONE BURST ON.

4@0@H ;ADDRESS TO CLEAR OUTPUT PORT BIT TO TURN
; TONE BURST OFF.

;

E,A ;REGISTER A HAS ONE OF EIGHT HOUSE CODES IN
;A7-A5, AND THE DEVICE/FUNCTION CODE IN
1A4-n0.

MARK  ;SEND PREAMBLE

MARK

MARK

SPACE

C,004Q ;SET UP TO SEND FOUR BIT HOUSE CODE

ALE ; RECALL ARGUMENT
;PRODUCE FOUR BIT HOUSE CODE WITH MSB=ZERO

177Q

PSW :EXAMINE HOUSE CODE BIT-BY-BIT

B,A ;AND TRANSMIT

2080

ONE

AB

2000

ZERO

PSW

e

HCODE

C,@85Q ;SET UP TO SEND FIVE BIT DEVICE/
;FUNCTION CODE

AE
PSW ; EXAMINE DEVICE/FUNCTION CODE BIT-BY-BIT
B,A ;AND TRANSMIT
020Q
ONE
A,B
@200
ZERO
PSW
C
DCODE
: RETURN TO MAIN PROGRAM
D ; DELAY ROUTINE, ARGUMENT IN REGISTER D
DELAY :THIS ROUTINE TIMES TONE BURSTS
MARK :;GENERATE BSR COMPLEMENT SEQUENCE FOR
SPACE :A LOGICAL ONE MESSAGE

924C
024F
9252

G253
@256
@258
@258
825D
0260
8263
@265
0268
@26B
826D
@278
@273
0275
@278
#9278
@27D
@280
@283
0285
n288
G288

@28cC
@28F
9291
0294
0296
8299
@29A
0298
#29cC
829D
@29E
B29F
02a0

cp8ce2
CD53@2
c9

3a@748
E688
CA5382
163E
CcD4@02
321740
1684
CD4002
320040
16D1
cD4g0a2
321040
1684
CD4BBa2
320040
16EC
CD4002
321040
1684
cD4002
328040
c9

3A0740
E680
CABCE2
16FF
CD4002
co

[}

28

0g

2o

ag

(2]}

ZERO:

MARK:

SPACE:

CALL
CALL
RET

LDA

ANI
Jz
MVI
CALL
STA
MVI
CALL
STA
MV1
CALL
STA
MVI
CALL
STA
MVI
CALL
STA
MVI
CALL
STA
RET

LDA
ANI
Jz
MVI
CALL
RET
NOP
NOP
NoP
NOP
NOP
NoP
END

SPACE
MARK

ZCFLAG
208Q
MARK
D,08760
DELAY
KON

D, 204Q
DELAY
XOFF
D,321qQ
DELAY
KON

D, 204Q
DELAY
XOFF
D, 354Q
DELAY
XON

D, 204Q
DELAY
XOFF

ZCFLAG
2880
SPACE
D,377Q
DELAY

; GENERATE BSR COMPLEMENT SEQUENCE FOR
;A LOGICAL ZERO MESSAGE

;MARK GENERATES THREE TONE BURSTS IN AN
:AC HALF-CYCLE

:;LOOK FOR ZERO-CROSSING FLAG AT BIT 7 OF
: FLAG INPUT PORT

;WAIT FOR FLAG=1

;DELAY TO FIRST TONE BURST

;BET BIT @ OF QUTPUT PORT TO TRANSMIT
; TONE BURST

;CLEAR BIT @ OF QUTPUT PORT TO TURN
:OFF TONE BURST

;WAIT FOR NEXT TONE BURST SLOT
:START SECOND TONE BURST

;END OF THIRD AND FINAL TONE BURST

: SPACE KEEPS AC HALF-CYCLE CLEAR OF
; TONE BURSTS

:LOOK FOR ZERO-CROSSING FLAG, ALLOW
iSUFFICIENT TIME FOR FLAG TC PASS,
;AND RETURN. NO TONE BURSTS.
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CI¥M'82,

Sponsored by

DIGITAL RESEARCH

The Creators of CP/M

CP/M '83 is an International Exposition and Conference for
the CP/M industry and CP/M users. The exposition portion
of the event will be the largest presentation of CP/M based
hardware and software ever assembled. Nearly three hun-
dred companies using over six hundred exhibit displays, will
showecase the full spectrum of application packages, devel-
opment aids, peripherals, accessories, publications and
services for CP/M based computers . . . making CP/M '83
the largest first year computer event ever.

CP/M '83’s Conference and Seminar program will include
noted leaders from the industry including Gary Kildall, Pres-
ident, Digital Research Inc.; Sol Libes, Editor, Micro Sys-
tems Magazine; Christopher Morgan, Editor-in-Chief, Byte
and Popular Computing Magazines; Adam Osborne, Presi-
dent, Osborne Computer Corporation; Tony Gold, Founder
CP/M Users Group and Lifeboat Associates; Ben Rosen,
President; Rosen Research; Portia Isaacson, President,
Future Computing; Maggie Cannon, Editor in Chief, Info-
World; David Crockett, Senior Vice-President, Dataquest;
and Gordon Eubanks, Vice-President Language Div., Digital
Research. CP/M '83's conference, seminar and workshop
program is designed for computer tradespeople and users.

Show & Conference Preregistration Request

1. Complete this form (or a facsimile) and mail it with a check to CP/M

'83 to The National Computer Shows, 822 Boylston Street, Chest-
nut Hill, MA 02167

2. All preregistration requests must be received by Friday, January 14,

1983. No telephone or credit card orders can be processed.

3. Usea separate form for each person preregistering for a three day
badge.

Name

Company (if any)
(0] S
Telephone (Area Code)

THOUSANDS OF
GP/M SOFTWARE
PACKAGES ARE
GATHERING IN
SAN FRANCISGO

Moscone Center, San Francisco

Friday-Sunday, January 21-23, 1983

Show hours: 11 AM to 6 PM Daily

Seminars (for the trade): 9 AM to 11 AM

User Conferences and Workshops: 11 AM to 5 PM

These individuals, plus dozens of others, will conduct infor-
mative discussions exploring CP/M applications, technical
information, development aids, venture capital programs
and software distribution. End user workshops will show
users how to get the most from their CP/M computer.

CP/M '83 is sponsored by Digital Research Inc., the Crea-
tors of CP/M. Qver 650 different companies support CP/M
and more than 5,000 companies produce CP/M application
packages . . . All of these firms will be-represented at CP/M
'83 . . . so attendees will see and try out application pack-
ages for every profession, plus state-oi-the-art programs
for word processing, telecommunications, graphics and
data base management. Also on display or as workshop
subjects are development aids to help you program faster,
plus hundreds of CP/M compatible products appropriate for
your applications.

At CP/M '83 you can explore the entire world of CP/M under
one roof and learn more in three days than you could in six
months, any other way . . . and everything which is on
display is for sale.

4. Badges and tickets will be mailed back to preregistrants, providing
the order is received by Friday, January 7. For orders received after
that date, badges and tickets will be held for pick-up at the preregis-
tration desk at the Show.

. Itis recommended that attendees preregister. However, it is not
necessary, as badges and tickets can.be purchased at the Show.

. Persons preregistered by January 7 receive an exhibits Conference
& Seminar Schedule by return mail.

Check Applicable Box:

[J Enclosed is my payment for ____oneday, exhibits-only
tickets at $10 each. quantity

01 Enclosed is my payment of $20 for a three day exhibits and confer-
ence ticket/badge. (Use duplicate copy to order more than one).




Low Hotel Rates

CP/M '83’s Show Management has made special group
discount arrangements with several of the hotels closest to
Moscone Center. The unbelievably low discount rates are
available at such luxurious facilities as the Hyatt on Union
Square, and at modest priced accommodations, including
the Pickwick Hotel and Holiday Inns.

The Hyatt on Union Square—415-398-1234— 345 Stockton

St.—new, modern, and four blocks from Moscone. CP/M
'83's discount rates are $75 per night single, $85 per night
double, versus their regular rates of $95 to $130 single and
$130to $165 double. _

The Sheraton Palace Hotel —415-392-8600—639 Market
St. —elegantly refurbished fine older hotel, and the closest
hotel to Moscone—only one block. CP/M '83's special
rates are $70 single and $80 double, versus their regular
rates of approximately $90 single and $100 double.

Hotel Reservation Request

How to Make Your Hotel Reservations

1. Foryou to receive CP/M '83’s special discount conven-

tion rates, all reservations must be made on this form, or
a facsimile. The form must be completed in detail,
including date and hour of arrival, date of departure, and
names and addresses of all persons who will occupy the
room. Reservations can not be processed without this
information.

. Indicate at least three choices of hotels and rates.

Requested rates cannot be guaranteed, but the Housing
Bureau will make every attempt to assign rooms as near
as possible to the requested rate.

. The Housing Bureau requires written reservations. Only

late requests, after Friday, January 7, will be accepted by

telephone. After Friday, January 14 try to make your res-
ervations directly with the hotel, but be advised that the
hotels are expected to be full by that time. The Housing
Bureau telephone number is 415-626-5500.

The San Francisco Hilton & Tower—415-771-1400—333
O’Farrell St. —a modern facility located three blocks from
the Show. CP/M '83’s special rates are $75 per night single
and $95 double, versus this Hilton’s regular rates of $66 to
$127 single, and $86 to $147 double.

The Holiday Inn on Union Square— 415-398-8900—480
Sutter St.—a modern facility with all the conveniences, and
located in the heart of San Francisco. This facility offers CP/
M ’83 attendees accommodations for $70 per night single
and $80 per night double.

The Holiday Inn Financial District/China Town—415-433-
6600—750 Kearny St.—this high rise Inn is six easy blocks -
to Moscone and offers CP/M '83’s attendees single or

double accommodation at $55 per night versus their

regular rates of $78 to $92.

The Pickwick Hotel—415-421-7500— 85 5th St. —Just two
blocks from the Show, this fine hotel has clean modest
accommodations, and is offering CP/M '83's attendees
rates which are lower than motel rates. The rates are $30
per night single and $35 per night double, and can't be beat
anywhere in town.

. Mail this hotel reservation request directly to CP/M 83
Housing Bureau, P.0. Box 5612, San Francisco, CA
94101, and not to National Computer Shows.

. Confirmations will be sent from the Housing Bureau up
to two weeks prior to the event. Allow up to two weeks
for processing. :

. Gancellations. Notify the CP/M '83 Housing Bureau of all
cancellations up to Friday, January 7. After January 7,
make cancellations directly with the hotel.

Changes. All other changes, such as arrival or departure
times or changes in type of accommodations required,
should be made directly with the hotels at all times:

. Hotels will hold reservations only until 6 pm unless
otherwise requested. If you are delayed in transit, phone
ahead and advise the hotel of your arrival time. Reserva-
tions can be guaranteed to assure a room regardless of
arrival time. However, if you do not pick up or cancel the
reservation, you will be billed for one night's room rate.
If you make a reservation, even a guaranteed reserva-
tion, it will be held only for that night. Thus, if you desig-
nate a Monday arrival and do not arrive until Tuesday,
you will not have a room unless you notify the hotel
beforehand.

