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In the Fast Lane fo UNIX

Bill Machrone reviews the CompuPro 8/16, running a variant of MP/M-86;
the Altos 586, running XENIX, and the Ithaca Intersystems Encore, running
MP/M-80. Leland Wilkinson reviews the Dual Systems 83/20, running

a full UNIX. Introductory books on UNIX are reviewed in Ian Darwin’s
column; Chris Terry draws attention to three tutorials on the C language and
some new books on CP/M.

UNIX & C withCP/M

David Gewirtz reviews Micronix, a UNIX subset with a CP/M emulator that
runs on the Morrow Decision I. A.GW. Cameron reviews a RATFOR
preprocessor from Carousel MicroTools, and a set of UNIX-like Software
Tools written in RATFOR. David Fiedler reviews the Supersoft C compiler
Scott Nowell presents “Cross Check,” a C program to check double usage of
blocks as an aid to CP/M file recovery.

HERE R T
North Star, and Other Topics

D.J. Yates presents step-by-step procedures for converting Microsoft Basic
programs to run under North Star Basic. Allen Ashley shows how to run

N* DOS as a .COM file under CP/M with a N*-to-CP/M file transfer facility.
W. Lambert delves into the inner workings of WordStar with a Pascal program
that reveals the markers and control codes hidden in a WordStar file.

Andrew Bender presents the first article in a 4—part tutorial on relocating
assemblers.

Hardware

Loren Amelang shows how to add a “rescue” key to your system that will get
vou out of infinite loops without destroying data. David Bray discusses the

B ' 09 problems involved in upgrading an old 8080 computer such as the IMSAI to
‘ use the CompuPro 8085/8088 dual processor board.
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-100 World News

MACROTECH Intertional Corporfion

20630 s e, Chutowonth, Clfomin I3 T00SI

NOW 1 MEGABYTE MAX FOR ALPHA MICRO

CHATSWORTH—June 30, 1983—Mike Pelkey, Macro-
tech International President, announced today thataspe-
cial version of MAX is now running in Alpha Micro
Systems.

This special version is available only through Soft Ma-
chines of Champaign, IL. (217)
351-7199. Howard Ogle of Soft
Machines stated, ““The new
AM-MAX1 runs full speed with
all three Alpha S100 machines”
Ogle also said, “The AM-MAX1
is not only the most economical
memory for Alpha, but the most
versatile as well. The system is
even faster with Soft Machines’ o |
‘GO FAST disk cache utilities? HOWARD OGLE

Bob Rubendunst of Soft Machines reports, “Every
MAX is shipped with software that greatly simplifies imple-
mentation on bank switched systems. Also included are de-
tailed installation instructions and diagnostic programs”’

Dealer inquiries and orders should be directed to Bob
at Soft Machines. h

MAX SERIES GAINS WIDE ACCEPTANCE

CHATSWORTH—June 30, 1983—S100 sys-
tems manufacturers, integrators and users
have been ordering and implementing MAX
for a wide variety of environments and appli-
cations. These environments would include
both 8- and 16-bit processors. Typical exam-
ples would include graphics and virtual disk
implementations.

These environments include 16 bit systems
such as those manufactured by Empirical
Research Group, Dual Systems, Compupro,
Cromemco, Lomas and Seattle. MAX has
been used in non IEEE/696 systems such as
Alpha Micro.

These MAX users have taken advantage of
the density, high speed and low cost per bit to
bring large system memories to S100 buyers.

Ralph Ring of Compatible Systems Engi-
neering of Annandale, VA, (703) 941-0917 has
used 4 MAX boards in a dual system UNIX*
environment. Mr. Ring stated, “My applica-
tion required a 4 megabyte system memory.
Quarter meg boards were impractical, the
MAX is ideal for this system?”

Systems builders are using the M? option to
utilize large memories in 8-bit environments.
Using the MAX board in this environment
means using a single board for all memory
needs. This includes functioning as system
memory, virtual disk or cache memory. Some
of these 8-bit environments include Compu-
pro, CCS, Tarbell, IMS & Ithaca Intersystems.

M? translates the 16 logic bits from an 8-bit
processor into 24 physical address bits. This

MACROTECH Moves

CHATSWORTH—June 30, 1983—Macro-
tech has moved to larger facilities located

at 20630 Lassen St., Chatsworth, CA 91311,
The new phone number is (213) 700-1501.
“Due to a healthier marketplace and a

phenomenal demand for the MAX series,
larger facilities were necessary. This per-
mits additional staffing, increased produc-

tion, and customer support levels said
Mike Pelkev. President of Macrotech. R

Virtual Disk for CP/M 86*

Dan West, Westcom Systems

BURBANK — June 30, 1983 —Most of the
CP/M 86* application programs available to-
day fail to take advantage of the possible one

megabyte address space. Virtual Disk for
CP/M 86* will convert this unused space into
RAM resident disk capacity for greatly im-
proved disk access processing. The easily in-
stalled Virtual Disk 86 software module has

been added to Macrotech’s applications soft-
il bm mverrrave ~fE MAY cariee and

opens up the system to a 16 meg address
space. Using software provided in the man-
ual, virtual disk can be implemented using
CP/M 2.2¥% CP/M 3.0¥ or MP/M 2* operating
system.

If you think about it—quality, price, perfor-
mance, and the reputation of Macrotech In-
ternational —it’s no wonder so many demand-
ing systems builders have used MAX series
dynamic memory. The S100 world’s only full
function one megabyte IEEE/696 memory.

Virtual Disk Gives
MAX Split Personality

BURBANK —June 30, 1983—“Many current
operating systems permit MAX to double as
both virtual disk and system memory,” stated
Dan West of Westcom Systems. As an example,
an MP/M 2.1* system using MAX-M could be
configured as a 512K system memory and a
512K Vdisk. A typical CP/M 3.0* configura-
tion could be 256K of system memory and up
to 768K Vdisk. CP/M 2.2* of course, only per-

mits a 64K system memory, leaving the bal-
ance for a virtual disk. With MAX, or the
128ST, both functions can run simultaneous-
ly in a single memory board. R

*CP/M 2.2, CP/M 3.0, CP/M 86 and MP/M 2.1 are registered



Incubation Complete
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A Third Generation

(Pictured above)

« 2 serial ports, 1

* 316 bit CTC's

A 280 based microcomputer board with memory and I/0 functions
* Fully complies with IEEE 696 Standard

«4/6 MHzZ80A/B

* Supports CP/M® Plus

« Operates as bus master/slave for multi-user, muiti-processor architecture.

« 64K on board memory, dual ported, parity checked

+ All1/0 drivers on board
* Memory management
« Full 24 bit address capability

SASI port
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ExpandoRAM IV —Random access memory board
utilizing 64K or 256K NMOS RAM chips

» Fully complies with IEEE 696 Standard

* 256K capacity with 64K chips

* 1024K capacity with 256K chips

« Error checking and correction (2 bit detection, 1 bit correction)
* On board refresh

e Supports both 8 and 16 bit data transfers

* 24 bit addressing

SD300—A new series of compact yet expandable S-100
microcomputers.

» Compactsize approximately 4" x14" x17"
« 6 Slot motherboard
* Rugged metal enclosure

OEM Version: Designed for ease of integration and maximum flexibility
*Z80 CPU

* 256K RAM _

« Versafloppy Il with free CP/M Plus™

Discless Version: Anideal high performance system for disk Intensive
applications. Eliminates disk walt states for spread sheets, spelling checkers,
and network operation. Utllizes SDSystems RAMDIsc and ROMDIsc modules.

VFW-3: Asingle board controller for floppy and
Winchester disk drives:

* Fully complies with IEEE 696 Standard

* Up to 4 floppies and three Win-

chester drives may be controlled by VFW-3 « Data
transfers to and from board under DMA or programm-
ed 1/0 control = Supports 24 bit address space.

€P/M Plus™.high performance single user
operating system.

« CP/M® 2.2.compatible—no modification! « When
used with SDSystems 256K memory board speeds are
up to 7 times faster than CP/M® 2.2, « High perfor-
mance file system « MP/M® |l file password protec-
tion « Time and date stamps on files » Support for 1 to
16 banks of RAM = Easy to use system utilities with HELP
facility » Powerful batch facility = Sophisticated pro-
grammer utilities,

RAMDISE 256: A solid state disk emulator that
greatly Increases system performance by eliminating
disk walts in disk intensive applications. Excellent for
spreadsheets, spelling checkers and software
development.

* 256K capacity « 1 mb total bus capacity « CP/M® 2.2,
PLUS ™ compatible = 1/0 port addresses user selec-
table » Storage locations addressed by on board 20 bit
counter » On board refresh.

ROMDIsc 128: An EPROM board that replaces a
floppy disk drive for the purposes of booting CP/M®
and loading application programs.

= Provides non volatile, permanent storage of pro-
grams and data « Utilizes 2732 or 2764 EPROMS, (16

max) » 128K capacity per board » 512K system capacity

» Use with SDSystems RAMDIsc to configure a stand
alone or network discless system e Serial port provided.

CP/M® 2.2 and CP/M PlusT™ are registered trademarkes of Digital Research, Inc.

*Z80 product of Zilog Corp.

s D SVSTE M s 10111 Miller Road » Dallas, Texas « (214) 340-0303 « TLX-682 9016

A Syntech Company
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NOW IS OUR TIME.

You've acquired a taste for computers. Now’s the time
to experience the benefits of America’s finest.

Ithaca’s ENCORE ™ series offers matchless quality, per-
formance, reliability, application versatility and expanda-
bility in 8 & 16 bit configurations.

The Standard of Quality

In both hardware and software, Ithaca is the standard of
quality. Five years of experience in the production of
S5-100 systems means unsurpassed quality and reliability.
As you grow, your ENCORE system expands with you.
Unlimited options for growth are available through a
variety of configurations which will meet all of your
peripheral, memory and I/O requirements.

Proven Performance

ENCORE's unique design can provide up to a 500%
increase in throughput on disk-intensive programs.

TM ENCORE is a trademark of Ithaca Intersystems, Inc.

® CPIM and MP/M are registered trademarks of Digital Research, Inc.

CPIM® MPIM® and XENIX® operating systems as well as
a selection of utility, development and application soft-
ware, give the Ithaca ENCORE the increased program-
ming capability you would expect from the best.

Ithaca’s ENCORE™ . . .simply the finest price/perform-
ance, 8 & 16 bit computer systems available.

So advanced, that Now is Our Time.

For immediate reply call toll-free (800) 847-2088, New York
call 607-273-2500. Ithaca is backed by Docutel Olivetti

nationwide service.
!‘ llc b

lnnterNyys femns™

200 E. Buffalo St. thaca, N.Y. 14851

® XENIX is a registered trademark of Microsoft
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2832 Ninth Street 8348 Center Dr. Sute F
NEW ADDHESS Berkeley, CA94710  La Mesa, Ca. 92041
(415) 644-3551 : (6'?9) 464 2924
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Bored Waiting?
Here’s The Board You've

Been \Wali

i

A hard disk and cartridge tape 5 megablts p§ secon}i Mlno

constrain the host processor in

controller together on one changes of the on-board com- any manner.
board? Magic? Not really. It's ponents allow the support of ® Two 28-pin sockets allowing
Teletek’s HD/CTC. The hard disk other drive types/sizes and the use of up to 16K bytes of
and cartridge tape drive control- transfer rates up to 15 megabits on-board EPROM and up to 8K
ler provide the support necessary per second. (Interface to disk bytes of on-board RAM.
to interface both rigid-disk drive is defined by software/ & il setiivire tesat
drives and a cartridge tape deck firmware on-board.) capability
to the 5-100 bus. ® Controller communications ’
® A Z-80A CPU (optionally Z-80B) with the host processor via 2K 5 ﬁ‘égggg‘;}g&?&ﬁé‘;‘r’gsed
providing intelligent control of FIFO at any speed desirable s I ? dak
the rigid-disk and cartridge (limited only by RAM access ont(o_de&.cakndaclcommg i
tape drives. ; time) for a data block transfer. twct) '."dg' -t s dn‘ves En i e
® Support of 5%" rigid-disk Thus the controller does not SO TP SEIVE. Npanion

is made possible with an
external card.

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

drives with transfer rates of

TELETEK

9767F Business Park Drive- Sacramento, CA 95827 (916) 361-1777 Telex #4991834 Answer back-Teletek
© Teletek 1983 CIRCLE 220 ON READER SERVICE CARD
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Life in the Fast Lane: Three Multiuser Microcomputers by Bill Machrone
A description of the multiuser capabilities of the Altos 586, CompuPro 8/16 C, and Ithaca Intersystem’s
Encore S

A Review of the Dual Systems 83 /20 68000 UNIX System by Leland Wilkinson
Operating an S-100 system that offers UNIX and Fortran

The Supersoft C Compiler by David Fiedler
A look at a family of compilers that shares syntax, design, and even command line options ___

The Ratfor Preprocessing Language by A.G.W. Cameron
Superior control structures and programming flow procedures might well make Ratfor the Fortran of 10
years hence

The Software Tools Computing Environment by A.G.W. Cameron
An effort to provide programming tools similar to those in UNIX that can run under most operating sys-
tems and on a wide range of computers

Microsystems Reviews Micronix by David Gewirtz
Micronix provides access to the wealth of CP/M software along with the power and programmability of
UNIX

Upgrading Older 5-100 Computers to the CompuPro Dual Processor by David W. Bray
Simple modifications allow an S-100 to incorporate a dual-processor board and expand memory to any
desired amount .

Relocating Assemblers and Linkage Editors: Part | by Andrew Bender
A tutorial explaining the use of assemblers that generate relocatable code

Sleuthing WordStar Files with Pascal by Warren Lambert
Invisibly marked bytes can be “reveal-printed” to help a user investigate problems

Cross Check by Scott Nowell
Bring Cross Check to the rescue when your disk allocation map becomes damaged

30
38
44

52
58
66

80
86
95
98

North Star Topics: CP/M-to-N* DOS File Transfer by David Yates 1 04

How to convert Microsoft Basic programs to run under North Star Basic

North Star Topics: North Star DOS as a CP/M .COM File by Allen Ashley
A simple patch to N* DOS 5.2 allows it to run as a command file under CPM

Add a Rescue Key to Your System by Loren Amelang
How to safely exit malfunctioning programs without destroying data
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110
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NORTH STAR
USERS

Convert to:
IBM PC
CP/M
MSDOS CP/M-86

UPWARD COMPATIBLE WITH
NORTH STAR BASIC
BUT TWICE AS FAST

Faster than many compilers

Sorts faster than conventional
Basics

Reduces programming time at least
30 percent

Simple to use
Easy testing and debugging
Excellent TRACE and EDIT

More memory available —
Less required for programs

Accurate arithmetic

Excellent documentation and
customer support

DEMO DISK AND
MANUAL $50

BUY NOW-SAVE $25
$375

ORDER NOW!
Decler inauiri

Check VISA omeﬂCnrdm

Suite 423, 4600 Duke Street
Alexandria, Va. 22304
T703-751-2574
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Introducing the powerful, multi-processing
HORIZON 8/16 from North Star.

The turbo-charged
system with outstanding

pesarmance.
The new North Star HORIZON

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

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

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

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

Systems serviced nationwide by MAI/Sorbus Service Division.

And North Star’s industry
standard S-100 bus gives you the

flgxibility to choose your options
and tailor the system to meet
your specific requirements.

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

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

The HORIZON 8/16 out-
performs everything in its class.
Costs no more. And is the only
multi-user micro designed to
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meet your needs for today, and
tomorrow —simply by plugging

in the options you salast.

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

NorthStart

Simply powerful solutions.



SUPER SIX

SUPER SIX, THE FIRST 6MHz S-100 SINGLE BOARD COMPUTER
TO SUPPORT BANKED CP/M™ 3.0

SUPER SIX FEATURES:

¢ 128 KB of Bank —
selectable RAM

e 6 MHz, Z-80B CPU

¢ DMA Controller

e 6 MHz, Z-80B DART
(2 Serial RS-232 Ports)
6 MHz, Z-80B PIO
(2 Parallel Ports)
6 MHz, Z-80B CTC
(Clock Timer)
Double/Single Density
Floppy Disk Controller —
Supports 8 and 5-1/4"
Drives Simultaneously
2/4 KB of Monitor
EPROM
S-100, IEEE 696
Compatible

*CP/M is a trademark of Digital Research Corp.
TurbeDOS is a trademark of Software 2000 Inc.
SUPER SIX and SUPER SLAVE are trademarks of
Advanced Digital Corp.

SUPER SIX & CP/M™ 3.0
A PERFECT MATCH

Advanced Digital has found the
perfect match to its powerful,
high-speed SUPER SIX single
board computer. It's Digital
Research’'s new CP/M 3.0.
Because of SUPER SIX's 128
KB of RAM, it is the only
S-100 board to support CP/M
3.0 in the banked mode; or run
CP/M 2.2 with 64 KB of extra
buffer.

SUPER SIX & TurboDOS™
ANOTHER PERFECT MATCH

When you combine the
TurboDOS multi-user operating
system with the 6 MHz SUPER
SIX, you'll find your system
running 1-1/2 times faster than
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TurboDOS

before. Add the 4 MHz or 6
MHz SUPER SLAVE™
processor board(s} and you will
have the fastest multi-user,
multi-processor system available
today.

See the SUPER SIX at your
quality computer dealer or
contact:

5432 Production Dr.,
Huntington Beach, CA 92649
Phone: (714) 891-4004

Telex: 678401 TAB IRIN




Editor’s Page

by Sol Libes

e

his is the second issue of

Microsystems in which we are

highlighting the UNIX oper-
ating system (the first issue was Jan-
uary 1983).

There is no doubt that CP/M is
the de facto standard for single-user
8-bit microcomputer operating sys-
tems. The introduction of CP/M
Plus and the forthcoming Z800
microprocessor for Zilog will ensure
continued growth in the 8-bit micro
market.

However, with the prices of single-
user 16-bit micros dropping to only
slightly more than those for the 8-bit
machines, and with the added per-
formance offered by these machines,
it is only logical that the 16-bitters
will overtake the 8-bit market at
some point. The 16-bit single and
multiuser micro markets are highly
competitive worlds with no clear de
facto DOS standards as yet.

The key to success for an operat-
ing system is the amount and quality
of software available for it . . . and in
the 16-bit single-user area, MS-DOS
is the clear leader. Another factor is
the number of OEM manufacturers
operating the DOS on their hard-
ware systems . . . and here both MS-
DOS and CP/M are doing well.

The multiuser micro market is
where 16-bit micros will dominate.
Although DRI tried to enter the
multiuser market with 8-bit versions
of CP/M called MP/M and
CP/NET., these lacked the necessary
performance and features. MP/M,
however, has worked out well as a
multitasking operating system
(Microsystems will be carrying sever-
al articles on MP/M). CP/NET has
recently been greatly improved by
DRI and should be successful (a re-
view of the new release of CP NET
will appear next month).

The TurboDos system (CP/M
compatible) is achieving moderate
success as a multiuser 8-bit operating
system (we are also planning several
articles on TurboDos). Phase One
has also achieved some success with
its OASIS operating system (see the
Mar/Apr 1982 issue of
Microsystems). But there is no doubt
that the multiuser market will be
dominated by the 16-bit micros.

DRI entered this market early
with its 16-bit implementation of

MP/M and is achieving some mod-
erate success with it. OASIS is also
available for the 16-bit systems and is
being offered by several OEMs. But
the star of the 16-bit multiuser mar-
ketplace appears to be UNIX. An-
other comer is the PICK operating
system. For these reasons, we have
decided to devote another issue to
UNIX, and at some point in the fu-
ture expect to provide coverage of
the PICK operating system.

Both UNIX and PICK have been
in use on large multiuser minicom-
puter systems for about 10 years.
They are mature products that pro-
vide reliable operation, a lot of fea-
tures, and considerable application
software support. They are being
ported to many different hardware
systems. At the recent National
Computer Conference (the comput-
er show-of-shows) more newly intro-
duced computers were running
UNIX or UNIX-like operating sys-
tems than any other operating sys-
tem (although MS-DOS was a close
second). And most were based on the
Motorola 68000 microprocessor.

UNIX Superstar

UNIX was developed at Bell Labs as
a tool for software developers. It
achieved popularity in-house and
was greatly enhanced (one of its ad-
vantages is that it can be easily en-
hanced). BL made it available to the
University community, where its
power and features proved assets to
software hackers. As these hackers
moved from university to business
environments, they carried the
UNIX mystique with them. Thus
UNIX has achieved quite a success

in the engineering and scientific ar-
eas of business. However, it is in the
nontechnical area of business where
the big bucks lie; hence manufactur-
ers are now in the process of adapt-
ing UNIX to this environment.
Thus, companies such as Microsoft,
with their XENIX package, are at-
tempting to make UNIX easier to
use and are adding features needed in
a business environment (e.g., file
security).

PICK—a challenger?

The PICK operating system is cur-
rently running on about the same
number of minicomputers as UNIX
(estimated at 10-15,000). Like
UNIX, it is intended for multiuser
environments serving a large number
of users (e.g., up to 128 and even
more). However, it is database ori-
ented and much easier to use. Thus
many sophisticated business applica-
tion packages are available for it, and
it has achieved a great deal of success
in business system use.

The PICK operating system is al-
ready being offered by micro manu-
facturers such as Altos, General
Automation, and Datamedia. And
third-party vendors are selling ver-
sions for the IBM PC. A version for
the XT is expected shortly, and
Tandy and Apple are known to be
checking it out for possible adoption
on their 68000-based machines. It is
interesting that the micro manufac-
turers offering the PICK system are
also offering XENIX for the same
systems. Thus, by offering both
XENIX and PICK, these manufac-
turers can sell 16-bit multiuser sys-
tems better to both the business and
scientific communities.

For those desiring more informa-
tion on PICK, I recommend a spe-
cial report entitled The PICK Oper-
ating System.: Markets & Strategies
issued by Yates Ventures (4962 El
Camino Real, Suite 111, Los Altos
CA 94022; 415/964-0130). To keep
up to date on happenings on UNIX,
I recommend a newsletter entitled
Unigue, published by InfoPro Sys-
tems (Box 33, East Hanover, NJ
07936; 201/625-2925; $54 for 12 is-
sues). Yates Ventures also publishes
a very good (but expensive: $400/yr)
monthly newsletter entitled The
Yates Perspective. m




N\ews & Views

by Sol Libes

CP/M’83 EAST in
Boston, Sept. 29-Oct. 1
Following in the footsteps of the
highly successful CP/M’83 show
held in San Francisco last January,
Digital Research is repeating the
event in Boston September 29
through October 1. DRI reports that
more than 50,000 attended the earli-
er event, which had 400 exhibitions.
CP/M’83 EAST is expected to be
equally large, if not larger.

CP/M’83 will be held in Boston’s
Hynes Auditorium, which is part of
the Prudential Center Complex, ad-
jacent to the Sheraton Boston Hotel.
There is parking for 7100 cars.

The Industry Workshops for In-
dependent Software Vendors (ISVs),
distributors, dealers and manufac-
turers will be held each day from 9-
11 A.M. The workshop topics are:

Thursday: Venture Capital and

the Microcomputer Industry

Friday:  Retail Marketing of

Microcomputer Software

Saturday: Trends in Microcom-

puter Graphics

The Panel Discussion will be held
daily from 2-4 P.M., and topics will
be:

Thursday: Next Generation

Software
Friday:  Educational Software
Saturday: Microcomputer
Industry Trends

The Seminars will be held daily
from 11 A.M. to 6 P.M. The follow-
ing topics will be covered:

Introduction to Logo

Public Domain CP/M Software

CP/M Cards

The Bridge from Unix to CP/M

Introduction to Accounting

Applications

Introduction to Word Processing

Introduction to Communications

Networks

Customer Training

Programmer Productivity Tools

Software Protection and Security

How To Get into the Software

Business

The show and conference hours
are 11 A.M.-6 P.M.; the industry
workshop hours are 9-11 A.M. Ad-
mission is $10/day, or $25 for the
three days. For more information on
the show contact: Northeast Exposi-
tions, 824 Boylston Street, Chestnut
Hill, MA 02167; (617) 739-2000.

CompuPro offers special
deal

Bill Godbout, President of the
CompuPro Division of Godbout
Electronics, is making a special offer
to Microsystems magazine readers
that will allow them to step up their
CompuPro 8-bit systems to dual-
processor 8/16-bit systems. For a
limited time, CompuPro will give
our readers a half-price exchange of
8-bit CompuPro CPU-Z, Z80 CPU
card (any vintage), for a CompuPro
CPU 8085/88 card, which contains
both 8085 and 8088
microprocessors. The list price is
$425 (6 MHz 8085/8088) or $525
(6MHz 8085/8MHz 8088 with 200-
hr burn-in).

To obtain a dual-processor CPU
card at half price, you must mention
that you read this in Microsystems
magazine. Write: CompuPro Divi-
sion, Godbout Electronics, Box
2355, Oakland Airport CA 94614

CP/M Emulator board
for DEC PDP-11

Virtual Microsystems Inc., Berkeley
CA, the supplier of the Bridge
CP/M emulator, has introduced a
plug-in board emulator for the DEC
PDP-11/23 and Professional 300
computers. The board will be mar-
keted through Digital Equipment
Corp., while Bridge will continue to
market its other software and hard-
ware products for VAX and other
PDP-systems. The new package is
called the *““z-chip” and is priced at
$495 (Professional) and $695 (PDP-
11/23). The board plugs into the
floating-point processor slot of the
computer.

The MS-DOS vs CP/M
Battle

Digital Research is proving that it
has not given up the fight for the 16-
bit DOS market with a new

strategy . . . if you can’t beat em,
then join em! DRI has announced
that it plans to support the IBM PC-
DOS and MS-DOS with the releases
of its family of language products.
This includes their CBasic compiler,
Pascal/MT+, PL/I, C, Cobol, Ac-
cess Manager, Display Manager,
Programmer Utilities, and Symbolic
Debugger. Thus, these languages
may be run under PC-DOS, MS-
DOS, CP/M-86 or Concurrent
CP/M-86. This should prove to be a
real asset for CP/M software
vendors.

DRI has also announced that it
will release new versions of CP/M-
86 and Concurrent CP/M-86 that
will run MS-DOS software in an em-
ulator mode. They claim that MS-
DOS software will run almost as fast
as on a standard MS-DOS system.

£800 Update

In the July Microsystems I reported
on Zilog’s introduction of the Z800
microprocessor, an enhanced ver-
sion of the Z80 that will be very easy
to retrofit into a Z80 CPU card. It
now appears that first samples of this
IC will not be available until the end
of this year, and that significant pro-
duction quantities will not become
available until the end of ’84 or the
beginning of ’85. Thus I do not ex-
pect to see the use of the Z800 in sys-
tems until 1985.

It is disappointing. Zilog “leaked”
news of the Z800 at the 1981 Nation-
al Computer conference. At the
time, CP/M was unchallenged in the
micro world, and the Z800 enhance-
ments would have considerably
slowed the current trend to 16-bit
personal computers and the MS-
DOS operating system. Many com-
panies have enhanced their Z80 sys-
tems by adding a second 16-bit
processor and gained most of the fea-
tures offered by the Z800. And by
the time the Z800 becomes available,
micro designs will be in full swing
with 32-bit devices.

By the time the Z800 becomes
available, the software base for com-
peting Intel chips will be larger and
more attractive, and it is doubtful
that many software developers will
want to start to work on Z800 soft-
ware. Thus there is a great likelihood
that Zilog may miss the market.
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THOUSANDS OF
GP/M COMPATIBLES

! AND SOFTWARE
ciyM82.  PACKAGES
EAST  ARE GATHERING

Thursday-Saturday

September 29-October 1, 1983
Show Hours: 10:30AM to 5:30PM daily
Sponsored by Digital Research, Inc. EEN

THE MOST SUCCESSFUL NEW COMPUTER SHOW IS COMING EAST.

CP/M'83 held last January in San Francisco, was the largest event organized around a single product in the history of all products. It was larger than
any first or second year technology event ever held anywhere, drawing over 40,000 attendees and more than 600 displays. This September 29
through October 1, Northeast Expositions, Inc., the foremost producer of computer events, and Digital Research Inc., the inventors of CP/M, will
present CP/M’'83-East at Boston's Hynes Auditorium.

IF YOU DO ANYTHING IN CP/M | YOU ABSOLUTELY CAN'T AFFORD TO MISS CP/M'83-EAST.

~ CP/M’83 is much more than a Show—it's an educational forum to help people learn about using, developing and marketing CP/M software. It's an
incredibly effective-medium for manufacturers to meet buyers or marketers, to meet developers. Noted leaders from the software industry will
conduct the most extensive group of workshops on microcomputer software ever presented at any conference . . . ever. These informative
discussions will explore CP/M applications, technical information, development aids, uses in different professions and support services. The
conference program will also strive to show users how to get the most from their CP/M computers.
During each day of CP/M'83-East, from 8:30AM to 10:30AM, special industry workshops will be held for Independent Software Vendors (ISV’s),
distributors, dealers and manufacturers. These seminars will cover the ins and outs of developing, packaging and marketing microcomputer
software. They will also offer you a chance to cultivate important industry contacts including venture capitalists.

THE WORLD OF CP/M UNDER ONE ROOF

CP/M’'83-West was the largest end-user Computer Show and Sale ever; the East Coast version will be just as large an extravaganza. At CP/M’83-East
you'll find everything new for your CP/M computer under one roof. In a couple of days, you can sample software, accessories and services for
every conceivable application you have. The Show includes over eight thousand different kinds of products including computers, peripherals,
printers, hard disks, modems, memory cards, game cartridges, video displays, and plug-in boards—plus publications, support services and an
absolutely incredible array of software application packages and development aids. All the CP/M compatible hardware and software for business,
industry, the professions, government, education, home and personal use, is there. And best of all, you'll save hundreds, even thousands of dollars
because everything that is on display is for sale at special Show prices.