Make your reservations today. Over 20,000 are expected to
attend CP/M '83.

A. Please make the following hotel reservations
Hotel Choice

1st_

C. Arrivaldate_________tme__ [Tam Opm
Departure date _time_—____Oam Opm

Occupant Lt e
2nd____ ) -y _ ShareWith T R

4] P L e
. Please enter my reservation at the hotel for
_singleroom(s)at$___ /day
— doubleroom(s)at$_______/day

D. Mail my confirmation to
Name____ T—
Addresse - b8 L0 S0 o
‘ City_ State__Zip
tw td_ /da

Vinsom(s)aty y Telephone (Area Code) SNl wirinep)

—__onebedroom suite(s) at$ _/ day ) \ ; :
i E. Complete this form and mail to CP/M '83 Housing Bureau,
— twobedroomsuite(s)at$____ /day P.0. Box 5612, San Francisco, CA 94101
CIRCLE 86 ON READER SERVICE CARD




The UNIX File

by lan F. Darwin

The Unix File is scheduled
to appear every other month.
It will focus a spotlight on
important aspects of UNIX.
If you have questions about
UNIX, send them in and I
will attempt to answer them.

NIX is a trademark

of Bell Laboratories.

The name of the sys-

tem is owned by the
employer of its developers. In
the late sixties Kernighan and
Ritchie developed the system
using a spare PDP-11 in a back
room at Bell Labs. They chose
the name UNIX apparently in
reaction to MULTICS, a large
time-sharing system whose se-
curity features (still advertised
in some computer magazines)
make it difficult for users to
share files. In eliminating many
of the security features, Ker-
nighan and Ritchie made a
small, easy-to-use operating
system, but one lacking the se-
rious protection mechanism of
large-scale OS’s such as MUL-
TICS and later MVS. When
Bell found out that the system
was usable, they trademarked
the title, copyrighted the code,
and started selling the system.
Being a public organization,
Bell sold UNIX at cost to uni-
versities, whence derives the
current groundswell of UNIX
popularity.

A family of systems
The term “UNIX,” although a
trademark of Bell Laboratories,
refers to a family of systems
even within Bell. UNIX version
6, version 7, and System III
have been distributed to the
outside world. Systems IV and
V apparently exist within Bell
somewhere. “Berkeley UNIX™
is the enhanced UNIX from
the University of California at
Berkeley. BSD (Berkeley Sys-
tem Distribution) 2.8 is for
PDP-11’s; BSD 4.1 and 4.2 are
for VAX machines. UNIsoft
UNIX is Berkeley UNIX

What is UNIX?

ported to the 68000, available
on the S-100 in DUAL Sys-
tems’ “System 83.” And there
are non-Bell implementations
of UNIX-like systems.

The first independent UNIX
-alike is IDRIS, from Whites-
miths in New York (home of
the Whitesmiths C compiler).
IDRIS corresponds to UNIX
version 6, and is available on
the S-100 in the Empirical Re-
search Group 68000 system.
There is also apparently an
IDRIS for the 8080/Z80 with
Cromemco hardware, and there
are PDP-11 versions. From
Chicago comes “Coherent,”
Mark Williams® imitation of
UNIX version 7. It is available
for a number of machines, in-
cluding the IBM-PC. There are
numerous other systems which
bear some similarity to UNIX
but are not exactly like it.

A mystery
Mystery shrouds UNIX from
the uninitiated. Some UNIX
fans do nothing to blow away
the mist. A few UNIX people
can be arrogant (to the point of
offense) about “their” system;
one such person actually told
me that UNIX was the only
operating system ever written!
This attitude is a pity, as it
prevents many people from tak-
ing an interest in the system.
Mystery can also surround
UNIX when you need to know
quickly how to do something
beyond the obvious. The docu-
mentation is well organized but
not overly well written, and is
very short of examples. Poor
manuals are apparently accept-
able within the phone company
but not in private industry, so
several firms are now develop-
ing completely new documenta-
tion for UNIX.

A programming
environment
Programmers like UNIX be-
cause it provides a reasonably
consistent and quite effective

development environment. Al-
most all files (text files, pro-
gram sources, data) are stored
in a single format on disk, and
can be readily accessed by a
standard 1/O library. Almost
all the utilities work on data
stored in this format, and al-
most all the commands accept
the same syntax for file names
and parameters. Programs can
be connected together in se-
quences to build productive
new tools. There are sophisti-
cated program development
programs including a very con-
cise programming language
called “C,” a high-performance
file editor, a fast C-like com-
mand language, a lexical ana-
lyser for parsing input, a com-
piler or pre/post-processor gen-
erator, powerful text formatting
(and typesetting) programs, a
report writer, a debugger, a
general macro processor, and
others. All this combines to
give the programmer a com-
fortable environment in which
to build and document pro-
grams. Parts of this environ-
ment have been exported to
other operating systems; see the
books Software Tools or Soft-
ware Tools in Pascal by Ker-
nighan and Plauger for discus-
sion and source listings of some
of the more common tools.
(Kernighan has been mentioned
as one of the developers; Plaug-
er is the president of White-
smiths.)

A standard article

To the editors of computer
magazines, UNIX is the system
about which everybody writes
those pre-programmed articles
telling how great it is that you
can pipe the output of “who”
or “Is” into “wc.” I'm sure that
if T got this all the time I too
would start to associate UNITX
with trips to the W.C. Fortu-
nately, there’s a lot more about
UNIX which deserves explana-
tion, else I'd be out of luck—
and material—as far as the fu-
ture of this column goes.
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Unix File continued .

An enigma

To the computer hobbyist,
UNIX is the stuff that drooling
is made of. He’s been reading
for two years about how great
UNIX is, but nobody would let
him at it. UNIX was originally
available for PDP-11’s, but was
to have been moved to the new
16-bit micros. Microsoft con-
tracted with Bell to provide it
on these machines, amid much
early fanfare, and didn’t pro-
duce much of what they’d
promised. Having lost touch
with their roots in the hobbyist
field, Microsoft, influenced by
Bell’s licencing policies, made
the system available only to
OEM’s—i.e., those with more
money than the hobbyist. And
so UNIX did not come to the
hobbyist via Microsoft. The
cheapest UNIX-alike that [ am
currently aware of is Coherent
for the IBM-PC, at $500. Co-
herent costs several times that
for many other machines,
IDRIS costs four times that.
UNIsoft UNIX costs around
$750 for a single-user version,
but you seem to have to buy
somebody’s hardware to get it.
And don’t bother going to Bell
for UNIX; they want a bundle
for the executable form, and
$43,000 (forty-three thousand
dollars) for the source. One
Z80-based system that is simi-
lar to UNIX, called MARC,
has the promise of being the
closest many hobbyists will get
to UNIX for a long time to
come. But there is no word as
to when, if ever, it will be re-
leased.

A standard product

To the OEM manufacturer of
hardware, UNIX is a good way
to sell hardware, since if you
put something out with UNIX
on it, people will buy it. To the
software manufacturer, UNIX
has a chance to become the
“software bus” for 16-bit ma-
chines, just as CP/M is for 8-
bit machines. With the variety
of UNIX systems out there,
however, there will be difficul-
ties, unless somebody does what
Lifeboat did for CP/M, that is,
adapt software to the range of
different disk formats and pro-

cessors available. Is there an
entrepreneur in the house?

Companies referred to:

Empirical Research Group
28206 144th Ave. SE

Kent, WA 98031

(206) 631-9855

CIRCLE 202 ON READER SERVICE
CARD

Whitesmiths, Ltd.
Box 1132

Ansonia Station
New York, NY 10023

CIRCLE 203 ON READER SERVICE
CARD

Unisoft Systems Corp.
2405 Fourth St.
Berkeley, CA 94701

(415) 644-9224
CIRCLE 204 ON READER SERVICE
CARD

Mark Williams Co.
1430 West Wrightwood
Chicago, IL 60614

(312) 472-6659
CIRCLE 205 ON READER SERVICE
CARD

ATTENTION S-100
USERS, OEMs & ISOs!

MM-103 IS THE ONLY MODEM
FOR YOUR NEEDS!

In previous issues, we listed more than 50 reasons why PMMI MM-103 modems
are superior, along with a list of satisfied users that is now too long to print.
Quality, integrity and low cost have made the MM-103 America’s most popular modem.
PMMI was the first to gain FCC approval and meet IEEE-696 S-100 standards.
You won't find another modem for the S-100 bus with a wider range of Baud rates,
more extensive and controllable software and such an unbeatable warranty.
And since PMMI has eliminated the need for an acoustic coupler or an RS 232 adapter,
your connection is more reliable and you buy no unnecessary hardware.

SO DON'T DELAY!
GO WITH THE MODEM WITH EXPERIENCE!

COMMUNICATIONS

[POTOMAC MICRO-MAGIC, INC.]

For further information, call or write:

Three Skyline Place
5201 Leesburg Pike, Suite 604
Falls Church, VA 22041
[703] 379-9660

Or dial into our 24 hour-a-day Modem Test Center
(703 379-0303 (300 Baud]

AFTER ALL...
ALL MODEMS ARE NOT
CREATED EQUAL!

CIRCLE 71 ON READER SERVICE CARD

97



Software Direclory

Program name: Master Catalog
Hardware system: North
Star—CP/M
Description: A Master Catalog
system that keeps track of all
the files on all the diskettes. It
produces a listing of file names,
in alphabetic order, with the
name of the disk containing
that file. Selective listings may
also be made in a manner simi-
lar to that used by the CP/M
‘DIR’ command. The ‘SUB-
MIT’ command may be used to
list the directories of selected
diskettes. In addition, the disk-
ette contains a program that
sorts the directory on a diskette
in alphabetic order and gets rid
of non-*ERA’able files. Also in-
cluded are directory listing pro-
grams that lists out the directo-
ry in alphabetic order, three or
four columns wide, with the file
size. One program handles dou-
ble density disks.
Release: February 1981
Price: 10 plus $1.50 (shipping)
Included with price: 514" North
Star Disk (contains both source
and object programs)
Where to purchase it:

Elliam Associates

24000 Bessover St.

Woodland Hills, CA 91367
CIRCLE 206 ON READER SERVICE
CARD

Program names: Small/C &
Small/VM

Hardware system: North Star
MDS or Horizon (SD/DD/
DQ)

Minimum memory size: 40K
Bytes

Language: C and 8080 As-
.sembler

Description: Small/C is an en-
hanced version of Ron Cain’s
compiler described in Dr.
Dobb’s Journal, No. 45. This
self-compiler translates an in-
teger subset of standard C into
8080 assembly language.
Small/VM is a virtual-machine
interface to North Star DOS
(Microsystems, this issue, p.
66). It provides program con-
trol, file management, and
memory management services
for Small/C and assembly lan-
guage programs. Small/VM
supports the following UNIX-

like features: standard I/O
with redirection, command-line
argument passing, automatic
file creation and random file
access. This package is supplied
with source code and is in-
tended for use by experienced
assembly language program-
mers. It is written for use with

" Allen Ashley’s PDS assembler

and linking loader. Adaptation
to other support software is not
difficult.
Release: April 1981
Price: $45 Two diskettes; $10,
documentation only (credited
toward purchase); see page 69.
Included with price: Diskette(s)
with source and object code for
Small/C, Small/VM, standard
1/0 library, and auxiliary func-
tion library; 58-page user’s
manual. Specify single or dou-
ble density, documentation &
license agreement shipped first.
Author: J. E. Hendrix
Where to purchase it:

Oxford Computer Services

Rr. 1, Box 74-B-1

Oxford, MS 38655

CIRCLE 207 ON READER SERVICE
CARD

Program name: FORTRAN
Hardware system: CP/M-80,
8080/Z80 system
Minimum memory size: 32K
RAM
Language: Object code
Description: A subset and a su-
perset of ANSI 1966 Fortran.
Extensions include: IF-THEN-
ELSE constructs, TRACE-style
debugging, COPY statement,
arrays up to seven dimensions,
and random access file support.
Dynamic object module loading
and chaining takes place in sec-
onds. Uses same fast loader as
the Nevada Cobol compiler.
Release: August 1982
Price: $199.95
Included with price: Disk and
manual (199 pages)
Where to purchase it:

Ellis Computing

600 41st Ave.

San Francisco, CA 94121

(415) 751-1522
CIRCLE 208 ON READER SERVICE
CARD
Program name: EPM version
1:1

Hardware system: CP/M ver-
sion 2.X
Minimum memory size: 24K
Language: Source code
Description: Permits program-
ming of EPROMs directly
from CP/M disk files and al-
lows existing EPROMs to be
read directly to a disk file for
archiving or duplication. Con-
figurable to virtually any hard-
ware, and can interface with a
wide variety of common
EPROM programming systems
including SD Systems PROM-
100 board, Cromemco Bytesav-
er, and Pro-Log. EPROM Pro-
grammer 1/O routines are pro-
vided in source form for custom
interfacing to EPROM pro-
gramming hardware. By using
a control block to identify par-
ticular type of EPROM to be
programmed, EPM completely
eliminates need for address and
length calculations and provides
flexibility to adapt to future
EPROM developments.

Program is menu-driven and
requires a minimum of user in-
terface. Automatically verifies
EPROM erasure prior to pro-
gramming. After programming,
provides positive confirmation
of successful program transfer
and reports any discrepancies
directly to operator. HEXROM
utility is included for hex file
conversion. Also contains an
expert mode for faster opera-
tion.
Release: September 1982
Price: §75
Included with price: Disk and
manual
Where to purchase it:

Dantek Software Inc.

4550 Schoolhouse Rd.

Batavia, OH 45103

(513) 752-1921

CIRCLE 209 ON READER SERVICE
CARD

Program name: COMSTAR
BASIC Compiler

Hardware system: North Star
double quad DOS at 100 or
2000

Minimum memory size: 24K
Language: Assembler
Description: Translates North
Star type 2 (program) file into
assembly language program
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Software Directory continued

and then into a fully opera-
tional machine language pro-
gram. Resulting programs run
faster than their Basic equiva-
lents and as machine code fully
protect the original source Ba-
sic program. Variable dimen-
sions and disk file numbers
must be decimal constants.
Thus DIM A(N) and READ
#K are illegal constructs. Com-
piled programs can use either
software floating point func-
tions of the North Star floating
point board (very substantial
Increase in computational
speed). Programs generated by
COMSTAR perform all their
I/O through the N¥* DOS.
Release: December 1980

Price: $400.00

Included with price: Compiler,
relocating macro assembler,
linking loader, text editor, com-
mand processor. Complete doc-
umentation is included and full
user support is provided.
Author: Allen & David Ashley
Where to purchase it:

Allen Ashley
395 Sierra Madre Villa
Pasadena, CA 91107

CIRCLE 210 ON READER SERVICE
CARD

Program name: Quick Check.
Money Management Series.
Hardware system: Any CP/M
system. Printer recommended.
Minimum memory size: 56K
Language: None reqd. CB80
native code. B Tree Access
Description: Several easy pieces
to help you manage your mon-
ey. They are: Check Book—
Prints checks and keeps up
with your checking account.
Book Keeper—Check Book
plus income and expense sum-
mary, pay records, income tax
report ¢ Quick Check—Book
Keeper plus bills to pay and the
addresses printed on the

checks e Quick Look—Plots
the records from Quick Check
for easy understanding ¢ Quick
Pay—Calculates deductions
and net pay e Quick Check

Plus—Keeps up with who owes
you money, and prepares state-
ments.
Release: Available now
Price: Demonstration disk,
Guide, and Check Book Pro-
gram, $19.95; Book Keeper,
$99.95; Quick Check, $199.95;
Quick Check Plus (Includes
Quick Look and Quick Pay)
$299.95; Printed Guide for any
of the above, $2.95 (applies to
purchase).
Where to purchase it:
Chuck Atkinson Programs
Route 5, Box 277-C
Benbrook, Texas 76126

(817) 654-2011
CIRCLE 211 ON READER SERVICE
CARD

Program name: FILEFIX
Hardware system: CP/M 2.2
system

Language: Object code.
Description: FILEFIX is a pro-
gram for recovering erased
files, protecting, deleting and
renaming files, as well as forg-

~ NEW FROM

~+PION mtroduces the

3 NTERSTELLAR+

A solid state

! ‘f disk emulator for your
APPLE-, TRS80**, $100,

or $§50 computer

/" @A FAST mass storage device. Speeds up
any program requiring disk access.

® No head seek time, no motor startup time,
no moving parts.

@ Standard 256K bytes of storage expandable
to 1 megabyte.

® Independent regulated power supply.

Introductory
Price $1095.

plus tax and shipping

w g ® Automatic power failure detect and battery
backup. _
R @ Hardwareerror detection and write protect.
i SEFNIIgEFEO @ Only 4 bytes-ports of address /O space used
" User oriented, menu driven intelligent terminal @ Hardware optimized for block transfers
facility for CP/M-80". Ideal for W.P. file exchange, BROCHURE and access. _
electronic mail, access to online data services, etc. Identify your model. @ Drivers, diagnostics, and utilities software
Supports CLINK, XMODEM and HAYES protocols. : provided.

Has macro strings and fully auto logon.

Dealer and distributor enquiries welcome.
P.O. Box 6045, Tallahassee, FL 32301 (904)385-2708

*Trademark of Digital Research, Inc.
CIRCLE 53 ON READER SERVICE CARD

PION 7 INC. Tel. (617)648-1717

74 Appleton St., Arlington, MA 02174

*Trade Mark Apple **Trade Mark Tandy Corp.
CIRCLE 12 ON READER SERVICE CARD
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SHELF

CONSCIOUS?

Now you can organize your copies of

MICROSYSTEMS

Now your magazines can be a hand-
some addition to your decor, well or-
ganized, and easy to find, thanks to
these durable library-quality cases or
binders. They're made of luxury-look
leatherette over high-quality binder
board. And both styles are custom-de-
signed for this or any other magazine
you save, with size, color and imprint
selected by the publisher. FREE
transfer foil included for marking dates
and volumes.

Magazine
binders

hold a year's issues on
individual snap-in rods,
combining them into
one volume. $7.95 each;
3 for $22.50; 6 for $42.95.
Mixed titles OK for
quantity prices.

back cases
store your issues for
individual reference.
$6.95 each; 3 for $19.75;
6 for $37.50. Mixed titles OK
for quantity prices.

o For faster service,
"@' CALL TOLL-FREE 24 HOURS:
\""e  800-345-8112

(In PA only: 800-662-2444 )

P.O. Box 5120, Philadelphia, PA 19141

I Please send: [] Cases [ ] Binders
TITLE QUANTITY

Microsystems
Other:

[J PAYMENT ENCLOSED § * Add
$1.00 per order for postage and handling. Out-
side USA add $2.50 per unit ordered; send US
funds only.

[J CHARGE (Minimum $10)

American Express [_] MasterCard
Visa

Card No Exp. Date

Signature

Print Name.

I Address

I City.

| State/Zip.
L *Residents of PA add 6% sales tax. _.l

GET THE

NEED HELP BUYING
A COMPUTER
OR PERIPHERAL?

GUIDE!

R Bk

BUYER'S GUIDE TO

PERSONAL COMPUTERS,

PERIPHERALS AND
ELECTRONIC GAMES

Features include:
Which computer is for you
Evaluations of personal computers
Tips on buying peripherals
Peripheral product reviews
Music synthesizers
Comprehensive evaluation of
joysticks, paddles and game port
extenders
Video game systems and software
Roundup of electronic toys and
games
Electronic and computerized
learning aids
Video products for computer users
Selected microprocessor-based
consumer electronics products

ORDER YOUR COPY OF THIS
COMPREHENSIVE GUIDE TODAY!

HERE’S HOW
TO ORDER

Send your name, address and
$5.00 ($3.95* plus $1.05 postage
and handling) to:

Buyer’s Guide to
Personal Computers
P.O. Box 640, Holmes, PA 19043

Please make check payable to:

Buyer’s Guide to
Personal Computers

*NJ residents add 5% sales tax.
Price outside U.S.A. $6.00.

Software Directory
continued .

ing multiple-user links to a sin-
gle CP/M file. With FILEFIX
you may: View CP/M directo-
ry block allocation map; display
files in short form, including
erased files; display files in long
form with block and sector sta-
tus; and display a disk’s status
completely.

FILEFIX is menu-driven.
Several utilities are provided
that allow you to SCROLL or
SHOW textfiles one screenful
at a time, ENCRYPT files
with a one- or two-letter pass-
word, COPY files, RENAME
files, VERIFY files and deter-
mine the CPU processor type
in your computer. DUMP in-
cludes both HEX and ASCII
values. GO is used to branch to
any memory location and IO-
BYTE allows the user to reas-
sign the four logical/physical
devices.

Release: August 1982
Price: $100

Included with price:
Where to purchase it:

Digital Marketing

2670 Cherry Lane

Walnut Creek, CA 94596

(415) 938-2880

CIRCLE 212 ON READER SERVICE
CARD

Program name: Wiremaster
Hardware system: Any Z80
CP/M system

Minimum memory size: 48K
Language: ZSFL (Pete Ridley
Software)

Description: Wiremaster is a
software design tool to aid in
the design, layout and construc-
tion of electronic hardware. Its
inputs are easily derived from
the schematic diagram and fed
to Wiremaster in a CP/M text
file. Outputs include a network
map graphically showing all
pins and wires, a wirelist sorted
by lengths and levels, a parts
list, and checklists that detect
all wiring errors. The resulting
information is then used for
layout, error checking, wiring,
component stuffing, and system
debugging. Together with the
schematic, this forms a com-
plete and easily updated docu-
mentation package for an elec-
tronic product, and results in
substantial savings of time.