ADMISSION FEES:
One-Day Exhibits-Only ticket $10 Tickets on sale at door Three-Day Exhibits & Conference ticket $25

FOR MORE INFORMATION:

If you're interested in attending or exhibiting at CP/M'83-East, call 800-841-7000 (inside Massachusetts 617-739-2000). Or you can write us and we
will be happy to mail you a comprehensive pamphlet which includes the schedule of seminars, workshops and conferences plus Boston hotel
reservation information. Our address is 822 Boylston Street, Chestnut Hill, Massachusetts 02167.

CP/M'83-East is produced by Northeast Expositions, Inc., the foremost nationwide producer of special audience and specific product personal computer shows, including Applefest,
PC'83 (for IBM PC users), The National Computer Shows, and Softcon—an International Conference and Tradefair for the Software Industry.

CP/M s the registered trademark of Digital Research, Inc.

PREREGISTRATION FORM

O Enclosed is my payment for

Three-Da i
RNTTTY y O Enclosed is my payment for

Exhibits & Conference badge(s) at $25 which Exhibits Only ticket(s) at $10 each.
admits the attendee to the Show on Thursday,

Friday and Saturday and to the Conference on all

three days.

One-Da
TY y

Name

Company (if any)

Address

City State Zip

Telephone (area code) ext

Mail to National Computer Shows, 822 Boylston Street, Chestnut Hill, MA 02167
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In the Public Domain

by Chris Terr
g ~-

Communications

irst, a correction to this col-
Fumn in the July issue: The

volume number for
MODEM?798 was given as CPM UG
Vol. 93A—this should have been
SIG/M Vol. 93A. My apologies for
any inconvenience caused by this
error.

While we're on the subject of com-
munications, Omnitech, 56 Baltusrol
Way, Shore Hills, NJ 07078 wrote
with an offer that may be helpful to
users of Compustars and
Superbrains. This company is offer-
ing a copy of MODEMY7, in
Superbrain format and with modest
documentation, at their cost ($7.50).
For further information, call them at
(201) 376-6406.

CP/M enhancements

ZCPR2 and SYSLIB. The most
notable (and also the most compre-
hensive) enhancement to CP/M that
has so far appeared is ZCPR2, by
Rich Conn. An introduction to this
system by Rich Conn himself ap-
peared in our June 1983 issue. An
early version of the system (ZCPR)
appeared in SIG/M Vol. 54, but
ZCPR2 has many, many enhance-
ments and, with SYSLIB, occupies
volumes 98 through 107 of the
SIG/M library. The documentation
alone occupies three of these
volumes.

The ZCPR2 system replaces the
standard CCP (Console Command
Processor) of CP/M. There are resi-
dent commands similar to those of
the CCP, but more friendly and
more powerful, and a number of use-
ful resident commands have been
added. In addition, utilities that
work in conjunction with ZCPR2
greatly extend the convenience and
power of CP/M; they include on-line
documentation and the ability to
search for a .COM file not only on
the logged-in disk but also on all oth-
er drives in the system. A minimal
ZCPR2 is still an improvement over
the standard CCP and adds little in
the way of overhead. A full ZCPR2
requires modification of the BIOS,
with a consequent reduction of the
TPA by 3K-4K, along with a consid-
erable amount of disk storage—you
should have at least 500K per disk to
accommodate ZCPR and have room
to do useful work.

SYSLIB is a library of relocatable
assembly language modules that was
also built by Rich Conn. Although
not strictly a CP/M enhancement, I
mention it here because it is a power-
ful tool for program development
under CP/M. Standards for parame-
ter passing and use of the modules
are established in the documenta-
tion. Just as ZCPR2 increases pro-
gramming productvity by making
many operations far more conve-
nient, so SYSLIB increases produc-
tivity by providing so many standard
operations that the programmer can
concentrate on the main logic of his
program. The SYSLIB system is de-
signed for use with Microsoft’s M80
macroassembler and L80 linker.

An on-line SUBMIT. A program
called /.COM by Ward Christensen
(CPMUG Vol. 40) provides an on-
line submit facility. This program
builds a command file and runs it
without having to edit a .SUB file.
The commands are separated by
semicolons—for example, typing:

AWM FOO.ASM; ASM FOO.ABZ; LOAD B:FCO

will run WordMaster so you can
change the source code of your pro-
gram FOO. When you exit from
WM, the source code is assembled
with the hex file on drive B:, and a
.COM file is generated without any
further operator intervention.
SUPERSUB. SUPERSUB
(CPMUG Vol. 81) is a replacement
for the standard SUBMIT and
XSUB utilities supplied with CP/M.
It has been reviewed in detail in Life-
lines; its principal advantage is that
submit commands can be nested.

Directory utilities
SD-41.SD-41 (SIG/M Vol. 44) is
a powerful directory utility that can

search all drives and user areas for
unambiguous or ambiguous
filenames. Free-form options follow-
ing a dollar sign on the command
line allow the search to start at any
specified drive or user area. Other
options allow the resulting output to
be sent to the LST: device or to a disk
file.

WASH. WASH (SIG/M Vol. 44)
is a directory maintenance utilty that
allows the operator to review the di-
rectory in detail. The filenames are
displayed one by one, and as each
filename appears the cursor pauses at
the end of the line for an operator
command. The file may be left un-
changed, erased, copied, or renamed.
When operations are complete, the
operator may exit from the program
without reviewing any further
names.

XDIR. XDIR (extended Directo-
ry), available in SIG/M Vol. 17,
prints an alphabetically sorted direc-
tory in 3-column format, with file
sizes.

SAP. SAP (Sort And Purge) is a
directory utility originally issued in
CPMUG Vol. 19 for CP/M version
1.4. This utility discards zero-length
files and entries which have been
marked with ES5 for deletion, and al-
phabetically sorts the valid directory
entries, packing together the entries
for multi-extent files. The packed
and sorted directory is then rewrit-
ten to the disk and displayed on the
screen.

An update for CP/M version 2.2
has been issued (SIG/M Vol. 7,
CPMUG Vol. 61) but this utility
should be used with extreme care.
Since it discards zero-length files, it
may destroy disk identifier entries
used with Ward Christensen’s CAT-
ALOG system, and it can also be up-
set by System and R /O attribute bits.
It is handy if you want a permanent-
ly sorted directory, but try it out on a
scratch disk containing System and
R/O files as well as disk identifiers
before using it on any important
disks, particularly if you are using
double-density formats.

Restart. I mentioned last month
that I would discuss the null file as a
means of restarting the last program
that was run. This technique is par-
ticularly useful for restarting a pro-
gram that has bombed for some rea-
son, without destroying variables or
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Data base management:
heck out the essentials.

CHECKLST
These 10 Essert

st data M
3 1. Data ‘m‘;g; e\-mi‘“and unamuad ‘d‘:mm estart
erroneou - Aye recove J bacs
cal Data Protectiont U i ine detabese
O 2. Py ties provided? Gany® < road and
P oes e SRR vt s 0s
. Data controts?

mapne? If you can't answer “YES" to these questions, send for our
comprehensive booklet, “How to Evaluate and Select a Data
Base Management System.” Sold previously for $5.00, but
There is only one DBMS that satisfies all these criteria.  it's yours FREE if you return this coupon now. But hurry,
That's MDBS I, the only authentic DBMS running on supplies are limited.

a wide variety of microcomputers and the PDP-11. MAIL TO: Your local ISE affiliate.
Name. Title.
; PROFESSIONALS KNOW Company.
THE DIFFERENCE B
City. State. Zip.
In U.S. & Canada contact: Elsewhere contact:
ISE-USA ISE Phone
85 W. Algonquin Rd. PO Box 600 (area code) (ext)
Arlington Heights, IL 60005 Lafayette, IN 47902 280 is a registered trademark of Zilog; PDP-11 of Digital Equipment Corp;

(800) 323-3629/(312) 981-9200 (317) 463-4561/2581 CP/M of Digital Research; UNIX of Western Electric; PCDOS of IBM.
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[ APPLE [] EAGLE [ IBM, PC [] NORTHSTAR ] TRS-80 11 8" [] OSBORNE ] FRANKLIN [J STANDARD CP/M 8" [

RENT SOFTWARE
BEFORE YOU BUY!

from our

SOFTWARE
RENTAL LIBRARY

You can now RENT the most popular software available for just
20-25% * of Manufacturers’ Retail Price
e Eliminate the risk—rent first!

HEATH/ZENITH 89 8"

¢ 100% of rental fee applies toward purchase

¢ All purchases are 20% Off of Manufacturer’s
Suggested List

¢ Rentals are for 7-days (plus 3 days grace for return
shipping)

SPECIAL INTRODUCTORY OFFER

There are now 2 different plans to choose from:

Join the Game Group, $25.00 per year | Join the Business Group, $50.00 per

and rent as many games as you like for | yearand rent as many business applica-

only 20-25% of Mfrs. Sugg. Retail Price* | tion programs as you like for only
Miipumender Sgamereitit 90-25% of Mfrs. Sugs. Retail Price*

REMEMBER, THESE ARE NOT DEMOS, BUT ORIGINAL
UNRESTRICTED SOFTWARE PROGRAMS

(complete with manuals in original manufacturers’ packages)
To Immediately Order, or for more information:

UNITED COMPUTER CORP Toll Free CALL 1-800 992-7777

. In California CALL 1-800 992-8888
Software Rental lerary In L.A. County CALL 1-213 823-4400

u i iforni . L
C IV@I’ C tY, Cal ornia Canadian Orders Welcome @ AMERICAN =
*Plus postage and handling L‘E_XPE il @‘J
EDUCATIONAL 1 ACCOUNTS RECEIVABLE [ 1 WORD PROCESSORS (] DATA BASES[ ] LANGUAGES [ GRAPHICS_ '
CIRCLE 4 ON READER SERVICE CARD
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Public Domain
continued . . .

output created by the program. Cre-
ate a null file with the command:

A>SAVE 0 RESTART.COM

Then, next time a program hangs in a
loop or terminates prematurely, just
do:

AYRESTART

CP/M will attempt to load this pro-
gram and run it at 100H; however,
since RESTART has zero length,
nothing is loaded, and when control
is handed to 100H, the result is to re-
start whatever program you last ran,
without any change.

Sem—————

80 CHARACTER VIDE!

O BOARD - 5-100

All This on ONE BOARD:
« Keyboard port with TYPE-AHEAD buffer
= 8275 CRT controller with light pen port
* Two 2716's — program & character rom'’s
* Optional 2716 for CHARACTER GRAPHICS
* All screen & keyboard ram
* SIMULTANEQUS /O or Memory mapped
* Z-80 MPU -2 or 4 Mhz system clock
* Easy to adapt Software
* Uses only EASY-TO-GET parts
* Use in any S-100 system
* 696 Bus Compliance: D8 M16 18 T200
* Build for less than $200
 INow includes Crystal and Heat Sink, $9.85 value.
Introducing The VDB-A
Bare board with Documentation $49.50
+ $2.50 s&h (lll.res. add 6% tax)
Add 3% for MC & Visa
2
Sim

ﬂ‘wa PRODUCTS CO.
P.O. Box 601, Hoffman Estates, IL 60195

Dealer inquiries Invited
312/359-7337
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Speaking /b{ Computers

THE
SOUNDING
BOARD

S-100/IEEE 696
unlimited vocabulary
CP/M software included
numerous applications

(talking terminals, morse
code training, electronic
music . . .)

For more information, call or write:

Cygnus Systems
(303) 393-6526

1245 Columbine #402
Denver, CO 80206

WE LISTEN!
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FIXES YOUR FILES
Detours files around

bad sectors

.Corrects bad data

Retires bad sectors
BETTER THAN
BACKUPS

68 second protect
No extra media
Much more reliable

EASY TO USE
Self-installing
Automatic
User-friendly

Inc. Manual & Shipping

$10

Writeup (30 pg)

v
-

48K CP/M 2.2 with two drives, distributed in
8" SSSD. All orders prepaid. NJ residents
add 6%. Qutside U.S. add 20% (U.S. dollars.)
MM W

COLO () (S T) sl

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

the
NO Language Assembler/Compiler

Have you Shyed away from Assembly Language Programming?
Are you Frustrated with your current so-called High Level Compiler?
Worried about someone Pirating your Software?

THEN SWITCH TO MOPI

A new type of software development package that:

Generates machine code for any 8 bit microprocessor using user defined
instructions (including the Z80 expanded instruction set).

Produces both Absolute Executable, and Relocatable, load modules.

Subroutines are Automatically Linked to the mainprogram; no Separate Linking
Loaderis required.

All modules contain a Serial Number for Identification Purposes.

Expandable to include new features as they are required.

Produces a Separate Error Listing on the First Past.

Many Options Selectable Both at Run Time and via a Control Table.

Provides for Dividing a Large Program into Overlay Segments.

Maintains its own Documentation, from Data contained in the Source File.

MOPI is sold as a basic package with option;“. You buy only what you need as
you need it. We can supply you with any optional software you required. MOPI
Software: $150 piwus (depending on options), Manual Only: $35 !

Currently available for use with CP/M and 48K memory.

Inquire about availability on other systems in the near future.

VOICE OPERATED COMPUTER SYSTEMS
P.O. Box 3705, Minneapolis, MN 55405

* CP/Mis atrademark of Digital Research
*MOPIis a trademark of Voice Operated Computer Systems
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Dear Mr. Libes,

This letter provides a correction, a
clarification, and IBM-PC informa-
tion regarding my article “PIP Data
Between Computers”™ (July 1983
Microsystems, page 48).

Correction

I omitted a line from Figure 1 (“In-
stalling PIPIO by hand”). It illus-
trates installing the PIPIO protocol
when using an older version of DDT
that does not allow overlaying a pro-
gram with a HEX file. The missing
line depicts telling DDT to begin
memory substitution at location
O103H. It should be inserted as the
sixth line of the example.

A,DDT FIP.CUM

LLT VERS 2.2

NEXT PG

IEGO G100

insert PIPIO protocal)

3103

- 50 C3

Programmers are trained to strive
for perfection; nearly accurate ac-
counting systems and occasional sys-
tem crashes are just not good
enough. To those readers who were
confused or inconvenienced by the
omission, I offer my most abject
apologies.

Clarification

When using PIPIO to communicate
between computers, you must invoke
the receiving computer first. That
way the first character sent is sure to
be echoed. If the transmitting station
is started before the receiving sta-
tion, the first data byte may be sent
before it can be detected. Then you
would have a receiver waiting for in-
put while the transmitter is waiting
for the echo. While the article
showed the proper sequence, this
point was not streesed.

IBM-PC information

You can use PIPIO to send data to
an IBM-PC running CP/M-86. Use
the ASSIGN program to direct the
PC console output to both the screen
and a serial port. Also ASSIGN the
auxiliary input to the same serial
port. Then begin PC reception with
the command:

AVELR difilenome. typ=AXI:LED

Data is then displayed on the screen
and echoed to the serial port.

Letters to the Editor

Unfortunately, you may lose three
bytes within the first line or so of
data. This is because the PIP com-
mand is sent to the serial port before
reception begins. The last three char-
acters of the command are still in the
serial port circuitry when PIPIO
handshaking begins. These bytes ap-
pear to the transmitting CP/M-80
system as data echoes. Each false
acknowledgement loses one data
byte.