Software Directory
continued

Release: November 1980
Price: $150 (manual only, $5)
Included with price: Manual,
object and sort programs, FIX
(a disk utility for marking bad
spots), example files, various
utilities.

Where to purchase it:
Afterthought Engineering
7266 Courtney Drive
San Diego, CA 92111
(714) 279-2868

CIRCLE 213 ON READER SERVICE
CARD

Program name: DMM-1 Utili-
ties
Hardware system: CP/M 2.X
or MP/M
Language: Object code
Description: The disk contains
the following utilities: XDIR
displays disk directory file
names in alphabetic order,
showing file size for each file
name. A disk usage summary is
provided, reporting number of
bytes on disk, number of file
names in use, and space used.
Also reports number of avail-
able file names and space.
Works on single-density and
double-density floppy and hard
disks. EXTRACT lists a por-
tion of a file between two label
names. STRIP removes hex
code from a PRN file and
turns it back into an ASM file.
SORT creates a symbol table
from an assembly done with
ASM that can be listed or used
with the Digital Research de-
bugger SID. CONVERT
changes all uncommented lower
case characters to upper case.
Handy for assemblers that will
not accept lower case. STA-
TUS provides information
about current operating system,
such as memory available, TPA
size, top of memory address,
1/0O assignments, and more.
Release: August 1982
Price: $35 & $1 for shipping/
handling
Included with price: 8" single
density or North Star 5% disk
Where to purchase it:

Elliam Associates

24000 Bessover St.

Woodland Hills, CA 91367

(213) 348-4278

CIRCLE 214 ON READER SERVICE
CARD

STATEMENT OF OWNERSHIP, MANAGEMENT
AND CIRCULATION (Required by 39 U.S.C. 3685)

1.

2.

w

o

o

-~

Title of Publication: Microsystems.

a. Publication No. 01997955

Date of filing: October 1, 1982
Frequency of issue: Bi-monthly.

a. No. of issues published annually: 6.
b. Annual subscription price: $12.49

. Complete mailing address of known office of publication

(not printers). 39 E. Hanover Avenue, Morris Plains, New
Jersey 07950.

. Complete mailing address of the headquarters or gener-

al business offices of the publishers (nof printers). 39 E.
Hanover Avenue, Morris Plains, New Jersey 07950.

. Full names and complete mailing addresses of the pub-

lisher, editor, and managing editor: Publisher, None. Edi-
tor, Sol Libes, 39 E. Hanover Avenue, Morris Plains, New
Jersey 07950. Managing Editor, None.

. Owner: AHL Computing, Inc., 39 E. Hanover Avenue, Mor-

ris Plains, New Jersey 07950; Ziff-Davis Publishing Com-
pany, One Park Avenue, New York, New York 10016; Ziff
Corporation, One Park Avenue, New York, New York
100186.

Known bondholders, mortgagees, and other security
holders owning or holding 1 percent or more of total
amount of bonds, mortgages or other securities: None.

. Extent and Nature of Circulation

Actual No.
Average Copies of
No. Copies Single
Each Issue Issue
During Published
Preceding  Nearest to
12 Months  Filing Date
Total no. copies (net
press run) 14,345 20,564
Paid Circulation
1. Sales through
dealers and carriers,
street vendors and
counter sales 2,977 3,606
2. Mail subscriptions 9,964 13,098
Total Paid Circulation
(sum of 1081 and
1082) 12,941 16,704
Free distribution by mail,
carrier or other means
samples,
complimentary, and
other free copies 718 2,200
Total distribution
(sum of C and D) 13,719 18,904
Copies not distributed
1. Office use, left over,
unaccounted,
spoiled after printing 597 1,659
2. Returns from news
agents 29 1
. Total (sum of E, F1,
and 2—should equal
net press run shown in
A) 14,345 20,564

. | certify that the statements made by me above are cor-

rect and complete.
WILLIAM L. PHILLIPS,

Assistant Treasurer |

- ~ plemented using NEW com-

~ terfacing!

~ Delphic Systems has merged
its ZBO BASIC with FairCom's

"MICRO B+™ to produce
BASIC B+ ™, the first all pur-
pose interpreter featuring a
 B-TREE file structure im-

mands. No more messy CALLs
or difficult assembly language in- |
Instead, use the |
 following BAstcBﬂ“functiens
~ to manage an index wrtheut evaf -
_f?raorgamzmg thefile: ' ‘
~ BOPEN  BCLOSE
KILLB  FINDB GeTB
_ NEXB PREVB. . STATS
~In addition, BASIC B+™ was
~ written using Z80 code in ordar
- to minimize size and enhmwe .
_speed performance. o

Features & Raquirsmoms
® Searcha 10 (}GOGrrtry index in
~one second
No index reorganization needed
Uses fast and compact Z80 cocie
CP/M®

12 Digit pmcwon

Program Chaining

Read only file protection
Sequential and random files

NEWB

oo 6-_0'0'6

BASIC B+"

with documentation

$325.00

Delphic Systems
2260 Compton Avenue
St. Louis, MO 63104
314/773-6753
Coming Next
INVENTORY B+ ™

VISA MasterCard
MICRO B+ TM is a Trademark of FairCom

CIRCLE 61 ON READER SERVICE CARD



\ew Products

Second-generation
text-to-speech

synthesizer

The new Microvox text-to-
speech synthesizer incorporates
all of the features users of ear-
lier synthesizers have re-
quested. Microvox translates
ASCII characters into speech
with an advanced text-to-
speech algorithm and provides
a real-time audio interface for
applications in data processing,
telecommunications, automa-
tion, education, or handicapped
markets. It can annunciate
data transmitted at high baud
rates over telephone lines or
serve as an unlimited vocabu-
lary audio interface for tele-
phone transaction applications.
With 64 digitally program-
mable levels of inflection, Mi-
crovox offers a unique high-fi-

delity professional voice quality.

e e et e
MicraVen »

Attached to a terminal key-
board, Microvox can function
as a typewriter for the blind or
as a communicator for the vo-
cally impaired. Every ASCII
character is recognized (includ-
ing punctuation) as it is typed
and can be echoed automati-
cally. ASCII code is sent to
Microvox through either the
RS-232C or parallel interface.
The English text is stored in a
750-character buffer until the
processor commands it to be
automatically translated into
electronically synthesized
speech.

Price: $295. The Micromint,
Inc., 917 Midway, Woodmere,
NY 11598; (516) 374-6793.

CIRCLE #215 ON READER
SERVICE CARD

$-100 Floppy Disk

Controller |

The Compu/time Universal
Floppy Disk Controller 1
(UFDC-I) is an S-100/IEEE-
696 board capable of connect-
ing up to 4 floppy disk drives,

connected in any combination
of 51" or 8" with ANSI stan-
dard interfaces, single/double-
density formats and single/dou-
ble-sided drives. Based on the
Western Digital 1795 Floppy
Disk Controller chip, the
UFDC-I synchronizes the pro-
cessor to disk transfers by
means of wait states. Data
transfer, status checking, drive
select, density, disk side, and
wait-state circuitry are all se-
lected by means of external
I/0O control and status ports.

The UFDC-I also uses the
9216 digital data circuitry for
write precompensation and read
data separation. A synchronous
clock distribution scheme is
employed so that the 1795 and
all data circuitry clocks are de-
rived from the same source.

A unique feature of this S-
100 bus controller is its ability
to read and write different-size
and formatted disks. This is ac-
complished by placing the CP/
M boot program in ROM and
the CP/M disk translation ta-
bles on the disk sector normally
containing the boot program.
This allows the automatic mix-
ing of disk densities and the
ability to read various types of
formatted disks no matter how
they are formatted. There are
presently 5 different disk
formats for 54" disks sup-
ported from the 40-track sin-
gle-sided single-density to 96-
track double-density double-
sided 512-byte sectors, and 8"
formats from the single-sided
single-density format to double-
sided double-density 1024 bytes
per sector. There is also the ca-
pability of creating your own
types of formats, as the source
listing is included.

Supplied with the UFDC-I is
a User’s Manual and an 8" sin-
gle-sided single-density CP/M
disk containing the Monitor/

BIOS and Disk Formatter
source listings.

Price: A&T $325; kit, $295;
bare board $68. GSR Comput-
ers, 60-10 69th St., Maspeth,
NY 11378; (212) 476-2091.
NYS residents add 8x4% tax;
add $5 shipping/handling.

CIRCLE #216 ON READER
SERVICE CARD

Code-activated device
switches 16-64 RS232
ports

A code-activated RS232 asyn-
chronous terminal switching de-
vice is now available from
Western Telematic, Inc. When
connected to a modem or CPU,
it can switch between any one
of 16 ports by using a two-
character user-selectable

ASCII code sequence. It is
field expandable to 32, 48, or
64 ports by attaching addition-
al switching modules. Optional
19" rack mounting brackets are
also available.

Price: Basic 16-port unit,
$800; 16-port add-on modules,
$550 each. Dave Shumway,
Western Telematic Inc., 2435
S. Anne St., Santa Ana, CA
92704; (714) 979-0363; (800)
854-7226.

CIRCLE #217 ON READER
SERVICE CARD

High-resolution
graphics processors
Vectric Corp. has announced
the VX series high-resolution
computer graphics processors.
Priced at $1995 without moni-
tor, the VX128 Graphics Pro-
cessor features 672 x 480 reso-
lution, 8 simultaneous colors,
and high-level graphics com-
mands for easy creation of 3-D
vector images—with rotation,
translation, scaling, and auto-
matic polygon fill; also inter-
faces to most color printers.
The VX128 translates com-
mands via RS-232C serial or
parallel ports. The new NEC
PD7220/GDC chip is used for
high-speed generation of lines
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New Products continued . . .

and arcs in a variety of dot-
and-dash patterns and 1600-
nsec pixel update; and 128K
RAM frame buffer with 3-bit
planes for individual pixel ad-
dressability in any of 8 colors.
The VX128 allows the user
to load any text font, with vari-
able zoom factor, slant, and
spacing, or to use a built-in
character set. Characters can
be mixed with graphic images.

~ b |

ok o]
o 5)

The Vectrix VXM 13" diag-
onal high-resolution RGB mon-
itor is recommended and is
available for $1295.

Vectrix also announced the
VX384 Graphics Processor, an
advanced version of the
VX128, priced at $3995. The
VX384 allows for 512 simulta-
neous colors from a palette of
16 million for subtle shading of
solid model objects. The
VX384 features a 384KB
frame buffer with 9-bit planes,
color look-up table, and 8-bit
digital-to-analog converters, al-
lowing for high-speed pixel
color manipulation and bit
plane-based animation.

Vectrix Corp., 700 Battle-
ground Ave., Greensboro, NC
27401; (919) 272-3479 or
(800) 334-8181.

CIRCLE #218 ON READER
SERVICE CARD

$-100 memory card
(128K static RAM,
512K ROM)

The “Memorizer” memory
card features two banks of

eight sites, allowing you to have
from 32K to 128K of RAM

(using the 16K 6116s or 64K
6264s RAMs) and/or up to
512K ROM (using 27256s).
Board takes any 1K X 8 to
32K x 8, single supply part,

RAM or ROM. Each bank is
independent of part size and
type. The Memorizer supports
extended memory address or
pre-IEEE-696 bank select with
from O to 5 wait states for each
bank. LED’s show which bank
has been selected.

Price: $219.95 A&T, with-
out memory. Ackerman Digital
Systems, Inc., 110 N. York
Rd., Suite 208, Elmhurst, IL

60126; (312) 530-8992.
CIRCLE #219 ON READER
SERVICE CARD

AWESOME POTENTIAL ...
FOR THE DEMANDING CUSTOMER

Columbia Data Products ‘MPC' (IBM-PC clone) . . . from $2695

IBM-PC & Columbia MPC MEMORY BOARDS

512K RAM withparity ......................
256K RAM with dual RS232 & parallel /0 .. ..

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 ... ...

WE BEAT EVERYONE'’S PC-BUS BOARD PRICES!

DEC ‘Rainbow 100’ systems (CP/M-80/86)
DEC ‘Professional 300' series

Dynabyte ‘Monarch’ 6600 & 6900 systems
Morrow Designs ‘MicroDecision’

Morrow/LS| ADM-20 CRT terminal
Morrow ‘Decision I' 5100 systems

Molocular'Super 8. & 'SUDOr 32 SUSIOIME v b s T S from $6990
NEC HO-2 ‘Advanced Personal Computer' .............c..coveereeiirinnnn.n. AT =W ... from $3295
Parallel Computer ‘CPU’ fault tolerant 8-32 user

UNIX systems withup to 2MB RAM and 400MBdisk ............. ... .. ... .. ittt CALL!
NEGTORMIR0 o o vn s vt sn s oimsiinssss ack o 5 s b s 0 500 b s 3 N 5 b $4495
VMECTOR:4/30 (With SMB el SR OS], ... couseiiasmrs i isis i ot bt e s S e e e S B A Y $5995

ADDS Vie
A-J B31KS|

TEC (itoh) F10-40 letter quality printer .
TELCON portable microcomputers . ...
TeleVideo 970terminals ...............
UDS modems (all models) 10-15% savings

Visual 50 CRT terminals .......... T N——
Wyse Technology WY-100 CRT terminals ............

intseriesterminals . ..................
letter-quality printer (reconditioned) .. .. ..
IDS MicroPrism 480 printer ...........................
IDS Prism 132 with sprint & coloroptions ............
NEC letterqualityprinters .......................... =

Call for details other popular product lines

INTERNATIONAL MICROCOMPUTER
BROKERS

607 NE Highway Ten
Blaine, MN 55434

(612) 786-5545 -or- 780-5361

only $189
w/purchase $39

CIRCLE 94 ON READER SERVICE CARD
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New Products continued . . .

EPROM programming
board for 32K/64K
ROMs

The Extek XB-64 is an adapter
for the SSM PB-1 EPROM
programming board. It expands
the programming capability of
the PB-1 from 2716, 2708 to
2764, 2732, 2732A, 2716 and
2708 EPROMs. The XB-64 al-
lows board deselect via soft-
ware-controlled bank switching,
useful for 64K memory sys-
tems. The board contains sepa-
rate zero insertion force sockets
for each EPROM type; these
are raised above the plane of
the standard S-100 boards for

easy access. Dual-programming
voltages are provided for
2732A and 2764 under soft-
ware control.

The XB-64 comes with
menu-driven software under
CP/M including disk and
source program to copy, check
erasure, program, and verify all
EPROM types listed. Price:
$106 kit, $125 A&T. Extek,
881 Cumberland Dr., Sunny-
vale, CA 94087.

CIRCLE #220 ON READER
SERVICE CARD

1200 baud, 212A
modem

Hayes Microcomputer Prod-
ucts, Inc., has introduced the
Hayes Stack® Smartmodem
1200, a Bell 212A compatible
modem that lets RS-232C com-
patible computers or terminals
communicate over telephone
lines at 1200 bps.

The Smartmodem 1200 is
approved by the FCC for direct
connection to any U.S. tele-
phone system for both pulse

and Touch-Tone dialing. Both
types of dialing may be com-
bined in a single command.

The Smartmodem 1200 op-
erates at either 0-300 bps or
1200 bps. It is an intelligent
system that executes user com-
mands and responds with either
decimal digit or English word
result codes. The modem can
be controlled by any program-
ming language, and it includes
all circuitry for auto-dial and
auto-answer. Indicator lights on
the modem’s front panel allow
a visual check of its operational
status.

Options include full or half
duplex, enable auto-answer, re-
sult code type. “Set” com-
mands allow selection, change
of additional parameters.

From Plum Hall

an Intfroductory Book on C.

e explains C step-by-step

e practical “how to” approach

of how C works.

Topic areas include:

precedence.

documentation

Please send me

I NAME

It has been several years in the making and now
it is here. Learning to Program in C, by Thomas Plum,
teaches C language from the ground up. With or

without previous programming experience, anyone
acquainted with computers will find a clear description

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

® Environmental details - starting C
e Data and variables - using the memory
e Operators and expressions - intuitive reasons for C

e Control structure - readablity rules
@ Functions - printf and scanf made easy
e Case study - full Blackjack source, from design to

® Pointer, struct clarified

o Spruce Ave. :
PLUM HALT, On® Spruce Ave., Cardift, N... 08232

Phone orders: 609-927-3770
I-------------_

[] send information on Plum Hall Seminars on C and UNIX™

copies of “Learning to Program in C
at $25. (plus $1.25 for N.J. residents) ea. enclosed find $ __

I ADDRESS
CIty

STATE ZIP

A ) I [] check or Money Order [ visa [IBac [Jamer. Express
e describes what happens in the computer | Expiration Dale Card No.

240 pp++, 7x10, Price $25.

Lo---

Signature
T R RN EE) T T DN e N T S S
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New Products
continued . . .

The Smartmodem 1200 has
a two-year limited warranty.
Included are a power pack, one
modular telephone cable to
connect the unit to the tele-

phone, and an owner’s manual.,

Suggested retail price is $699.
Hayes Microcomputer Products
Inc., 5835 Peachtree Corners
East, Norcross, GA 30092;
(404) 449-8791.
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SMB hard disk
expansion for $-100

bus systems

The WIN 5-S100 is a complete
high-reliability, high-perform-
ance, low-cost, SMB hard disk
subsystem ready to operate
with S-100 bus systems under
CP/M. This unit features an
environmentally sealed, high-
reliability Winchester drive
with error detection and cor-
rection and a 4.3MB data
transfer rate.

The WIN 5-S100 is a self-
contained subsystem that re-
quires one interface slot on the
S-100 motherboard. The drive
is manufactured and serviced
worldwide by Shugart.

The WIN 5-S100 is priced
at $1695 in single quantities.
Kits are available from $950
for the “do-it-yourselfers™ or
OEMs. Club and dealer dis-
counts are available. The WIN
5-S100 is expandable to a total
of 20MB. Computer Dynamics,
Inc., 105 S. Main St., Greer,
SC 29651; (803) 877-7471.
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$-100 sound board

The sounding board is a combi-
nation voice and sound output
board for S-100 computers.
Based on the Votrax SC-01A
phoneme synthesizer chip and
the TI 76489 sound generator,
this board is fully S-100 com-
patible and uses the wait line
for synchronization. It occupies
four I/O addresses that may

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
at 15-20% 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. 346
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FINALLY! There is now
ONEAUTHORITATIVESOURCGE 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™ to 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
® UNIX on Microcomputers s C Compilers

 Public Domain Software ® Hardware Vendors

e Editors and Word Processors
 Data Base Management Systems
* Software Tools and Utilities

Qur exclusive annotated product listings. accurate
predictions, and total independence from vendors and
user groups have made us the leading newsletter in the
field! So join the top UNIX vendaors, software houses
0EMs. and consultants: order a full year now for just
$54 (S66 overseas airmail) — or write for a free
sample issue and hobbyist discount Information.

SATISFACTION
GUARANTEED
or money back!

xn)) | IytfoPro
= Syshems

P.0. Box 33. Dept. MS-1. East Hanaver. NJ 07936
(201) 625-2925
*UNIX is 2 trademark of Bell Laboratories

$3eao::h

RE

50 CP/M°
UTILITIES
IN ONE

PACKAGE

.. The tirstsuper program that puts YOU incontrol
of CR/M.* BY PAVEL BREDER

POWER

POWER automatically numbers disk files. Just pick
lile number to Copy, Erase, Reclaim, Rename, Type,
elc....Your computer feeds lhe file names automati-
cally. You do No typing! No typing errors .. ever|

YOU DON'T NEED SYSTEM DISK IN ANY DRIVE!
No more BDOS ERRORS!

YOU Test and Fix bad disks! Reclaim accidenialiy
erased files or programs! Single step thru memory
up of downl Search, View, Change memory or disk in
a snapl See Status and File Size instantiyl Verily
Checksums for programs! Load or Save programs al
any address.

50 prompted user-triendly lunctions for housekeep-
ing and a 60 page easy-read users' guide make
POWER your mosl often used sollware. You'll use it
everydayl

POWER will be the last utility you'll ever need or your
monay bDack.

POWER works with CP/M & MPM systems (any disk
format).

YOUR MAJOR POWER COMMANDS:

DIR COoPY REN ERA
TYPE TYPEH TYPEA TYPEX
RUN EXIT 8SIZE CHECK
STAT USER XUSER TEST
SBETDIR SETSYS SETRO SETWR
RECLAIM DISK GROUP LOG

DS SPEED SAVE LOAD
READ WRITE READGR WRITEGR
DUMP DUMPX DUMPH DUMPA
MOVE FiLL (1] 8EARCH
JP EX Go UBR1

USBR2 USR3 USR4 ?
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GUARANTEE CERTIFICATION
The Professional
Software Pruuammen Association
has examined, tested and reviewed
this program /product
and endorses same for purchase.
Certification No. 1583

ORDER NOW!

ONLY $149 &S

Name

Address

City

State/Zip

Visa/MasterCard # Exp. date

TOLLFREE (800) 227-3800 Ext 28.
IN CA: (800) 792-0990 Ext 2B.

é COMPUTING!