You could write a simple Basic
program to read and echo bytes from
the communications port, saving the
characters in a disk file. This pro-
gram should close the file and stop
upon receiving and echoing a Con-
trol-Z (1AH). You could use such a
program to send to IBM-PC’s run-
ning PC-DOS, In fact, this method
was used to PIPIO to Alpha-Micro
and DEC systems.

I am presently writing LOAD and
UNLOAD programs in 8086/8088
assembler for use with CP/M-86;
these may be the subject of a future
article in Microsystems.

Steven Fisher CDP
Controlled Information
Environments

(a division of Steven Fisher
Enterprises)

P.O. Box 457

La Mesa, CA 92041

(619) 271-4327

Dear Mr. Libes,

Please ask readers not to write to
me now about my letter on single-
density formatting (June 1983), but
await publication of my article. The
number of enquiries has been large,
and I cannot possibly reply to them
individually.

Robert Lurie
8 Tingley Road
Morristown, NJ 07960

Editor’s note:

We expect to publish Bob’s article on

single-density formatting in the Octo-
ber issue.

Errata
Here are corrections and additional
information on the Computime
SBC-880 (reviewed in Sept. 1983).
Prices are: SBC-880: $275 A&T,
$245 kit, $45 bare board; FDC
UFDC-1: $275 A&T, $245 kit, $60
bare board. The East Coast distribu-
tor of these products is:

GSR Computers

60-10 69th St.

Maspeth, NY 11378

(212) 476-2091

A letter from MicroDynamics (to be
published later) draws attention to
the fact that their Microsprite
Graphics board, listed in our S-100
Directory (May 1983), can display
16 colors on the screen
simultaneously.

Dear Mr. Libes,

Mr. Leibson’s article, “S.A.I.L .-
ing Without a Lifeboat,” in the May
issue was very interesting. However,
I have to take serious issue with one
comment in it. The author stated
that ““ . .. North Star does not pub-
lish information on how to run their
disk controller...”

On the contrary, back in the days
when their boards were available in
kit form, N* published very detailed
programming information on how
their board works. I have had my
manual for several years. I recently
rewrote a disk driver for the current
production board in polyFORTH
II™, and found N*’s information to
be complete and accurate.

I have cited North Star’s program-
ming documentation detail and qual-
ity to several other manufacturers as
an example of how it should be done.
The N* data makes some of the com-
petitor’s documentation look sick.
For example, it is a real chore to get
CP/M running on a Versafloppy I1
board in a non-SD system with the
data SD gives you. No manufacturer
should sell individual boards as
stand-alone products without the
depth of detail that North Star
provides.

Joseph Reymann
ComType

P.O. Box 374

953 Avenida Ladera
San Dimas, CA 91773
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«'DISK MAKERI |

B Are 5'4” Disk Formats a headache for you?

B Missing sales because you don’t have the right
format?

B Wasting time downloading software?

- DISK MAKER |
will solve your problems!

What is Disk Maker I?

Disk Maker is a product which allows you tor format,
read and write over TWO DOZEN popular 5% " disk for-
mats on your existing S-100 computer.

What is included?

® An $-100 Floppy Disk Controller Board which supports
4 drives, any combination of 5%" or 8" —double-sided,
double-density, 48 tpi or 96 tpi. And extendable to the
new 3" drives in the near future!

® 1 48 tpi double-sided, double density 5" disk drive,
dual drive cabinet and power supply. A second 96 tpi
DSDD drive is optional. Drive cables included.

® Powerful Disk Maker software. DMFORM formats
diskettes in any of over TWO DOZEN formats. DMSET
automatically links Disk Maker with your CP/M system
to create up to four additional disk drives on your
system. You can then just copy any programs from
your system’s disk drives to Disk Maker's—using
standard CP/M® utilities.

What disk formats can | make?

Any of over TWO DOZEN formats. Osborne, KayPro,
NEC, IBM PC (CP/M86), SuperBrain, Otrona Attache,
Zenith Z-100, Heath (Soft Sector) and TeleVideo to name
just a few. And new formats as they are added.

How much does it cost?
Disk Maker I, with 5100 controller board, 1-48 tpi DSDD
5%" disk drive, dual drive cabinet and power supply,
cables and Disk Maker software is available at the intro-
ductory price of $1200.00! (plus shipping.) Please notice:
There is no per format charge. All formats currently
available are provided at no extra charge. Software
updates are only $25.00.

Options:
96 tpi DSDD 5%" drive: $385.00
8" DSDD drive, power supply & cabinet: $840.00

Disk Maker II'"

If you don’t have an S-100 system, inquire about our
standalone system: 6 MHz Z80B single board CP/M
system with Disk Maker software.

NEW
GENERATION

SYSTEMS, inc. 2153 Golf Course Drive

Reston, VA 22091

(703) 476-9143
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HOW TO CONTROLYOUR
CP/M’MICRO-AT ONLY S3.
PER COMIMAND.

A Remarkable Program For CP/M
Users.

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

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

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

Over 55 Housekeeping Utilities.

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

—BDOS errors? POWER! ends BDOS
errors and gives you a way out.
—Accidentally erased a file? If you
accidentally erase a program or disk file,
POWER! restores the erased files.
—Can't remember file names?
POWER! assigns a number to each file on
your disk. So, to copy files from disk to
disk, you don't have to fiddle with PIP any-
more. You just pick the file from a num-
bered menu and POWER! copies it for
you. No more typing errors! POWER!
also marks original files and their copies for
you; and you can compare files to find
identical copies regardless of name.
—Lose data on a glitched disk? Ifa
glitched disk makes it impossible to call up
along word processing text, POWER!

can fix the glitch. This means you may
have to retype only a couple of sentences
instead of losing 20 pages of text.
—Trouble with “bargain” disks?
POWER!'s disk testing function gathers
any bad sectors of the disk into a special
file so that CP/M thinks those parts
of the disk are already used and
never attempts to write to
them. The rest of the
diskis then safe to use.
—CP/M scrolls
too fast through
text files?
POWER! 5pools 4
through files 4"
foryou,

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

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

Space doesn't permit
" describing all

InfoWorld
the wonder- Software Report Card
owys, | Power

i Version 2.55 %
can put you =
in complete E £ E g
control of SRR
your CP/M Performance [0 O 0O @A
micro. But Documentation (] [0 B 0O
seeforyour- | Ease of Use ocoo#¥
self. There'sa | Error Handling (] O O &
Money Back

© 1982 by Popular Computin
subsidiary of CW Communications Inc.,
Framingham MA. Reprinted from InfoWorld.

Guarantee. At  Inc. A

the low price of
$169., each
powerful command costs you less than $3.
Atrue bargain!
POWER! Is Better Than Ever!
Eventhough “InforwWorld", “Microsystems”
and "Interface Age' call POWER! great, we
have improved POWER!—including a com-
pletely rewritten 120-page easy-to-read docu-
mentation. (Previous purchasers of POWER!
may exchange their original disk for an
updated version with the new commands
and a brand new manual—for only $35.)
Take The POWER! Trip Today!
POWER! will operate in any standard
CP/M or MP/M system, including CP/M-86,
IBM PC, Apple (Z80 card), Osborne, Kaypro, HP,
TeleVideo, TRS-80 conversions, $100's includ-
ing NorthStar Vector, Morrow, CompuPro, etc.
Up and running immediately, no configuration
necessary—for hard disks and floppies.
Atonly $3. per command, you can
afford to Take the POWER! Trip. Call
orsend in your order today.

NOW AVAILABLE FOR MS-DOS, TOO.

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

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

¥ N w § N N N
COMPUTING!
2519 Al Greenwich San Francisco, CA 94123 |

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

ONLY $169. Calif add 61:% sales tax
CJCP/M $169. | CP/M-86 $169. | MP/M $249.

™
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The S-100 Bus

by David Hardy

The IEEE-696
Temporary Master
Interface

s we discussed last time, the
AIEEE-696 “special bus oper-

ations” make it possible for
an S-100 system to have up to 16
temporary masters, along with its
permanent master.

Now it’s time to discuss some of
the actual requirements of a tempo-
rary master interface. The basic defi-
nition of the temporary master inter-
face, as listed in the IEEE-696
standard, section 2.4.1 is:

“The temporary master interface
provides the capability to transfer de-
vice dependent messages to and from
a selected set of bus slaves. The tem-
porary master thus differs from the
permanent master in that it need not
generate all possible bus cycles.”

In other words, a temporary bus
master can function almost exactly
the same way that a permanent mas-
ter functions. This includes perform-
ing the same kind of transfers to and
from bus slaves, except that it need
only work with a subset of the signals
and functions used by the permanent
bus master.

The output signals that must be
furnished by the temporary master
are:

® the Address Lines AO-A23,

® all status signals

® all control output signals

® the Data Output lines

® the DMA Arbitration lines, and

® the Hold Request line, HOLD*

Although permanent bus masters
are not required to use address lines
16-23, temporary bus masters are re-
quired to either generate these sig-
nals, or place logic 0’s on them.

In addition, temporary masters
should also provide a jumper on the
pSTVAL* line, because some old
8080-based CPU boards do not
properly transfer this line with the
control output lines.

The input signals that are used by
a temporary bus master are:

® the Ready lines, RDY and

XRDY,

® the Hold Acknowledge line,

pHLDA,

® the Data Input lines, and

® the system clock, ¢

Thus, a typical basic TMA system

would look like the circuit shown in
Figure 1.

The way this simple TMA system
works is like this: First, the tempo-
rary master asserts the HOLD#* line,
saying that it desires temporary bus
access. After the permanent master
finishes executing its current instruc-
tion, it answers the request by mak-
ing the hold acknowledge signal
(pHLDA) true. When the temporary
master sees pHLDA, it takes over
the control, status, address, and data
buses by turning off the master pro-
cessor’s tri-state bus buffers and
turning on its own bus buffers. In
this simple example, arbitration is
not required, because there is only
one temporary bus master.

After taking control of the bus, the
temporary master provides the sig-
nals mentioned above, and appears

to all bus slaves as their normal mas-
ter controller. It is now free to per-
form whatever bus cycles it desires,
for as long as it wants to use the bus.

When it has finished its task, the
temporary master returns control to
the permanent master, which was
left idle during the TMA, by turning
off the HOLD* signal, disabling its
tri-state buffers, and re-enabling the
master’s buffers.

Note that, although the master
must sit disabled and idle while a
temporary master controls the bus,
the same is not true for temporary
masters while the master has bus
control. In fact, it could be possible
for temporary masters to be doing al-
most anything else while not using
the bus, including talking to another
S-100 system using a different S-100
bus. In this respect, the temporary
bus master can be looked at as more
of a “temporary bus I/0 controller.”
If proper care were used during its
design, a temporary bus master
could even be powered down with-
out affecting S-100 bus operations.

Allin all, the idea of TMA prom-
ises to expand the usefulness of the S-
100 bus quite a bit. But before you
run out and buy a box of temporary
masters for your system, you should
recognize that the following prob-
lems occur with TMA:

® Most non-IEEE-696 boards use
signal lines that would cause prob-

PERMANENT BUS MASTER

TROL.

HOLD ACK
STATUS

HOLD
ADDRESS

DATA OUT

z
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4
i -
E 5/8 |
< CONTROLBUS 13 1 |
i 7
_ ADDRESSBUS 16 LA Ls 1
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BUS _ DATAINBUS 8 e
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CONTROL.
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TEMPORARY BUS MASTER
Figure 1. Basic TMA system.

19



Fourth Street, Berkeley, CA 94710
41230 & TWX 11 910 366-2145
_P ucbvaxfuniseftlunisoft
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$-100 Bus continued . . .

lems for TMA controllers, especially
when using bus arbitration.

® As mentioned previously, the
permanent master is disabled and
must sit idle during temporary mas-
ter access. If your system uses inter-
| rupts, for example, they would not
|| work during TMA. TMA used on a
| system running under MP/M would
also require some special program-
ming to keep its TOD clock and tim-
ers correct.

® Finally, TMA devices actually
take over the address and data buses
of the system. Thus certain dynamic
memory boards could e starved for
i| refresh time, which could, in turn,
cause them to lose data.

| More reader questions

|| I'vereceived several notes from S-

| 100 hardware hackers who would
like to know which lines of the
IEEE-696 bus are available to them
for their own special use. Basically,
there are three undefined lines
(called NDEF in the IEEE-696 stan-
dard) available in the S-100 bus that

were intended to be used by manu-
facturerq f'or thelr own spec1al sig-

SERVICE CARD b= e ————————— ——

format

sort 1 uniq

crypt

Use-A-ToolKit $249

DO MORE. You can do more with
Sixty UNIX-Style Tools from Carousel.

s
T in:

S

CAROUSEL’S SOFTWARE TOOLKITS for cp/M and
MSDOS give you many ways to use your computer more
effectively for documentation, programming, program-
control and data-housekeeping. All sixty Tools work to-
gether. They are simple to use and easy to remember.

YOU CAN DO MORE by using a standard library of tested
Tools with a UNIX-style shell that pipelines data between
Tools, redirects I/O to different files and devices, and
accepts scripts of Tool commands to perform complex
tasks. You will find the Tools you need in the Carousel
ToolKits.

ORDER TODAY: Carousel’s Start-a-ToolKit is $99, add-
ons are $35 each. Buy the full Use-a-ToolKit for $249.
For $100 more you can have the source code for most of
the Tools.

CALL (415) 528-1300 or write

Carousel MicroTools, Inc.
609 KEARNEY STREET, EL CERRITO, CALIFORNIA 94530

UNIX is a trademark of Bell Laboratories. CP/M is a trademark of Digital Research
MSDOS is a trademark of MicroSoft. Carousel ToclKit, Carousel Start-a-ToolKit and
Carousel Use-a-ToolKit are trademarks of Carousel MicroTools, Inc.
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$-100 Bus continued . . .

STORAGE UNLIMITED

COMPUTER STORAGE PROBLEMS B.C. HAS THE ANSWER.

also available to the hacker. The =
standard states that if a manufactur- % 2
er uses these lines, their use must be __=-_--..=‘_==-_;_
fully documented, and a jumper i:-‘:‘:_;:..%
must be provided to allow the line to || S a3 - EES===
be disconnected from the S-100 bus F o A et B PR : E-'ln-ﬁE
in the event of a conflict with other : = : o] —
boards. It would probably be a good -
idea to include a jumper on any '

lines, too.

§ . -

—_— = -

nals. They are S-100 bus pins 21, 65,
and 66. Effectively, these signals are ||

“hacker” installations that use these

For the more adventurous, there
are also four additional unused lines
in the S-100 bus called RFU, which : : g
means “Reserved fOr Future Use_” L - e 3 At e
Although the IEEE standard states 5 '
that these lines may not be used for
any purpose, they are currently con-
nected to nothing, and could proba- ;
bly be uged by a careful hacker, at BC-20 is the 20 megabyte solution to disk storage problems.
least until they are assigned by the The removable storage disk system that now makes unlimited

IEEE. These lines are bus pins 27, G : S
28, 69, and 71. storage available, reasonable and takes virtually no space.

In any case, these lines should be 1
checked before use. In the old 8-100 | E
B yant for eximg{;, BT / I SYSTEMS INC. 1016 East 31st. Street
Sl b Fesegregdon 10 3 LaGrange Park, lllinois. 60525 (312) 579-0672

T TE— ———

Future Use, was the front panel
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AZTEC C — ‘' C' PROGRAM DEVELOPMENT SYSTEM
PORTABLE SOFTWARE APPLE CPIM IBM
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Shipping: COD. 2nd day delivery, or Canada, add $5. Canada 2nd day or US next mgc ngsscump‘:‘eers Otnet Tech supe®
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LOOKING FOR A
MULTI-USER, HARD DISK
COMPUTER SYSTEM
YOU CAN AFFORD?

It's theMorrow Decision I Give us a call. We'll get you the name of

Starting at $5,495 retail. That's the your nearest Morrow dealer. We'd like to

) R 92070 ReU, LBt introduce you to Morrow’s complete line

basic Morrow 10MB system with 256K of of S-100, multi-user microcomputers, disks
RAM. Including a 14-slot S-100 (IEEE-696) and peripherals. Systems you can afford.
motherboard, a 400KB floppy, one parallel
and three serial ports.

A bundle of software. Beginning with
our multi-user Micronix" operating system, MORROW
with both UNIX™ and CP/M* 2.2 compati- T
bility. The Decision I also includes WordStar® San Leandro, CA 94577

word processing, the Correct-It™ spelling (L) acL ey

checker, Microsoft® BASIC 80, the LogiCalc™
electronic spreadsheet and Personal PEARLY
a relational data base manager.

Economical expandability. For indi-
viduals with growth on their minds, the
Decision I offers very affordable possibilities.
Another $2,000 buys 6 MB more memory,
256K more RAM and the ability to add
three more users.

(415) 430-1970 In California

Decision I. Correct-It. and Micronix are trademarks of Morrow. Inc.
CP/M is a registered trademark of Digital Research, Inc.
Microsoft is a registered trademark of Microsoft Corporation.
‘WordStar is a registered trademark of Micro Pro, Inc.
Personal PEARL is a trademark of Relational Systems. Inc.
UNIX is a trademark of Bell Laboratories, Inc.

LogiCalc is a trademark of Software Products, Int1.

CIRCLE 183 ON READER SERVICE CARD



$-100 Bus continued . . .

RUN signal. Pin 21, which is now
marked NDEF, was originally the
front panel SS (single-step) signal. In
addition, in the old S-100 bus layout,
all of the RFU and NDEF lines were
at one time used by some manufac-
turer for something, so use them
with caution.

In the queue
The floppy disk drive information
that I promised last time is not yet
completed, as T am still awaiting a
few manufacturers’ replies.

Next time, we’ll cover more of the
IEEE -696 standard, including how

SAVE YOUR 8BIT SYSTEM
JOIN THE 16/32 BIT REVOLUTION
THROUGH EVOLUTION, FOR UNDER $800

HAVE YOU BEEN LOOKING FOR A 16/32 BIT SYSTEM WHICH DOES
NOT OBSOLETE YOUR CURRENT 780 HARDWARE OR SOF TWARE?

WOULD YOU LIKE TO RUN CPM86™, CPM6BK™,

ON YOUR ZB80 SYSTEM?

MS=DOS™ OrR UNIX™

WOULD YOU LIKE TO RUN IBM™
SYSTEM?

PC APPLICATIONS ON YOUR Z80
HAVE YOU BEEN LOOKING FOR A COST EFFECTIVE 16/32 BIT
PROCESSOR SOFTWARE DEVELOPMENT SYSTEM?

WOULD YOU LIKE TO OFFER YOUR 16/32 BIT APPLICATIONS frOR
USE ON ZB0 BASED SYSTEMS?

WOULD YOU LIKE TO ADD AN INTELLIGENT HIGH SPEED RAM

DISK TO YOUR Z80 BASED SYSTEM?

WOULD YOU LIKE TO MARKET YOUR Z80 SYSTEM AS AN 8/16 BIT
SYSTEM?

IF YOU ANSWERED YES TO ANY OF THE ABOVE YOU SHOULD
CONS IDER THE HSC CO16 ATTACHED RESOURCE PROCESSOR.

COl6 WITH EITHER 80186 OR 6B000 MICRO PROCESSOR AND UP
TO 768K BYTES OF RANDOM ACCESS PARITY CHECK MEMORY MAY

BE ATTACHED TO VIRTUALLY ANY Z80 BASED SYSTEM, COl6 "15
HOUSED IN AN ATTRACTIVE DESK TOP CASE WHICH CONTAINS
THE 16 BIT PROCESSCOR, MEMORY, AND POWER SUPPLY. COls
1S DELIVERED WITH A COMPLETE SET OF DEVELOPMENT TOOLS
AND THE MINIX OPERATING SYSTEM. CPMB6 AND CPMBBK ARE
AVAILABLE AS OPTIONS,

to interface simple I/0 and control
circuits to the S-100 bus, and we’ll
have some more reader feedback, in-

cluding a simple repair for mysteri-

Tect H 9 PRICES START AT $660 FOR COl6 WITH 128K OF MEMORY,
OuSHﬂSﬂﬂglnuﬂrupt& ln PRICE INCLUDES SOFTWARE AND DOCUMENTATION

HSC ALSO HAS COMPLETE CPM80 CROSS DEVELOPMENT SYSTEMS
FOR DEVELOPING 68000, 808B6/8088, 80186, AND 8D286
SOFTWARE WHICH MAY BE PURCHASED SEPARATELY.

_ s in;' s;de;i as afa-
rum on S-160 topms ‘Readers ar
encouraged to send in questions
,bcm the 8-100 bits, which wil

:’i"fns Ct)li];i:

DEALER, DISTRIBUTOR, AND OEM DISCOUNTS ARE AVAILABLE
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FOR INFORMATION CONTACT:
HSC [INC.
BOX B6
HERKIMER, NEW YORK
PHONE (315) 866

13350
2311

C LANGUAGE TRAINING FROM PLUM HALL

® C Programming Workshop: Comprehensive, hands-on C course for programmers.
@ Advanced C Topics Seminar: Inciudes Efficiency and Portability; for lead programmers.
@ UNIX Workshop: Hands-on course in uses of UNIX; for general audience.

® Each is a 5-day course: available in-house or at public sessions.

\ L@Omm g i_ Q ® AND AN INTRODUCTORY BOOK ON C LANGUAGE:
Programin
i

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

You will find guidelines for writing portable programs that will run on a

wide variety of modern computers—micro, mini, and mainframe, with
excellent efficiency in all these environments.
1 Spruce Ave, Cardiff, NJ 08232

PLUM HALL ks e coramuo

Please send me copies of “Learning to Program in C” I
| send information (NJ residents add 6%; overseas add $5 airmail.)

Pt . on Plum Hall Seminars I

Thomas t l on C and UNIX™ NAME
COMPANY I

l [l Check ADDRESS
M —
e Visa oy STATE zp 3
American ress
140 " . Card No. l
372 pp, 72"x10", Piice 525. || pp.poe

Signature l
h"—-----------------
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The UNIX File

by lan F. Darwin

The UNIX File appears every oth-
er month and will spotlight impor-
tant aspects of UNIX. If you have
any questions, send them in and I
will attempt to answer them.
Write to Mr. Darwin at: Univ. of
Toronto Computing Services, 10
King’s College Rd., Rm. 4306,
Toronto M5S 1A1 Canada. The
opinions expressed in this column
are those of the author, and not
necessarily those of the University
of Toronto or UTCS.

The UNIX explosion
and some more
introductory books
his issue of The Unix File
I starts with a cautionary note,
which could save you a lot of
money if you are buying UNIX-re-
lated expertise. I have found a few
more introductory books about
UNIX, and am offering my opinions
on them. Finally, there’s a minor
elaboration on something I said
earlier.

The UNIX information
explosion

Now that UNIX has become a popu-
lar operating system, there is a
cloudburst of activity as people rush
to get to market with books, newslet-
ters, courses and the like. Many of
these are reputable, but beware!
There are some quick-buck opera-
tors whose knowledge of UNIX may
have been learned in the month or
two before their publications ap-
peared in print.

Because UNIX has been in use for
so long at so many different places,
however, there is no quick and easy
way to evaluate an author’s or in-
structor’s credentials. If you are buy-
ing UNIX expertise of any sort, look
around very carefully. Check the
suppliers’ reputation. See how long
they’ve been in the UNIX business.
Talk to some of their customers. And
ultimately, caveat emptor.

Books

Last time, I promised to review The
UNIX Book and Introducing the
UNIX System in this issue. Well, half
of that promise will be delayed. The

UNIX Book still hasn’t arrived, de-
spite its announcement in Online
Books in Print for March, 1983. Tak-
ing its place is The UNIX Operating
System by Kaare Christian.

Writing a book about UNIX is a
risky undertaking. You must either
try to cover the entire gamut of top-
ics, and run the risk of cutting some
short, or concentrate on a selection
of topics to the exclusion of others.
The Unix Operating System, by
Kaare Christian, seems to be the one
book which covers all the topics
without really snubbing any. By not
trying to write a detailed guide to all
aspects of the system, Christian man-
ages to cover all the bases.

One of the critical parts of any in-
troductory book on computers is the
use of metaphor to explain new con-
cepts. Metaphors are very helpful in
relating new material to the familiar.
And Christian uses what I find a
very imaginative illusion, the idea of
the “prototypewriter,” to describe
why computers need an operating
system. He also used the familiar
“algorithm =recipe” formulation to
explain how computers follow in-
structions. And there are other
places where the author relates the
new to the known. If you already
know computers very well, this book
may be dull reading. You might pre-
fer the Bell Labs manuals, which are
complete but terse, or the Bourne
book, reviewed here in July 1983,
which assumes a programmer’s
knowledge of computers.

The Christian book, however slow
it may be in places, covers a wide
range of topics—some in just enough
depth to whet your appetite. For ex-
ample, the chapter on text format-
ting with nroff/troff does not try to
make you an nroff expert in 25 pages

or less. Instead, the author presents
the key ideas of what nroff can do,
gives examples, and moves on. You
are shown how nroff works, advised
to use formatter macro packages and
told how to find out about them, and
then given an introduction to the
preprocessors used with the
formatters (tbl, eqn). The other pre-
processors (such as pic/ideal and re-
fer) are not mentioned. If your only
purpose in getting the book were to
learn nroff, then you would be disap-
pointed. But if you want to get a gen-
eral feeling for all the power that
UNIX offers, you might well be
satisfied.

This book gives information on
writing programs in the C language -
and on using the Shell as a program-
ming language. The information is
not as detailed as that found in the
Bourne book. Unlike many books,
however, the Christian book gives
more than passing mention of the
powerful program development
tools, yace and lex. These merit a
chapter of their own—enough to
show what they can do. There is also
a section on system administration.
The final chapter describes the inter-
nal organization and operation of
UNIX. This information appears to
be accurate. Again, some of the ma-
terial is tutorial; it describes what a
kernel is, why you need one, and how
UNIX provides it. Diagrams illus-
trate the relationships among the
data structures inside the operating
system, the file system, the user pro-
cess, and so on.

There’s a quite detailed descrip-
tion of the process by which the
system-—and user sessions—are
started up and terminated. The ap-
pendix is the author’s version of the
“manual” entries for 40 common
commands. These are in the same
format as the Bell Manuals, but are
not reprints from any Bell Manual
I've ever seen. Christian has rewrit-
ten them to be a little less terse. The
most common command—the
editor—has no description here,
probably due to the variations
among editors in use. The book ends
with a glossary of computer termin-
ology and an index.

The other half of my promise I am
keeping. I have spent some time
curled up with a copy of Henry
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Order all your UNIX* & C books from

CUCUMBER BOOKSHOP, INC.
5611 Kraft Drive, Rockville, MD 20852
(301) 881-2722

available for immediate delivery

COMPLETE UNIX BOOK LIST**

UNIX System Bourne $16.95
Introducing the UNIX System McGilton 18.95
UNIX Programmer’s Manual V.1 Bell Labs 34.95
UNIX Programmer’s Manual V.2 Bell Labs 34.95
UNIX Primer Lomuto 19.95
User Guide to the UNIX System Thomas 15.99
Using the UNIX System (paper) Gauthier 15.95

Pascal Under UNIX Hume 15.95
Concurrent EUCLID, the UNIX
System & TUNIS Holt 19.95

Send your check or purchase order today

Forthcoming Titles
The UNIX Book Banahan due Sept.
A Business Guide to UNIX Campbell due Aug.
A Business Guide to XENIX Campbell due Aug.

*UNIX is a trademark of Bell Labs
**Prices subject to change

Call for quantity discount prices.
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FORTH=79

Version 2 For Z-80, CP/M (1.4 & 2.x),
& NorthStar DOS Users
The complete professional software system, that meets
ALL provisions of the FORTH—79 Standard (adopted Oct.
1980). Compare the many advanced features of FORTH—
79 with the FORTH you are now using, or plan to buy!

FEATURES OURS OTHERS
79-Standard system gives source portability. YES
Professionally written tutorial & user manual. 200 PG.
Screen editor with user-definable controls. YES
Macro-assembler with local labels. YES
Virtual memory. YES

BDOS, BIOS & cunsole control functions (CP/M). YES
FORTH screen files use standard resident

file format. YES
Double-number Standard & String extensions. YES
Upper/lower case keyboard input. YES
APPLE [1/11+ version also available. YES
Affordable! $00.95
Low cost enhancement options;

Floating-point mathematics YES

Tutorial reference manual
50 functions (AM3511 compatible format)
Hi-Res turtle-graphics (NoStar Adv. only) YES

$90.95

FORTH-79 V.2 (requires CP/M Ver. 2.x).
ENHANCEMENT PACKAGE FOR V.2: -

Floating point $ 4985
COMBINATION PACKAGE (Base & Floating point) $139.95

(advantage users add $49.95 for Hi-Res)
(CA residents add 6%%, MC, VISA, COD & dealer inquiries welcome)

MicroMotion

12077 Wilshire Blvd. # 506

L.A., CA 90025 (213) 821-4340
Specify APPLE, CP/M or Northstar
Dealer inguiries invited.
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Bring the flavor of Unix
to vour Z80 CP/M system
with Unica

“Unicum: a thing unigue in its kind, especially an example of writing
Unica: the plural of unicum.”