2519 M Greenwich,
San Francisco, CA 94123,
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o EPROMS & CP/M

EPROM PROGRAMMING SYSTEM RUNS UNDER CP/M
COMMAND SUMMARY

=PROGRAM EPROMIS) FROM DISK FILE -READ EPROM INTO RAM
~PROGRAM EPROM FROM RAM =DISPLAY/MODIFY RAM
-READ DISK FILE INTO RAM =VERIFY EPROM IS ERASED
~COMPARE EPROM W/RAM -COPY EPROM

EEATURES
-STAND ALONE SINGLE BOARD (6X7.5) PROGRAMS 2708 2758,
2718, 2732, 2732A AND 27684 EPROMS.
=NO PERSONALITY MODULES OR DIP SWITCHES TO CHANGE -
100% ELECTRONIC SWITCHING OF EPROM TYPES.
~INTERFACES THROUGH ONE 8 BIT INPUT PORT AND ONE & BIT
OUTPUT PORT. 16 WIRES - NO SPECIAL HANDSHAKE LINES.
-ALL SOFTWARE IS PROVIDED - YOU WRITE NOTHING!
-SIMPLE CONFIGURATION TO YOUR COMPUTER USING DDT.
~DESIGNED WITH LOW COST EASY TO GET PARTS.
=OPERATES WITH ANY COMPUTER THAT RUNS CP/M

AND HAS A PARALLEL PORT.
~COMPLETE ON BOARD SUPPLY - NO BACKPLANE CONNECTIONS.
~SUPPLIED WITH 25 PAGE USER/ASSEMBLY MANUAL.

Now you can afford to bulld 2 professional EPROM programmer.
BARE P.C. BOARD WITH COMPLETE DOCUMENTATION

AND SOFTWARE ON AN 8" SINGLE DENSITY DISKETTE-$75.00
WRITE FOR MORE INFORMATION I DEALER INQUIRIES INVITED
TC ORDER SEND CHECK OR MONEY ORDER TO:

* AndraTech
1235 VILLAGE GLEN
BATAVIA, OHIO 45103

Add $3.00 for C.0.D.
Ohio res add 5.5% tax

% CP/M s a trademark of Digital Research
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SOURCE SOFTWARE
First in a Series

A professional-quality, CP/M compatible Z-80
assembler in manual form with complete source
code listing. 200 page manual includes full
tutcrial on assembler theory with explanation of
Radix 40, binary search, recursive expression
processing, and other professional techniques
Assembler accepts standard Z-80 mnemonics
prints a sorted symbol table. and contains 1€
pseudo-ops including XLIST, TITLE, and nestec
conditionals with ELSE. Modular constructior
makes it easily adaptable to other Z-80 operating
systems and other assembly languages
Manual containing complete

source code and tuturial:
$25. ppd. in US

Source also available on standard
format 8" SD diskette

KING SOFTWARE

115 CONOVER LANE
RED BANK, N.J. 07701
(201) 530-7245
NJ residents please add 5% sales tax
CP/M s a trademark of Digital Research
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New Products
continued . . .

RS8232 Cables Falling out?
Screws won’t reach?
TRY OURS! =

EXTRA LONG
CABLE HOOD LOCKDOWN SCREWS

Firmly attach RS232 hoods to
thicker IDC plastic connectors.
$.75 each. Add $3 shipping.
Orders over 100, call for quote
PA res. add 6% sales tax.

Centre Computer Consultants

P.0. Box 739
State College, PA 16801
(814) 237-4535

8086 SOURCE CODE

=—CSE: A full-screen editor written in C

» Powerful command set includes cursor contral,
find/replace, block move, file inclusion, and nested
macro commands

= Installation program allows easy customization for most
popular terminals

+ Requires 64K CP/M-86" or equivalent MP/M-86

* Available soon for CP/M 2.2, MS-DOS?, and IBM PC

» Includes manual and complete C source code

+ Available in 8 SSSD format

« $60.00, including UPS

—=SIMB80: An 8080 simulator for the 8086/8088=——

* Run CP/M object code (.COM files) on any CP/M-86 or
MP/M-86 system : ASM, DDT, dBase 1%, C/80, MBASIC?,
etc.

= Retain applications software when upgrading from
CP/M to CP/M-86

+ Develop and debug CP/M software on CP/M-B6

* Requires less than 8K overhead

* TPA can be up to 61K

* Traps all BDOS and BIOS calls and executes them at full
8086/8088 processor speed

* 1/3 ta 1/10 as fast as a 5 Mhz 8085 (NOT RECOM-
MENDED for highly interactive programs such as
Wordstar4, or very large, slow interpreted BASIC
progams)

« Includes manual and ASM-86 source code

« Available in 8" SS5D format

« §50.00, including UPS

Both CSE and SIM80 for $90.00
NORTHWEST MICROSYSTEM DESIGN
P.O. Box 10853 » Eugene, OR 97401
(503) 689-7010

tm, Digital Research; %tm, Microsoft; *m, Ashion-Tate; “4m, Micropro
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1BIOS

An Interactive BIOS for CP/M®
Enjoy continuous real-time control over your
computer with IBIOS, the friendliest program
you can install.
IBIOS adds a powerful low-level command
interpreter to your system that you can ac-
cess immediately and transparently from any
program environment at just the stroke of a
key. IBIOS uniformly enhances your applica-
tions software, language utilities, and CP/M
itself by permitting you to execute at any time
or place a variety of systems functions that
are yours to define. Itis a true real-time, user-
configurable, software-interrupt driven ex-
ecutive program that requires no special
hardware, occupies little space, and intro-
duces no incompatibilities.
Complete installation guide, 8080 source
listings, and sample interpreter now just
$19.95, (check or money order only). As-
sembly language programming required.
MikenOpticalCo.,8 TingleyRd.,Morristown,NJO7960

(201) 267-1210/(201) 543-7372
*CP/M is a trademark of Digital Research
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the friendliest cat around

BOBCAT

only $25.00

the MASTER DISK CATALOG program for CPIM File names

® creates, adds, updates, and deletes

* four report formats

® wildcard searches of file names

® three data options

* automatic disk numbering and catalog titling

* optional printing of disk contents for disk jacket

® 11 page MICROGUIDE® documentation

® 8" CPIM SSSD distribution disk (5 114 under development)

® 90K of really friendly compiled PLII program ready to help you

REQUIREMENTS - CPIM 1.4 and up
48K and up memory
200K disk storage
two or more drives

Canadian residents -$25.00 Cdn (Ont. residents add $1.75 pst)
U.S. residents -$25.00 US Other countries - §30.00 US.

VISA & MC with exp. date: bank draft, cert. check. money order
No perscnal checks please

R&L Micro Consulting Services
6 Lipstan Ave,
Nepean, Ont.

K2E 573 (613) 225-7904

*MICROGUIDE is a registered (tm) of RAL Micro Consult. Svs.
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be user-selected by on-board
switches.

Software is provided for both
sound and voice generation in
CP/M-compatible single-densi-
ty disk format. All software is
provided in both COM and
PASCAL MT+ source format.
Speech software includes a dic-
tionary of approximately 300
words along with programs
necessary to create, add, and
make use of the dictionary.
Also included is a text-to-
speech program based on the
Naval Research Laboratory al-
gorithm that generates speech
without the limitation of dic-
tionary look-up.

Sound generation software
includes programs for creation
of electronic music, Morse code
training, and various demon-
stration programs.

Price: $450. Cygnus Sys-
tems, 1245 Columbine #402,
Denver, CO 80206; (303) 393-

6526.
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$-100 EPROM

programming card
Programming 1K /2K /4K and
8K EPROMs (single and three
supply parts), the ADS Prom-
blaster is controlled by software
running under CP/M, or ADS-
mon MC6809 monitor (used in
the ADS MC6809 single board
computer). Total software con-
trol gives widespread versatility
and ease of use, ability to up-
date software as new EPROMs
appear on the market.

The Promblaster appears as
an IEEE-698/5-100 1/0 device
on the S-100 bus. Thus the
Promblaster does not take up
memory locations and fits eas-
ily into most systems without
hardware conflicts. Further fea-
tures include: on-board wait
states, extended device option
and switch-selectable device ad-
dressing.




New Products
continued . . .

Prices: Kit, $199 (includes
software), and $299 A&T (in-
cludes software). Ackerman
Digital Systems, Inc., 110 N,
York Rd., Suite 208, Elmhurst,

IL 60126; (312) 530-8992.
CIRCLE #224 ON READER
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4- to 20-user system
The SYSTEM 2900 is a mul-
tiuser computer system for 4 to
20 users. A 20-user SYSTEM
2900 can be purchased in
OEM quantities for between
$8000 and $13,000. SYSTEM
2900 is available with a wide
selection of disk drives.

BUSINESS EXPRESS, an
application system created by
Systems Group, provides the
operating power to transform
the 8-bit SYSTEM 2900 into a
machine with true minicomput-
er performance. It integrates a
very sophisticated database
manager, a multiuser executive,
and an application processor
into a stand-alone application
system. The result is a business
development and operating sys-
tem optimized for data retriev-
al and designed with user-
friendly interfaces.

The BUSINESS EXPRESS
system supports 10 users simul-
taneously and offers all the
hardware expandability needed
to support any combination of
20 user consoles and/or print-
ers and 80 megabytes of fixed
hard disk storage. A 15MB
tape drive, or optional floppy
disk drive, supplies fast and ef-
ficient hard disk backup.

Prices: Business Express, 20-
user, $18,770; Multiuser
OASIS software package,
$995; MP/M, $435-585 de-
pending on configuration. Sys-
tems Group, 1601 Orangewood
Ave., Orange, CA 92668; (714)
633-4460.
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NORTH STAR BASIC USERS

FOR "GOTO” "GOSUB" or “LIST"
USE A NAME OR A NUMBER

Make Programing Easier
Make Programs Readable
Not altered by RENumbering
Names of any length

EXAMPLE:

50 INPUT “YOUR GUESS", G

60 IFG>XTHEN GOTO TOOBIG

70 IF GKX THEN GOTO TOOSMALL
80 IFG=XTHENGOTO GOTIT

$60:00 LINENAME
P.0. Box 263,

TORONTO N.S.W. 2283

AUSTRALIA '
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@ srnn;rlos

Q.T. CALENDAR CLOCK
for Apple or $-100 Computers
Only #150.00

22:00:00

STARTJOB VERS 11
These Jobs Will Start At
22:00:00

Receive B:
Transmit C:Test.txt
Crun2 Update
Submit Payroll

Starting Delayed Jobs

System Solutions, Inc.

P.O. BOX 35
KNOB NOSTER. MO. 65336
(816) 625-7863

i) S$-100
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80 CHARACTER VIDEO BOARD - S-100

All This on ONE BOARD:
« Keyboard port with TYPE-AHEAD buffer
« B275 CRT controller with light pen port
* Two 2716's — program & character rom's
* Optional 2716 for CHARACTER GRAPHICS
* All screen & keyboard ram
* SIMULTANEOQOUS IO 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 S-100 system
* 696 Bus Compliance: D8 M16 18 T200
* Build for less than $200
« INow includes Crystal and Heat Sink, $9.85 value.
Introducing The VDB-A
Bare board with Documentation $49.50
+ $2 s&h (IIl. res. add 6% tax)

;Sjim ﬂ'wa PRODUCTS CO.