The Unica: a unique callection of programs supporting many features of the
Unix operating system never before available under CP' M. The Unica are
more than software tools: they are finely crafted instruments of surgical
quality. Some of the Unica are

be binary file compare, display differences in hex

cat - catenate files (vertically)

cp copy one or more files, even between users

dm - disk mapper, reports free blocks and directory space
fid - file identification by unique numbers (CRC’s)

he horizontal file catenation and column permutation

In - create file links (multiple names for one file)

Is - intelligent directory lister, optional multi-columns

my move (rename) files, even between users

rm - remove (delete) files, with optional verification

sC - source file compare, with resynchronization

sfa - set/reset file attributes, optional verification

sp - spelling error corrector, with 80,000 word dictionary
sr - search multiple files for a pattern

srt in-memory file sorter, optional duplicate line omission
tee pipe fitting (copy nput stream to multiple outputs)

tr transliterate (translate character codes)

we - word counter, counts characters, words. and lines
WX - word exlractor, copies each word to a separate line

Each Unicum understands several flags (“options” or “switches”) which
control program alternatives. No special “shell” 1s needed; Unica commands
are typed to the standard CP'M command interpreter. The Unica package
supports several Unix-like facilities, such as filename user numbers:

sc data.bas;2 data.bas:3
(compares files belonging to user 2 and user 3).
Wildcard patterns:

rm -v *tmp*
(types each filename contaming the letters TMP and asks whether to delete
the file);
1 O redirection

Is -a >>proj.dir
{writes a directory listing of all files to file “proj.dir”);
Pipes:

dm b: | sr free >lst:
(creates a map of disk B:, extracts those lines in the map which contain the
word “free”, and prints them on the listing device).

The Unica are written in XM-80, a low level language which combines
ngorously checked procedure definition and invocation with the versatility
of 280 assembly language. XM-80 includes a language translator which turns
XM 80 programs into source code for MACRO-80, the industry standard
assembler from Microsoft. It also includes a MACRO-80 object library with
over forty “software components”, subroutine packages which are called to
perform services such as piping, wildcard matching, output formatting, and
device-independent ['O with buffers of any size from 1 to 64k bytes.

The source code for each Unicum main program (but not for the software
component library) is provided. With the Unica and XM-80. you can
customize each utility to your installation. and write your own applications
quickly and efficiently. Programs which you write using XM 80 components
are not subject to any licensing fee.

Extensive documentation includes tutorials, reference manuals, individual
spec sheets for each component. and thorough descriptions of each
Unicum.

Update policy: each Unica owner is informed when new Unica or
components become available. At any time, and as often as you like, you can
return the distribution disk with a $10 handling fee and get the current
versions of the Unica and XM-80, with documentation for all new or changed
software.

The Unica and XM-80 (which requires MACROQO-80) are priced at $195, or
325 for the documentation. The Unica alone are supplied as *.COM
executable files and are priced at $95 for the set, or $15 for the
documentation. Software is distributed only on 8" floppy disks for Z80 CP'M
version 2 systems. All orders must be paid in advance; no COD's or
purchase orders, please. Quantity discounts are available. Shipment outside
of the US or Canada costs an additional $20. Bank checks must be in US
funds drawn on a US bank

Knowlogy
Wilsonville, Oregon 97070

Visa, Mastercard customers call (503) 638-0295 for next day shipment,
CP M is a trademark of Digital Research. Umicum and Unica are trademarks of
Knowlogy. Unix 1s a trademark of Bell Telephone Labs. XM B0 15 a trademark of
Scientific Enterprises. Z80 18 a trademark of Zilog Inc
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C86 - For Professional Programmers

Complete C Tight Code No Royalties Library Source

® C - The Language for Professional Programmers: C combines
full control of the machine with the best productivity features.
C is used by:
IBM Bell VisiCorp Digital Research MicroPro Wang Microsoft

e A Complete Implementation - C86 includes all of the features
described by Kernigan and Ritchie. C86 delivers portability,
consistency, FULL C.

* Extensions include long identifiers and additional data types.

® Tight code Is produced by C86. Only needed code is linked
from the library. The January 1983 Byte benchmark shows
CB86 as the fastest.

* No Royalties are payable to us on C programs you sell.

e Library Source provided includes UNIX I/O support, interface
with and control of the Operating System and of hardware, all
functions described in K & R, a Mathematics Library, and a
Trigonometry Library.

e Overlay Support allows development of large programs.

» Assembler may be used to write a function. Macro supportcan
increase productivity. Programs are ROMable.

e QOur Update Policy helps you to keep the Best Personal Com-
puter C Compiler for the 8086 as the technology improves.

See your Dealer for:
O Free Information: “C86 Product Description”........... .. NC
O “The C Programming Language” by K& R.......... $ 25.00
EleThe G886 kserMantial oo aniiii s 35.00
O C86 Compiler Diskette and Manual ................. 395.00

We support all common formats under PC-DOS, CPM-86, MSDOS
and MPM-86.

VISA and Master Card accepted. They Say It All... We Do It ALL

Computer Innovations
10 Mechanic Street
Suite J-121 PROGRAMMING
Redbank, NJ 07701 EANGUACE
201-530-0995 : xemuIGAN & RITCHIE

C86 is a trademark of Computer Innovations, Inc. CPM-86
and MPM-86 are trademarks of Digital Research.
MSDOS is a trademark of Microsoft. PCDOS is a

trademark of International Business Machines. Prices subject to change without notice.
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UNIX continued . . .

McGilton & Rachel Morgan’s Intro-
ducing the UNIX System. It bills it-
self as “an introductory guide for us-
ers who are new to the UNIX
system.” This book, too, tries to cov-
er practically all bases, from a com-
prehensive introduction to a chapter
on system management. In between
there are chapters on text manipula-
tion, the ed and sed editors, the ex
and vi editors, formatting documents
|| with nroff, advanced formatting, ad-
vanced use of the Shell, tools for pro-
gram development, and “The UNIX
System at Berkeley.” In fact, most of
the basic information about using
UNIX is here. There are many,
many examples of using common
programs that are part of UNIX.
There are no specific exercises, but
each chapter concludes with a quick
review and suggestions on trying out
the parts of the system introduced.

Why, then, do I have lingering
doubts about the book? There are no
glaring technical errors. There are
some omissions, minor distortions in
the name of simplicity, and a few mis-
takes. The authors refer to the

= =

MicroScript *$99
State of the Art Text Formatter

e generic markup

« fully definable page with multiple columns

« multiline headers, footers, and footnotes

* qutomatic widow and orphan suppression

¢ autornatic section numbering

» automatic table of contents and index

¢ gutomatic bullet, number, and definition lists
e floating figures

o text alignment to left, center, right, or justify
o left and right indention with delay and duration
« bold, underscore, and proportional spacing

* macros and symbols

» muitiple input files of unlimited size

o direct printer control

= |DS, Qume, Diablo, NEC, C.ITOH, and all TTY

MicroEd  $49
Customizable Full Screen Editor

« full cursor control by character, word, or line
s position to top or bottom of window or file
e scroll by line, half window, or full window

« global or selective find and replace

e delete by character, word, line, or block
 read external files into current file

* copy, move, and write blocks of text
 insert, overlay, or wordwrap text

» all cursor addressable VOTs

Postpaid within U.S., outside U.S. add $10, CA residents add 6%
8" SS/SD CP/M-80", and CP/M-86", 5.25" SS/0D PC-DOS

Microlype™
6531 Crown Blvd., Suite 3A, San Jose, CA 95120
(408) 997-5026

CP/M-80, CP/M-86 are trademarks of Digital Research. PC-DOS
is a trademark of IBM Caorporation
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UNIX continued . . .

growth of UNIX on machines “such
as those using the Motorola
MC68000 and the Zilog Z8000
microprocessors.” This is reiterated a
few pages later. In neither case is
there any mention of the Intel 8086,
which is the heart of many, many
small UNIX systems—mainly

W‘Nm :mplemenfafzons. TLe au-

thors refer to the system file
/usr/pub/greek as “the file which
gives information to the text
formatters about how Greek symbols
can be printed on certain terminals.”
This shows a real confusion: this file
1s never read by text formatters, but
by people to see how to enter requests
to the text formatters to produce
Greek symbols!

Like all these books, Introducing
the UNIX System talks about text
formatting. And there’s a discussion
of the differences between text
formatters and word processors. The
latter, the authors inform us, “can-
not cope with automatic chapter and
section numbering . . . neither can
they generate the table of contents
automatically. These tasks have to be

done manually, and are a potential
source of error.” This may be true,
but it’s interesting to note that the
book suffers from just this type of er-
ror in its contents listing. The appen-
dix, “A Selected UNIX Bibliogra-
phy,” appears in the table of contents
as “Responses from UNIX Com-

]
mands. And in the acknowledge-
ments the writers express their grati-
tude to a maker of CP/M software
“packages which ease the job af [sic]
catching spelling mistakes and gram-
matical errors.” And that seems to
summarize the book! No major, glar-
ing, catastrophic errors. But a con-
tinuing parade of minor errors, sty-
listic gaffes, and other oversights.
Extraneous commas crop up like
weeds on the terrain of this book,
and the authors violate many of the
“Elementary Rules of Usage” in the
well-known The Elements of Style by
Strunk and White. Ironically, Strunk
and Whiie are highly recommended
in a Byte editorial on ““What’s Wrong
With Technical Writing Today™
(December 1980, page 8). The
McGilton-Morgan book was pub-

lished in the “Byte Books” series by
McGraw-Hill, owners of Byte.

Is all this to the point? I believe
that it is, for if ever there was an op-
erating system with a built-in em-
phasis on stple, that system was (and
is) UNIX. UNIX appeals to many

sorhisticated comfutcr wsers be-

cause of its elegance, simplicity, and
clear style. There is room—in UNIX
and in the English language—for
variations in style. There is not room
for syntax errors in most program-
ming languages and there is not, I
submit, room for sloppy grammar in
a textbook from a reputable publish-
ing house. A shoddy programming
style leads to bad programming. If
unchecked, it leads to rockets that
sometimes fail to make it home. And
a shoddy use of English leads to poor
communication. If the misuse of
words, and the sprinkling of com-
mas, where, they don’t, belong, both-
ers you, then, you will, have trouble,
reading this book. The authors have
basic information about UNIX.
They just don’t introduce the UNIX
system very elegantly.

CPM

for the
68000

Fully configured hard disk development systems, based on CompuPro hardware, are now available from Gifford Computer
Systems. The total price with hardware and software? Only $9990. All you need is an RS-232 terminal to be up and running.
Each system is covered by a two year, 24 hour replacement warranty. Systems are available for delivery now.

Hardware

O 8 MHz Motorola MC68000™ CPU

[0 256K high speed static RAM
0O 2.4 Mbyte floppy disk storage

O 21 Mbyte formatted Winchester disk

[ 9 serial ports

Software

O CP/M-68K™ from Digital Research

O C compiler from Digital Research

[ 68000 assembler from Digital Research

O Mince visual editor from Mark of the Unicorn

r———_—_—_——--1

[0 Real time clock/calendar I I

O 20 slot IEEE 696/5-100 motherboard 1 i

Upgrades for CompuPro based computers. l 1922 Republic Avenue, San Leandro, CA 94577 I

O CompuProm 68000 CPU (8 MHZ] $ 850.00 (415) 895-0798 A division of G&G Engineering

""""""" ) I'D LIKE THE WHOLE STORY.

0O CP/M-68K™ from Digital Research. ........... $ 350.00 I Please send me your brochure: I

O 20 Mbyte Winchester disk subsystem with gﬁ;ﬁ. ek Title I
CBIOSArivers. . .. ..oovi e $3,595.00 A |

City State Zip
CP/M is a registered trademark of Digital Research. CP/M-68K is a trademark of Digital l Phone l

[J Please have a representative call me.
S .

Research. MC68000 is a trademark of Motorola. Mince is a trademark of Mark of the Unicorn.
CompuPro is a trademark of Godbout Electronics.
GIFFORD COMPUTER SYSTEMS [0 SAN LEANDRQ, CA (415) 895-0798 [J SAN FRANCISCO, CA (415) 391-4570 [J LOS ANGELES, CA (213) 477-3921
[0 MIAMI, FL (305) 665-9212 0 HOUSTON, TX (713) 877-1212 00 AMHERST, NY (716) 833-4758 O
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InvestinTime

Your Customers
Can’t Wait

Getting your project completed on time is critical.
Investing in the right software tools puts time on
your side.

We write software for a living. We understand the
importance of time to the professional programmer.
To complete projects on time you need good soft-
ware tools. So we create high quality, timesaving
tools for users of DEC and MC68000-based
computer systems.

Pascal-2 Compiler It generates fast, compact code.
Because the compiler does the optimizing, program-
mers can spend time on other programming tasks.
Because Pascal is a structured language, other pro-

grammers can easily read your programs. Indeed, it's

the language most programmers are learning today.

Additionally, programs written in Pascal-2 are portable.
Now you can change hardware without having to re-
write your software.

Additional TimeSavers The time you save with our
Pascal-2 compiler is only the beginning. We also pro-
vide a full line of other TimeSavers. Pascal-2 source-
level Debugger for true high-level debugging ease.
SourceTools for control and management of changes
to source programs. Concurrent Programming Pack-
age for real-time scheduling and device drivers.
Profiler for identifying performance bottlenecks in
programs.

The Pascal-2 Compiler is now available on UNIX for
the MC68000 and PDP-11 computer systems.

TimeSavers from Oregon Software.
Your customers can’t wait. And neither can you.

Oregon ....c...
Softwar

(503) 226-7760

TWX: 910-464-4779
The Pioneer in Performance Pascal
DEC and PDP-11 are frademarks of the Digital Equipment Corporation.
MC6E8000 is a trademark of Motorola Inc. UNIX is a trademark of Bell Labs.
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UNIX continued . . .

Some other UNIX books
The original UNIX documentation
is still available, In fact, Bell has
reprinted the Version 7 Manual Sets
in 8.5" x 11" paperback to take
advantage of the mass market for
UNIX information. Also, the de-
tailed Bell System Technical Journal
issue on UNIX is now in its fourth
printing. Also planned for this fall is
anew BSTJ issue on UNIX. And
Bell has also brought out a range of
other manuals for UNIX System V. I
hope to describe these in more detail
later.

Most vendors of UNIX systems
include reprints of the appropriate
manual sets (V7, Berkeley, System
III) adapted for their system. A few
reprint the manuals without adapt-
ing them for the vendor’s particular
hardware. A large computer manu-
facturer has announced UNIX for
one of its minis, and the User’s Man-
ual for this product appears to be an
exact reprint of the Bell Labs System
III User's Manual. Vendors of sys-
tems based upon UniSoft
*“UniPlus+> UNIX seem to deliver
Bell/Berkeley manuals adapted for
the UniSoft system. UniSoft also re-
organized the “documents” section
into “Program Development Tools”
and ‘““Tutorials and Document Prep-
aration.” For System III, they revert
to Bell Manual sets. I'm not familiar
with every vendor’s documentation,
but most tend to be derived, like
UNIX, from the Bell manuals.

There are also several recent
books on the C Programming Lan-
guage. Since these are not completely
specific to the UNIX system, I am
not going to review them here (see
Book Review, page 120, for some
brief notices).

A minor correction

It’s been said several times that
Dual has a strange policy of charging
extra for the “‘reconfiguration files.”
These, like the BIOS on CP/M, are
needed to reconfigure the operating
system to conform with new hard-
ware, other than just the addition of
memory or devices identical to those
on the system. In fact, DUAL has
this policy, but it’s not their doing.
The decision was made by UniSoft,
who supplies many manufacturers
with the UniPlus+ port of Bell
Labs’ UNIX (with some Berkeley

enhancements). The list of UniSoft
OEMs reads like a sort of “Who's
Who” to the 68000 industry—
Callan, Codata, Sun, Pixel, Wicat,
Dual, and many others all got their
UNIX effort started from a UniSoft
port. Many of them still sell
UniSoftware, so you'd expect to pay
extra for driver sources from any of
these companies. Either that, or the
price is bundled into the system.
Next time, I'll have a few more
books (hopefully The UNIX Book
and The UNIX Guide) as well as

some details from the Summer of ’83
USENIX Conference (Toronto,
July), and a look at obtaining public
domain software for UNIX. Until
then, keep (those disks) spinning!

Errata
Mr. Darwin’s article, “The 50-Line
Text Formatter,” (August 1983)
contained an error. The line

FILE INFILE;
should have read

FILE *INFILE;
We apologize for the error.

THE BEST

Sl

Bell 212A Modem

for the S-100 Bus

PMMI & Racal Vadic
% Joined forces to bring you
2\ the first Bell 212A-

modes
¢ Auto answer & auto dial

accessing MCI? ®

. Sprint
detection, etc.)

* B8-11 data bits
* Full or half duplex

* Self test modes (remote

A

DEALER & OEM OPPORTUNITIES
AVAILABLE

compatible modem for the
S-100 bus. The MM-212
is a top quality modem
designed to meet all phys-
ical, electrical & timing re-
guirements of the IEEE
B96/S-100 specification.
FCC registered for direct
connection to the tele-
phone line.

TOTALLY SOFTWARE CONTROLLABLE, FEATURING:
* Bell 212A (1200 baud) or Bell 103 (45.5-300 baud)

(pulse or Touch-Tone®, perfect Tfor
, 8tc.)

* Complete call progress reporting (busy, ringing. voice

* 1200 baud synchronous and asynchronous

* Software maskable interrupts

& local)

* Access to PMMI's 24 hour a day test center
* Five year limited warranty

FOR FURTHER INFORMATION, call or write for free brochure or send
$1009° (refundable w/purchase) for MM-212 Owner's Manual

COMMUNICATIONS
52017 Leesburg Pike. Suite 604
Falls Church, VA 22041

(703) 379-9660

PMMI modems’ performance proves

ALL MODEMS A

NOT CREATED EQUAL




Life in the Fast Lane:
Three Multiuser
Microcomputers

A comparison of the Altos 586, CompuPro 8/16C,
and the Ithaca Intersystems Encore

by Bill Machrone

he number of fast, inexpensive multiuser com-

puters is increasing daily. They occupy a posi-

tion once reserved for the low end of the mini-

computer market. Now, though, you can get a

multiuser machine in one of two major flavors:
MP/M-based machines that provide the operating famil-
iarity of CP/M, and UNIX-based machines that virtually
duplicate the capabilities of their minicomputer
forebearers. [Editor’s note: There is a third option: a multi
CP/M system running CP/NET on Turbodos. We will pub-
lish a review of CP/NET in the October 1983 issue, and a
review of Turbodos later. )

Here we look at a trio of machines, dissimilar except for
their multiuser might at an affordable price. One runs
Microsoft’s XENIX, another runs MP/M-80, and the
third uses a homegrown hybrid MP/M-86 that runs 8- and
16-bit programs simultaneously. The XENIX machine is
Altos’s 586, the compactness of which belies its computa-
tional power. The hybrid is CompuPro’s 8/16C, an S-100
system built around their famous 8088/8085 dual proces-
sor card. [Editor’s note: This was the first S-100 dual pro-
cessor board to appear on the market.] Ithaca Intersystems’
offering is the Encore, an extension of their longstanding
experience with fast Z80 systems. The Altos is a single-
board design, the 8/16 is a pure S-100 design, and the En-
core uses a slightly modified S-100 bus. This article will be
less a direct comparison than a description of their capabil-
ities and limitations.

A bit of history

Before we begin, we must first express a debt of gratitude
to the progenitor of all microprocessor-based multiuser
systems, the Altos 8000 line. Back when many of us were
getting started in the microcomputer field, it was great fun
to sneer at Altos machines for their single-board design.
We S-100 purists wanted nothing to do with them. Altos,
unfazed by this rejection, sneered back at the hobbyists
and continued on its course of producing inexpensive, reli-
able, small business computers. Even some of their best ef-
forts left the hobbyists unimpressed.

A case in point is the 8000. In production for about three
years, its specs still don’t sound all that bad: 208K, 6 serial
ports, a parallel port, a double-density 8" floppy, and 10 to
40 MB of hard disk, with MP/M as the resident operating
system. The 8000 sported a 4 MHz Z80 and DMA, could
boot from hard disk or floppy, and permitted four simulta-
neous users. It used all the power available in the Z80’s
Mode 2 interrupt structure and Zilog’s excellent peripher-
al family, including the SIO. The SIO is one of the main

Bill Machrone, 121 North Ave., Fanwood, NJ 07023

reasons the machine works so well. In addition to fast com-
munication with the CPU through the interrupt structure,
it has a 4-byte FIFO buffer for incoming characters. This
buffer makes it virtually impossible to lose a keystroke.

On the down side, the fourth user area provided only
about 30K of transient program area, too small to run sig-
nificant user programs like WordStar and dBASE, so it
was really only a three-user machine. Utilities could run in
the short bank, but no serious application programs would
fit. The bottom line was that this machine allowed three
users to run WordStar or dBASE II or other applications
with relatively little conflict. If multiple users went to the
disk at the same time, you noticed the degradation of re-
sponse time. Otherwise, the interrupt-driven console han-
dler kept your terminal well serviced. Altos has sold thou-
sands of these machines to businesses, and they continue to
do so. They made small multiuser systems believable.

Altos 586

The Altos 586 bears no resemblance to its 8-bit predeces-
sor. Its stylish case conceals 512K of parity-checked
RAM, an 8086 running at 10 MHz, 10 MB of hard disk,
and 6 serial ports. Ethernet communications can be han-
dled by the addition of a board containing the new Intel
chip set. There is a socket that holds an additional 512K
memory board, and expansion is provided for tape backup
and additional serial ports. The serial ports still use Z80-
SIO chips and are controlled by a Z80 dedicated to
input/output tasks. In this manner, Altos has off-loaded
I/0 from the 8086. This, coupled with a buffered hard disk
interface with DMA access to memory, results in a very

S e :':t;:mp:dé_tkes‘s :of Altos 586 behesﬁs computaﬂonal pow-
 er: this XENIX-driven system is a very fast machine.
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fast machine.

The hard disk controller has an 8089 1/0 processor to
make things simpler to program while providing a consis-
tent interface to the 8086. Unlike Altos’ 8600 series, the
8089 is not on the system bus with the 8086, but communi-
cates through DMA. This allows the 8086 to crank along
at 10 MHz, even though 8089s that can go that fast are still
not available. There is a real-time clock backed up by a
NiCad battery on the main board, but it is not interfaced to
XENIX. You have to tell XENIX the time and date when
you boot, and it keeps track from there. The minifloppy
disk sports 700K of dual-sided quad-density storage.
XENIX normally treats it as the tape device, but it can be
configured as a random-access device as well.
Architecturally, the 586 bears more resemblance to a mini-
computer than a micro. Along these lines, Altos elected
not to wait for the 80286 and designed their own memory
management unit. It assigns workspace to each task dy-
namically from a memory pool, as though each task had as
much contiguous memory as it wanted. In conjunction
with XENIX’s swapper, tasks share all the memory avail-
able on a demand basis.

The machine I tested had the optional XENIX develop-
ment system in addition to the runtime package. This is es-
sentially UNIX System III with Berkeley enhancements.
You get a C compiler, Fortran 77, all the usual UNIX pro-
grammer productivity aids, and a selection of text editors.
Also included is uuep, the UNIX-to-UNIX communica-
tion program, the “learn” library, and a host of utilities
(7MB worth) that will take you months to go through.

Altos’s Business Shell provides a convenient method of
harnessing the system’s power, even for neophytes. All the
system utilities that you are likely to use are callable from
one of several menus available to you. Further, every menu
item has an associated help screen. There is even a “‘shell
compiler,” which permits you to create your own menu-
driven applications. The user setup program, also menu
driven, permits you to assign each user to a specific shell,
based on login ID. A bug in the Business Shell program
prevented me from substituting my own menu for the stan-
dard, but a UNIX-knowledgeable friend showed me a way
around it. Getting the system up and running was a little
time-consuming, but straightforward. A utility verifies the
structure of the file system following installation, and
whenever necessary afterward.

This system is productivity heaven. UNIX utility pro-
grams tend to be large compared with equivalent CP/M
programs. The time required to load them from the hard
disk is noticeable. After that, though, look out! Multiple
tasks from one terminal, spooling, other users—bring ’em
on! It was tough to find anything that would slow this sys-
tem down. With two or three users on the system, it ap-
peared to do most everything in memory, with few disk ac-
cesses. Only when five users had the machine fully busy
did the operation of the swapper become apparent, and
then only when one or two of the users were running disk-
intensive relational database stuff or compiling. I suspect
that the 512K add-in board would make much of that go
away, too. I've used some largish minicomputers that were
slower than the 586. Maybe they handled more users, but
they also cost at least an order of magnitude more.

CompuPro8/16

CompuPro is committed to excellence in the S-100 field.
As such, they offer the most comprehensive line of high-
performance S-100 boards available. Recently, they have
offered their products integrated into systems of varying
capabilities. Most interesting of their offerings is the
8/16C, built around the dual-processor board and fast
static RAM. The unit I tested has 384K of RAM (six
RAM 17s) and 1.5 megabytes of M-Drive/H fast disk-em-
ulating RAM. It also had nine serial ports and provisions
for handling up to seven users. Eight of the ports are pro-
vided by an Interfacer 3-8, while the ninth is the serial port
on the system support board. The system support board
also contains a battery backed-up clock, ROM sockets, a
socket for a math chip, and a bagful of interrupt control
lines. The test unit contained the CSC (Certified System
Component) boards, offering 12 MHz operation of the
8088 and a 6 MHz rate on the 8085. The Disk 1 floppy disk
controller uses DMA to transfer data in and out of memo-
ry. The box, motherboard, and power supply are simply
the toughest and best-built around.

Multiple tasks from one terminal, spooling, other users—
bring ‘’em on! With 2 or 3 users, Altos’ 586 appeared
to do most everything in memory, with few disk accesses.
It was tough to find anything that slowed it down.
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dBASE II

The most widely sold DMBS for micros, dBASE
Il defines the state of the art. An inexperienced
user can create a dBASE file, begin data entry,
and print out a report in minutes; the experi-
enced programmer can create complex program
systems using dBASE’s unigue programming
language. Both can use automatic program
generators and other programming tools to
create applications quickly and easily.

$398

THE DATABASE ACCELERATOR: Automatically creates menus and
“intelligent” data entry screens which check input for correctness.

Eliminates 80—100% of dBASE programming time! ... ... $195
QUICKCODE: Fox & Geller's popular generator. ~ ...... $185
dGRAPH: Allows you to see your dBASE file in graphic form—a real

aid to understanding. ... $195

ABSTAT: Allows you to analyze your data using a wide variety of
statistical tests. Can be used with dBASE files or by itself. Also does
bar graphs and plots .

EDIX & WORDIX . . $279

EDIX is a full-screen editor specifically designed
to take advantage of the advanced features of
the IBM PC; WORDIX is the best text formatter
on the market. Together, they are an unbeatable
combination, the finest word processor available
on a micro—at an unbeatable price!

MULTIPLAN" . ..

The world’s hottest-selling spreadsheet,
Multiplan™ is now setting the standard for ease
of use and quality of documentation. Each of the
Multiplan™ series comes complete with
sophisticated training programs.

EDIX QlONE . . oo oo oo e $149
WORDIX . . oo oo $149

$189

Multi-Tool Budget ‘expert system’: used with Multiplan-, enables new
users to get budgets out in minutes

Multi-Tool Financial Statement: Expert help in getting out financials.

SMARTMODEM 300 $209

These Hayes Stack Modems link your com-
puter’s RS232 serial port directly to a modular
phone jack. They will dial the phone for you, and
answer it as well. The Smartmodem 300 runs
at 0—300 baud; for those needing higher speed,
the Smartmodem 1200 can run at 1200 baud.

NEW! NEW! NEW!

1200 $509
1200B $479

Smartmodem 1200B: for the IBM PC only. ... ........ $469
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A 29
dBASE Il w.'usnrs Lexisolt
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Metasoft
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SPP-86 800 600 Mo Pro
XLT86....... 150 132 GOSN, oo icnsvvmins 145 96
- . Mailmerge .. ceee.. 280 165
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Please call to confirm price & availability for Mdlﬂplan;“" T o 198
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Orders must be PAID by October 31
to qualify for these special prices

TELEPHONE ORDERS
Outside Calif.: (800) 222-8811
Inside Calif.: (415) 324-3730

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

Technical Support (415) 324-0311
Order Status (415) 324-0306
Sales Manager (415) 324-0305

More CP/M® , APPLE® , IBM PC™, UCSD p-System™
software, hardware, etc.: call for quote.
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75 Corvus Systems
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® = Microsoft is a registered trademark

126 1 Apple CP/M only

5C5 Hamilton Avenue Suite 301
Palo Alto, California 94301

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

SHIPPING: $3 per item for UPS surface ($6 for Blue Label) within Continental USA,
except where shipping cost is specified in square brackets. UPS does not go to Canada,
Alaska, APQ's, FPO's; call for ship charge or add 15%—we will refund/credit difference.

RETURNS: Must have authorization number, obtained at 415-324-0305. Unauthorized
returns will be refused; damaged goods will be refused. All returns subject to 15%
restocking fee. No return after.30 days.

Also available at

Software
o°
O

Call (800) 222-8811, (415) 324-1099, or local
information for Software to go location nearest
you. Software to go prices may differ slightly.
Local sales tax applies.

OPENING SOON

California Illinois New York

+ Los Angeles + Chicago + Manhattan

+ Orange County New Jersey Texas

+ San Diego + Camden « Dallas-Ft. Worth
* Palo Alto « Morth Jersey  + Houston

fo serve you better!
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Life in the Fast Lane continued . ..

SYSTEM 8/16

(Goper- | NENRERRRRERRNINN

i sze CampaPm 8‘/1 6is budt around the dual processor cmd .
3841'(' static RAM 9 seriaf porrs can hand‘fe up to 7 users.

The software that ties all these pieces together is MP/M
816. It is a modified version of MP/M-86 that detects when
you want to run 8-bit programs and hands those tasks off to
the 8085. It does this by requesting a 64K workspace from
the 8088, then setting up a small BIOS at the top of the
workspace. It intercepts CP/M calls, translates them to the
MP/M-86 equivalent, then hands them back to the 8088
for execution. Thus, the 8088 is the I/O processor for the
8085. There is also a ““shell” program instead of the usual
terminal message processor (TMP). Through login IDs, it
controls the user areas to which each user may have access
and can be set up to force a given user to a specific disk and
program. Terminal and printer setup is done through con-
figuration files. This permits rapid and simple system
reconfiguration by editing these files. Baud rates, number
of stop bits, and the like, can all be changed at will.