P.O. Box 601, Hoffman Estates, IL 60195
Dealer Inquiries Invited
312/359-7337
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' RATFOR |

Rational Fortran
Structured programming for FORTRAN.
The best implementation of Ratfor
available anywhere! Full Standard
Ratfor, plus strings, conditional com-

INTRODUCING
THE 'BIG FOOT’
HARD DISK SUBSYSTEM
FOR S-100 COMPUTERS

(1) 15 MEGABYTE FORMATTED STORAGE
(2) PLUG N' GO 15 MINUTE INSTALLATION

(3) COMPLETE WITH SOFTWARE

(3) 1 YEAR LIMITED WARRANTY

INTRODUCTORY PRICE $1995.00

‘THE LEGEND HAS JUST BEGUN’

Q

SASQUATCH SYSTEMS
1310 UTE AVE.

GRAND JUNCTION,
COLO. 81501

(303) 241-8497
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pilation, and more. Includes pretty
printer for automatic indentation of
source programs. Complete tutorial
User’'s Manual. Totally compatible with
all Microsoft Fortrans (not included!).
* TRS-80 Model I/111: $74.00
* CP/M, IBM-PC (MS-DOS), or
* TRS-80 Mod II: $139.00 .gg
Aspen Software Co. D
P.O. Box 339 Tijeras, NM 87059 K\
(505) 281-1634 k I
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NORTHSTAR USERS
Add our SCAN COMMAND to your copy of NORTHSTAR BASIC and
il .
* Alloccurrences of GOTO or GOSUB statements to a particular line
. :\‘I‘r’::ttlrcnceﬁ 10 any program line number
* Al occurrences of any character, number, line number_ group of
characters or anything that is contained to any basic line.

= Includes global scan and replace L 80 R

Add our extended RENUMBER capability to your copy of NORTHSTAR
BASIC and you will be able to
* Renumber only selected line numbers and maove 1he entire group
1o another area of your pr
* Keep specilic line number se:
areas of a program

ences associated with designated

« Append program modules and rearrange them within your pro
gram

* Make subroutines out of selected lines and move the subroutines
10 a designated area of the program

ONLY §39.50 ON DISK

Both programs automatically load to any copy of NORTHSTAR BASIC
Your BASIC can be SINGLE DENSITY, DOUBLE DENSITY or QUAD

s E\
RENUMBER
Add $2.00 shipping charge for each program or order both
programs and save $4.00 plus ship narges. Both for only
$65 00 ppd_ California residents should add

documentation included on each disk

6% sales tax

Order Today—Send check, money order or credit card data to

@SOFTW’ARE SERVICES
a 1072 Casitas Pass Road ?
Carpinteria, CA 93013
*'t0s) 684-8259 —
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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 pub-
lisher's approval; must be typewritten or printed. First
word set in caps. Advertisers using PO. Boxes MUST
supply permanent address and telephone number.
Orders not acknowledged. They will appear in next
available issue after receipt. Send order & remittance
to: Classified Advertising, MICROSYSTEMS Maga-
zine, 1 Park Avenue, New York, NY 10016. Direct in-
quiries to (212) 725-3927.

COMPUTER NETWORKS

THE CRITICAL CONNECTION! Now you can buy an inex-
pensive ATARI-400, and have it use the disk drives, printer,
and keyboard on your CP/M computer. Complete package
$175.00 DEALER INQUIRIES WELCOME. USS ENTER-
PRISES, 6708 Landerwood Lane, San Jose, Calif. 95120,
(408) 997-0264.

MISCELLANEOUS

SMALL ADS PRODUCE BIG RESULTS! Your Classified Ad
in these columns will reach 35,000 advanced computer ex-
perts each month. This market has more than doubled in the
past year...and the rapid increase in readership is expected
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-
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.

New Products continued . . .

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:

* generalized markup
* jeft alignment

« center alignment

* right alignment

* justification

* left indention

* right indention

* floating text blocks
+ footnotes
* variable line spacing
* widow supression
* section numbering
* imbedded documents
¢ qutomatic lists
 bold text ® macro processing
® underscored text * symbol processing
* proportional spacing e table of contents
e fully definable page e direct printer control
* multiple columns « nitialization profile
 headers and footers e page numbering
$99 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.

A.C. line conditioner
Displex Inc. has announced the
new DLCA-8 and -16 automat-
ic line conditioners. These units
have over 97% efficiency and
effectively block RF noise and
voltage surges while automati-
cally monitoring and maintain-
ing power line voltage—even
with “brownouts” down to 80
VAC on nominal 115 VAC
lines (160 VAC on 220 VAC
lines).

The DLCA line conditioner
is a smaller, lighter, more ef-
fective and less expensive re-
placement for older designs us-
ing either ferroresonant trans-
former voltage regulators or
“tap-switching” regulators with
an isolation transformer ¢ Us-
ing a tap-switched 20% “boost
buck” autotransformer, the
DLCA units can deliver the
high surge currents necessary
for starting large disc memory
systems and still remain small
for the average power loads.

-

The DLCA-8-1 provides
8 amps regulated output at 115
VAC £ 10%; price: $535. The
DLCA-16-1 provides 16 amps;
price: $795. The 8-amp/1 KVA
unit weighs 15 Ibs and has case
dimensions of 5" x 8" x 11".
The 16-amp/2 KVA unit
weighs 25 Ibs and is 5" x 10" x
14". 1 KVA and 2 KVA units
at 220 VAC (50/60 Hz) are
also available in the same case
sizes.

Displex Inc., 79 Hazel St.,
Glen Cove, NY 11542; (516)
671-4400.
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Low-cost video

terminal

The LCT-100 is a “dumb” ter-
minal featuring a full ASCII
keyboard in standard typewrit-
er format, 24 x 80 display, 7 x
9 dot matrix characters with

true descenders, 31 special
graphics symbols, and an RS-
232C interface (110 to 9600
baud). Packaged in a keyboard
enclosure with standard video

output, the LCT is available
with a separate 12'' green phos-
phor video monitor or alone to
connect to any standard monitor.
Price: $275; with monitor, $350.

Low Cost Peripherals, P.O.
Box 1773, Corrales, NM
87048; (505) 294-2857.

CIRCLE #227 ON READER
SERVICE CARD

$-100 prototyping card
Designed for S-100 prototyp-
ing, the ADS Kluge Card has
built-in much of the logic
needed to interface to the S-
100 bus. It has bidirectional
data and address bus buffering,
buffered control lines, wait
states, extended device and/or
memory select, address decod-
ing, and more.

The bread-board area of the
card, consisting of multiple
rows of holes on 0.10"" spacing,
has four power supplies bussed
to it by the on-board power
supply. The user has a choice
of jumpering for =5V and/or
+12V. Up to three of the sup-
plies may be + 5V, the fourth
the user’s choice of —5V or
—12V. Available as a bare
card for $39.95, kit for
$149.95, A&T for $199.95.
Ackerman Digital Systems,

Inc., 110 N. York Road, Suite
208, Elmhurst, IL 60126; (312)
530-8992.

CIRCLE #228 ON READER
SERVICE CARD
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Microsystems Mart

SYSTEMS!

System 816A
System 8168
System 816C $8995 00
(415) 453-0865
COMPONENTS!

WRITE OR CALL FOR PRICE LIST

COMPUTER HOUSE

¢S 501“B”ST.
SAN RAFAEL
AN

CPM UTILITIES
CPUTIL SYSTEM

B Utility programs to allow users
with large disk-storage needs
}(I) more efficiently manage thei
iles.

gl Log-on and -off of your user
areas and access global files
without creating multiple
copies.

M Runs onany Z80, CPM system,|
$69.95

Earth Science Associates
10218 Cantertrot
Humble, Texas 77338

(713) 446-1555

ISIS €«<—> CP/M®

Full bi-directicnal 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 to diskette density. The complete
package is $250.00 including user’s man-
ual. Write for free brochure on other CP/M
software.

CP/M is a registered trademark of Digital Research
ISIS is a rademark of Intel Corporaticn

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.0.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.

SAVE 90%

YES you can save up to 90% on a compute!
system by ROLLING—YOUR—OWN
TECHNOLOGY!

68000 Microsystems (BMHz) with
128KB & three RS-232C ports,
$252.00

8086 microcomputer with 128KB &
three RS-232C ports, $204.00

Z80A 4MHz micro with 64KB & two
RS-232C ports, $110.00

Floppy Interface as little as $60.00
FREE BROCHURE TODAY

DIGATEK CORPORATION
Suite 10

2723 West Butler Drive
Phoenix, AZ 85021

350 Computer Book Titles,
List $1.00

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.HA6X,39 East
Hanover Ave., Morris Plains,
NJ 07950.

EDGE-86

AN INDUSTRIAL QUALITY
8086 OEM SYSTEM

* HARDWARE

— A Multibus® COMPATIBELE 8086 CPU BOARD
WITH DMA FLOPPY CONTROLLER. INTERRUPT
CONTROLLER. PROGRAMMABLE TIMERS, 3
SERIAL PORTS, TWO PARALLEL 11O PORTS, AND
8K BYTES OF PROM WITH BOOT STRAP
LOADER FOR CPMIB6'™

— 128K BYTES DYNAMIC RAM BOARD

— 4-SLOT MULTIBUS CARD CAGE. WITH COM-
PLETE DOCUMENTATION AND SCHEMATICS:
ALL FOR $1250

* SOFTWARE
— CPM/86 O.5. WITH COMPLETE UTILITIES $250.
OFF THE SHELF DELIVERY—
=+3E MICRO SYSTEMS
195 W. EL CAMINO REAL, SUNNYVALE, CA 94086
TELEPHONE: 408-738-4729

Mullibus TM 01 Intel. "MCPMIBE TM of Digital

| WILL BEAT ANY COMPETITOR'S PRICE
PROVIDED IT IS NOT BELOW MY COST.
TRY TO BEAT THESE IC PRICES:

DYNAMIC RAM
64K 200 ns $5.75
64K 150 ns 6.25
16K 150 ns 1.25

EPROM
2764 250 ns $10.00
2732 450 ns 4.15
2716 450 ns 3.43
2532 450 ns 4.94

STATIC RAM
6116P-3 150 ns $4.75
6116LP-3 150 ns 5.50
2114 200 ns 1.60
ZBOA FAMILY
CPU, CTC, or PIO $ 3.50
DART 7.50
DMA or SIO0 13.50

MasterCard/VISA or UPS CASH COD
All Prime Parts

- MICROPROCESSORS UNLIMITED
d 24,000 South Peoria Ave
S BEGGS, OK. 74421

(918) 267-4796

Prices subject to change. Call for volume prices. Subject lo available quantities
Shipping & Insurance extra

NEW

COMPUTER MART
FORMAT
21: x 3H

PICTURE YOUR AD HERE!

NEXT CLOSING DATE:
JANUARY 3
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Cloning CP/M Disk Drives A. Klossner 3-4-70
Introduction to C Part II D. Gewirtz 3-1-50
Little Ada Part III R. Kenyon 3-1-60
Little Ada Part IV R. Kenyon 3-2-76
Getfile CP/M Ultility Program T.W. Cage 3-4-52
Use Your Computer to Build a Computer J. & G. Gilbreath 3-1-66
PL/I for Limited Resource Computers G.A. Kildall 3-1-28
Cursor Addressing F.L. Gohlke 3-3-45
Error Detection and Correction Codes R. MacKinnon 3-4-48
Stoic Versus Forth R.H. Mossip 3-5-88
An Introduction to Microcomputer Languages D. Libes 3-5-42
Interfacing PL/I With Assembly Language M. Zeiger 3-1-34
Using C Instead of Assembly Language A. Skjellum 3-5-33
Speed Up Your Diablo Printer G. Sabot 3-2-72
A Simple 6-Byte Hexadecimal/ASCII Conversion K. Smith 3-1-59
Software Product Reviews
Programming Style Comparisons M.J. Karas 3-1-30
The PL/I-80 Language A. Bender 3-1-42
Total Information Management Database Manager G.A. Hart 3-3-34
RAID 8080 Interactive Emulator A. Bender 3-4-26
The OASIS Multiuser Operating System M. Karas 3-2-28
D80 by DG Software F.L. Gohlke 3-4-22
Janus—A New Ada Compiler for Z80 Systems H. Fishman 3-6-70
Two More C Compilers D. Gewirtz 3-6-83
PDS Assembly Language Development System M. Zeiger 3-4-36
Three Macro Assemblers A. Bender 3-4-30
A Bargain Z80 Debugging Program A. Bender 3-3-88
DataStar: An Evaluation G.A. Hart 3-3-22
A Review of Mince C. Terry 3-3-76
A Review of MDBS W. Machrone 3-3-28
Three Ways to Implement a Mailing List W. Machrone 3-3-40
Software Directory NANSII 3-3-90
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“C” Compiler 3-3-90 OMEGA 3-3-91
ABSTAT 3-1-90 PASS System 3-2-90
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program 3-6-123 PLINK, RCPMLINK 3-4-90
BACKUP 3-5-99 PMS-II, Project Management System 3-3-92
BASIC/Z 3-5-98 PRIORITIES 3-6-124
BPSXREF 3-1-90 REFORMATTER CP/M-DEC File
C-80 C-Compiler version 2.0 3-4-89 Conversion Program 3-3-92
CATALOG 3-1-92 REFORMATTER CP/M-IBM File
Cobol Compiler (ANSI 74) 3-5-97 Conversion Program 3-2-90
COMSTAR OVERLAY 3-1-90 Reliability Prediction 3-4-92
Crosstalk version 2.0 3-4-89 Renumber for North Star Basic 3-5-96
Data Base CHECKER for IC-IRS REVAS 3-5-96
(information retrieval system) 3-3-91 RUNIC 1.0 Language Interpreter 3-1-92
dBgen 3-5-98 Scan for North Star Basic 3-5-97
DDUP 3-4-91 SECURE 3-6-124
DO 3-6-123 SELECTOR V 3-4-91
EPSET 3-4-90 SMARTKEY 3-1-90
Fancy Font 3-6-124 SMARTNET-DUMBNET 3-1-92
Footnote and Pair 3-3-90 Solomon I 3-2-90
IBIOS.ASM (CP/M interactive BIOS)  3-3-92 Solomon Series II 3-2-90
Improved 3-5-96 SPELL 3-1-90
INTROL-C for 6809 3-4-89 Spellbinder 3-4-89
Jools ] 3-2-90 Spellbinder 3-2-92
JRT Pascal version 2 3-4-91 SYSTEM-51 3-4-90
macroP 3-5-97 SYSTEM-70 3-4-90
MDCSTAT 3-6-124 SYSTMEM-TMS7 3-4-90
MR EDit 3-4-92 Tarbell BIOS 3-1-92
Multi/NET (networking faculty) 3-4-92 TRANSFER 3-3-90
Multi/OS (multiuser operating system)  3-4-91 TRANSLATE 3-3-92




Make your Pascal/MT + - Code Run Hot
BLAZE /pascal-

is a family of utility libraries for Digital Research’s Pascal/MT +~ comTi!er, Blaze relieves you of

the burden of reinventing the wheel every time

u begin a new Pasca

/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!

BLAZE/lib-

Pascal /O has been called "bare-bones” by many, but
no more. Blaze/lib provides you with clean, fast
routines for screen UO and data entry, text buffer

§ f A ng ion, disk
directory manipulation, and character file O 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 screen/line
clearing functions, with a separate linkable library
file to support each of the major families of CRT
terminals like Soroc, 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 -- $75 .PAS Source -- $200

Phonedex-

‘We call Phonedex “an electronic Little Black Book;™
it's an easy way to manage your address/phone lists.
Phonedex gives you two name fields, 9-digit Zip code,
and two auxiliary fields which you can fill with
whatever you like. Prints mailing labels from 1o 4
up, with as many as 50 repeats of each label per run.
Machine-code sort sorts on any of the 11 fields--sarts
hundreds of names in only seconds. Prints outa "little
black book" for you, with dotted lines outlining each
page--cut on the lines, punch it for your pocket memo
baok, and your mailing list goes neatly in your pocket.
If you have a D.C. Hayes Smartmodem. it will dial
your numbers automatically, and provide “aumb
terminal” ability for using computer bulletin boards.
Requires 52K CP/M and 240K disk drives.

PHONEDEX $49.95

BLAZE/O-

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 /O speed and code
efficiency your computer has to offer. We've re-
written all the file I/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 formatiing
text cutput. UTILMOD.ERL was rewritten as well.
Depending on your hardware, you can gain up to 40%
in UO speed, and reduce the size of your .COM files by
20-30%. Makes screen IO run faster too] BLAZEilib
was tested for over a year on a file-intensive business
application with nearly 100K of Z80 code in overlays.
Get the most from your machine with BLAZEAO,
(Source code available for in-house use only under
nondisclosure agreement.)

-ERL -- 875

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. ANOVA/plus handles up to five
factors and gives the ANOVA table with an option for
comparison o 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 code
PASCAL and is lightning fast beside implementatians
written in interpreted BASICs. Requires 48K RAM.
Specify CP/M, PC-DOS for IBM, or TRSDOS.

-ASM Source -- $2500

ANOVA/plus $69.95

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

n.:2
=
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EPROM - 32

THE ONLY EPROM PROGRAMMER YOU NEED!
-

This is the hest IEEE-696 (S-100) based EPROM programmer available today.
Before you buy another programmer check the features of the EPROM-32:
. Séulﬂgrggﬁ(]&us”em 1K through 16K (byte) single supply (+5V) EPROMs plus future

+ EPROM is programmed through /0 ports and can be verified through a port or located in
memaory space for verification and use.

« Single Textool zero-insertion-pressure socket accommodates both 24-pin and 28-pin
EPROM packages.

. SDEDGZIBD control software includes commands for programming, veritication, 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 PM-3—2732, 2732A PM-6—68764
2916, 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
super1?r features and quality engineering of the EPROM-32 make it the clear
winner!

(assembled & tested)
- Price includes EPROM-32, comprehensive user's manual
Corporation and two Personality Modules [specify). Additional Person-
ality Modules—$7.95. Extension module and cables—
PO. Box 17577 $4995. Conirl saftwate on & inch single censity CP/M
- compatible diskette — $14.95. Other disk formats available.
Memphas, TN 38117 We a,! UFS(ﬂr}ounﬂ smgginlg in continental U.S. UPS air
.00. COD add 81 oreign add $15.00. VISA and

B
a0d's
(901)-755-0619 MASTERCARD welcome. TN residents add 6% sales tar

MicroDynamics
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End $100 Bus Sinole Board Computer and Memorv Confusion

The $100 bus has come a long way.

The old standards, 64, 8 or even 2K of
memory, and separate boards for |/0,
processing, floppy control and a host of other
functions, are absolete.

If you use S100 boards, that's great news.

And bad news.

The great news is you can buy, off the shelf,
incredibly sophisticated S100 single board
computers and memories.

Now the bad news.

With different prices and
features on dozens of available
boards and the fact that some
boards are still more
sophisticated than others, it's
getting tough to decide what
boards to buy for particular
applications.

1733 South Douglass Road, Suite E Anaheim, California 92806

Intercontinental Micro Systems can help.

Call or write today and we’ll send you
information defining the state of the art in $100
bus memories and SBCs. We'll explain DMA,
memory management, vectored priority inter-
rupt inputs, RAM disk, parity error detection,
window deselection and a host of other newly
available features.

There is a catch.

When you call or write, we'll tell you about

‘!lliinhg,
pnEnannnn =

our super-sophisticated CPZ-48000 single
board computer, our 256 KMB-100 bank
selectable or linear memory and a complete line
of personality boards that allow you to easily
interface with anything from floppies to
winnies, including printers and modems.

Call or write today and find out how
Intercontinental Micro Systems can solve your
5100 bus SBC and memory problems.

We think once you know
state-of-the-art, you'll want
Intercontinental Micro.
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FASTER THAN
A FLYING HEAD!

The flying head of a hard disk :s fast.
M-Drivet™ js faster. And o
now, the originators of the
M-Drive concept introduce
M-Drive/H'™, the most cost-
effective solid state disk drive
available.

M-Drive/H is a 512K memory board
(cascadable up to 4 Megabytes for even
more storage) which emulates disk drive
operation and runs under CP/M® or
MP/M'™, You have to see the increase in
operating speed and power to believe it; as Byte magazine said, “M-Drive makes a
microcomputer . . . run like a big minicomputer. Highly recommended.”

When time is of the essence, M-Drive/H is essential. For operation that’s faster than a
flying head, look into M-Drive/H—another leap forward from the leader in high performance
systems and components. $1895 suggested list.

M-DRIVE /H SUPPORT TEAM: OPERATING SYSTEMS

M-Drive/H is supported by popular operating systems such as CP/M 2.2, CP/M-86, MP/M-816,
MP/M-86, and CP/M-68K.

M-DRIVE/H SUPPORT TEAM: CPUs

CompuPro makes a complete line of high-speed CPU boards recommended for use with the above
operating systems and M-Drive/H.

CPU Z is a Z80 workhorse which operates under CP/IM 2.2. $295, $395 CSC. .

CPU 8085/88 executes both 8 and 16 bit software, and is compatible with CP/M 2.2, CP/M-86,
MP/M-816, and MP/M-86. $425, $525 CSC.

CPU 86/87 is a 16 bit CPU (with 8087 math processor option) that works under CP/M-86, MP/M-816,
and MP/M-86. $695 (8 MHz), $850 CSC (10 MHz). Factory installed 8087, add $300 (clock speeds limited
to 5 MHz with 8087).

CPU 68K (compatible with CP/M-68K) is the most advanced 68000 based board available. Includes
sockets for Memory Management Unit and up to 8K X 16 (16 Kbytes) of EPROM. $695 (8 MHz),$850
CSC (10MHz).

CPIM and MP/M are trademarks of Digital Research. M-Drive and M-Drive/H are trademarks of CompuPro.

See M-Drive/H, and its support team of operating systems and CPUs,
at your Authorized CompuPro Systems Center or Sales Center.

@)

ompuPro

CompuPro division, Godbout Electronics, Box 2355, Oakland Airport, CA 94614
CIRCLE 81 ON READER SERVICE CARD