The 8/16 came with a pair of dual-sided Qume 8"
floppies in a matching cabinet. No one would want one of
these without a hard disk and, fortunately, they are avail-
able so configured from CompuPro’s growing number of
System Centers. These System Centers, or “super dealers”
are a vital link in the chain from CompuPro to the custom-
er. They provide technical support, service, custom sys-
tems, and support of smaller dealers with fewer technical
resources. The first System Center was Gifford Computer,
owned by Dale Gifford, also of G&G Engineering, the firm
that first made hard disk subsystems a reality for
CompuPro hardware. Most of the System Centers choose
the Fujitsu or Memorex 8" drive. All use the
G&G/CompuPro system software. Having had one of
each on other CompuPro systems, I can attest to their
speed and reliability.

I had a few problems with the 8/16 in multiuser mode.
One of them was traced to a faulty 50-pin connector going
to the disk drives. Another one, which remained unsolved,
was that one user would occasionally cause another to
crash. For example, if two users were running WordStar
and one exited, the other would sometimes find himself out

. 'Intertar view: rhe 8/1 6 'y bo;s, motherbaard and power sup—-”"
_ply are szmp{y the tougfzest and best-butlr amnd o

of WordStar and back at the system level. This only hap-
pened when both users were running 8-bit programs and
did not seem to follow any set pattern. The folks at
CompuPro were stumped, as this is evidently not a prob-
lem on other 8/16 systems.

Although the 8/16 is fast, I liken its performance to that
of a dragster compared to a sports car. It’s super in a
straight line, but it isn’t so adaptable when things get
twisty. Slower machines can appear to outperform it
through good hardware design. Specifically, the lack of in-
terrupt-driven 1/0 is a limiting factor. This is somewhat
ironic, since CompuPro has a very sophisticated I/O pro-
cessor (the MPX board) that could be integrated into this
system. The real measure of how “fast” a system is does
not lie in clock speed, but in how quickly it can process
characters from the keyboard. A ““fast” system is one that
can convince the user that he is not being ignored.

RAM disk is one way to accelerate the performance of a
system, but is not without some risk. There is no disputing
the speed of the M-Drive/H on this system. However, I
would never depend on it unless the system were connect-
ed to an uninterruptible power supply. Systems like
XENIX do their work with RAM copies of disk files, but
the operating system automatically writes changed buffers
back to disk several times a minute. MP/M has no equiva-
lent capability. Furthermore, you wouldn’t want it in a
floppy disk environment.

CompuPro’s 8/16C, built around the dual-processor board
and fast static RAM, runs 8- and 16-bit programs
simultaneously. The software that ties it together is
the MP/M 8 16, a modified version of MP/M-86.
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Life in the Fast Lane continued . ..

On the other hand, I know of a fellow in California who
teaches dBASE II programming with the aid of an 8/16C.
He has half a dozen terminals hooked up to it, and his stu-
dents use them simultaneously. There is an electronics de-
sign shop on the East Coast that uses an 8/16 to support
four engineers and a secretary. They run everything from
word processing to a C compiler to spreadsheets. The ma-
chine comes with dBASE I and Sorcim’s Supercalc-86, by
the way. As you might expect, Supercalc really flies at 12
MHz on the 8088.

Ithaca Intersystems Encore

The Encore is a departure from Ithaca Intersystems’ stan-
dard line of S-100 machines. Although it uses an S-100 bus,
the power lines are all regulated, and the on-board regula-
tors have been removed. Some contend that the S-100 bus
should have been designed this way in the first place, but it
wasn’t, so you can’t use regular S-100 cards in this machine
without modifying them. The reason they modified the
boards was so they could use a compact, cool-running
switching power supply instead of the usual behemoth. An-
other interesting difference in Intersystems boards is that
they do a parity check on all board-to-board data transfers.
One of the non-defined S-100 lines is used as a ninth bit, and
another is used as a parity request line. True to the S-100
standard (even though the power arrangement makes them
nonstandard), the feature is automatically disabled when
boards incapable of providing parity are mixed into the sys-
tem. Selection of state-of-the-art components permitted
Intersystems to pack this machine with a lot of features.
There’s an 8" floppy for compatibility with the CP/M
world, a 5'," Winchester and room for a ““removable Win-
chester” (which is surely a contradiction in terms) and a
5%," floppy. The Encore that I tested had a 10 MB hard
disk and no SyQuest. The floppy is a Shugart half-height
unit. It also had a half megabyte of dynamic RAM, which,
in addition to user areas under MP/M, also holds a track
buffer for disk access. It is an adaptation of the
Intersystems Cache BIOS, reworked for MP/M. It buffers
disk directory information, in addition to the most recently
used sectors. This really accelerates the system’s perfor-
mance. Large chunks of WordStar overlays, files you are

accessing, and system utilities wind up in the buffers when
you use them repeatedly. Thus, even the hard disk is
accessed less frequently, and everything gets done faster.

In addition to MP/M, the Encore also comes with a pro-
prietary Intersystems word processing package and
Pascal/Z. Pascal/Z was one of the first true Pascal compil-
ers for CP/M which, despite a buggy beginning, has gained
wide acceptance and has a very active user group. I didn’t
get a chance to try the word processor, but it looked like
good quality stuff.

Booting the Encore for the first time produced a horren-
dous grating sound from the floppy disk drive. At first I
feared that something was wrong, but it was nothing more
than the sound the stepper motor makes at slow speeds.
After the system is all set up, it boots from the hard disk.
No more horrible noises. My test machine supported five
users and a serial printer. If you're used to a 4 MHz
unbuffered system like the Altos 8000-10, you’ll notice the
difference on this machine immediately. Cold loads of big
programs are no faster, since it always takes a finite
amount of time to get programs off the hard disk, but actu-
al operation is significantly better. User setup is done via a
convenient menu-driven program that permits each termi-
nal to run at different speeds and have different device
characteristics. Thus I was able to set up one port to an-
swer a Hayes Smartmodem and used MP/M’s version of
Submit to route the caller into a password/login program.
I've done this on several MP/M systems, and it works well.
The configuration program, ICONFIG, is powerful, but
potentially confusing for a new user. Some of the available
options require *“tuning” decisions, and there is precious
little discussion in the documentation to guide you. For in-
stance, into how many logical drives do you want to divide
your hard disk? How many directory entries do you want?

---Eﬁcor’-e o}i_ _&'dc_; a pariiy @r}iéci;”or‘z:' 1l board:
~ Iransfers. A nondefined S-100 line is used as a ninth bit.
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Life in the Fast Lane continued . . .

Do you want to use Cache BIOS’s write-back feature?
How often? There should be a simplified version of this
program that takes some standard default values. But I'm
carping. Experienced users will really appreciate the tai-
loring power of this program.

There is another system-tuning aid called Command
Mode. Pressing a certain (user-definable) control code
during normal operations puts you into a BIOS-resident
system monitor. It allows you to display the contents of
various queues, toggle various analytical and running
modes, and get a general “window” into the operating sys-
tem while it’s running. I was impressed. The average busi-
ness user will never know or care that this feature is there,
but if you are at all curious about the internal operation of
Cache BIOS, it is fascinating.

Documentation

I’ve reserved a separate subsection for documentation be-
cause it is becoming more and more critical to the success
of a product. It is also an area in which such dissimilar ma-
chines can be successfully compared.

Intersystems was the hands-down winner. The docu-
mentation came in two large, well-prepared three-ring
binders, one for hardware, the other for software. In addi-
tion to the usual Digital Research manuals, there are
workmanlike manuals for the hardware and the software
unique to the Encore. The hardware manual explains the
system on a board-by-board basis, and an overview chapter
ties it all together. There is complete documentation for

the word processing package and the Intersystems-sup-
plied utilities.

From the standpoint of sheer volume, the Altos 586
should get some kind of prize. The documentation for the
XENIX development system, coupled with a book on
XENIX and all of the hardware-specific manuals, nearly
outweighed the machine. This is not an exaggeration.
There are literally thousands of pages, most of which, for-
tunately, you’ll never have to read. The sheer volume
makes for some basic disorganization. Some of the facts
you need to know are in the book, some are in a hardware
manual, and others are in an “Intro to XENIX" prepared
by Altos. I can’t really comment on the quality of the docu-
mentation, since it comes from all over and was written by
many different people at many different times. In a way, it
would be like knocking the literary quality of the Dead Sea
Scrolls, but the bottom line is that it’s pretty unreadable.
My UNIX-savvy friend (he works in the UNIX develop-
ment department at Bell Labs) could only say that “It
reeks of Berkeley.”

If brevity is the soul of wit, then CompuPro’s manuals
are hilarious. You get little more than a hardware manual
for each of the boards and a brief writeup on MP/M 8/16.
You do get an impressive number of Digital Research
manuals, since the machine is shipped with three operating
systems; CP/M-80, CP/M-86, and MP/M-86. Yep, you
get ’em all, regardless of the inherent duplication.
CompuPro is still selling to the hardware sophisticate. No
neophyte could make heads or tails of all this. They should

ELECTRALOGICS’ MFIO

Electralogic’s MFIO is the most versatile and

The most versatile cmd capable I/O board available for the S100 bus.

more boards.

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

Additional capabilities include: extended
/O addressing, up to 6 wait states, jumper
selectable for high speed systems, easy to
use interface cards and serial data rates up
to 57.6 K baud.

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

L*CP/M 1satrademark of DIGITAL RESEARCH INC.
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bidirectional parallel ports, 8 level pro- y : SERIAL
grammable interrupt controller and battery STANDARD : OPTION
backed-up real time clock provide all the PA-R%%EL BOARD
features which traditionally required 3 or ggp AIRD

® ¢ ¢ ¢ » o [nterface re-configura-

tion jumpers
2 - 8 bit bi-chrectional | ii A & |
parallel ports with dor 4 K ki 5 i "
handshaking esesesssssessse .: o 0 min E}ngﬂif;:gglllgér‘

~ L] ol RD(3), RTS(4) CTS(S),

DSR(6), CD(8), DTR(20)
RI(22)

Nickel Cadmium
Battery backs up
Real Time Clock e s # o ¢ & » o ofi-3

* s o UL Approved PCB
Real Time Clock -
milhseconds to months
+alatm essssssssves

+ ¢ o Asynchronous UARTs
with internal Baud
Rate Generator

Software configurable P1A® ® ®

Extended 1/O Address

Interrupt Pin Boards -
® o » o jumper selectable

map 20 sources onto 8
levelses s e sessscons ol
# ¢ ¢ o o Crystal Time base

MFIO

.
Priority ‘s ¢ e ¢ » ¢ e ¢ e Custom Board Controller

Interrupt .
Controllers s e v s o e

.
Complies with S100-696
Bus Standard for 8/16

.
.
.
= bitsystems
‘Waut state generator . °
.

forextremely fast systéms e s o s s esssesssvssne PR]CE $499 -00
(One SERIAL OPTICN BD. included.)
CENTRONICS OPTION BD. - $39.95
SERIAL OPTION BD. - $24.95

Manufactured by: STANDARD PARALLEL

Electra [ L]+

OPTION BD. - $24.95

= Incorporated =——

36 Microsystems September 1983 39 Durward Place, Waterloo, Ontario Canada N2L 4ES Phone: (519) 884-8200

CIRCLE 57 ON READER SERVICE CARD



Life in the Fast Lane continued . . .

have included a copy of their excellent primer, Bits, Bytes
and Buzzwords. Maybe I'm wrong, but I think the days
when you can sell hardware on its technical specifications
alone are over. Since dBASE and Supercalc-86 are provid-
ed, you get documentation for them, too. The dBASE
manual is rebound into book form instead of the three-ring
binder—a convenience.

Summing it up

I'll make no bones about it. I fell in love with the Altos 586.
The amount that I had to learn about UNIX and the
amount of time I had to do it in were horrendous. Shells
are friendly to the beginner; UNIX is not. But I saw the in-
herent beauty and simplicity of this operating system, and
saw it executed quickly and flawlessly on an amazingly in-
expensive microcomputer. So what if I had to throw away
everything I ever learned about CP/M? The 586 is a time
machine—one that will transport us into the future.

Ithaca Intersystems’ Encore is another outstanding ex-
ample of how to be a successful multiuser micro. It doesn’t
write off 8-bit processors as incapable of handling multiple
users, but draws on the inherent strengths of the hardware
in a design that maximizes performance. The result is an
environment familiar to CP/M users that provides true
multiuser capabilities.

The 8/16 is CompuPro’s first cut at an integrated sys-
tem. While the design and performance of the hardware,
taken on a board-by-board basis, is exemplary, it needs bet-
ter integration with the operating system. As I mentioned

above, it also needs to be interrupt driven if it is to live up to
its potential. I tend to view the 8/16C as a transitional sys-
tem, one that sets us up for the potentially phenomenal
performance of the upcoming 16-bit processors like the
80286, while maintaining ties to CP/M. CompuPro is very
much on top of the upcoming generation of superchips, but
by no means do they have an exclusive.

Dennis Thovson’s review of CompuPro’s MPX board in
the May 1983 Microsystems makes the point that inter-
rupts are beyond the capabilities of the casual hacker. So
are the innards of the multiuser operating systems. Manu-
facturers must not be afraid to incorporate all the high-
tech components necesssary to make a system perform
properly. Furthermore, they must pay for the software en-
gineering to make it work. Lastly, they should charge
whatever they have to for such systems. If the quality is
there, they can’t miss. Sales volumes will pay for the devel-
opment costs.

Finally, be prepared to leave CP/M behind (O Heresy!)
if it doesn’t do the job for you anymore. Don’t get me
wrong; I’'m writing this article on a CP/M system and will
have one at home for years to come. At work, however,
wherever that may be, it’s a whole different ball game.

Prices: Altos 586-10, $7,990; CompuPro’s 8/16C,
$8,995; Encore (configuration reviewed here), $8,995.

FOR MORE ON THE 586, CIRCLE # 315 ON READER SERVICE CARD
FOR MORE ON THE 8/16C, CIRCLE # 316 ON READER SERVICE CARD
FOR MORE ON THE ENCORE, CIRCLE #317 ON READER SERVICE CARD

S100 INNOVATIONS

7

REMOTE CONTROLLER—Innovative Features:

® Complete 256 address control—not just 16

® No ultrasonic link—prevents erractic operation

® 120,208,240 and 277VAC control—for single & 3
phase operation

® Hardware driven—requires minimal software

® Complete line of industrial switches available—to 5.5KW

REAL TIME CLOCK—Innovative Features:
® First to use L3I OKI clock chip
® Crystal controlled for .002% accuracy
® 4 software selectable clock generated interrupts
® Full clock and calendar data
e |ithium battery backup good for 6000 hours!

ENERGY WATTCHER"—Innovative Features:
® First microcomputer based energy monitor
¢ Clip on probes for easy installation
* Monitors Real Power, not volt-amps
® Peak Power and continuous power readings
® Single and 3 phase operation

SciTronics Inc.

See your local dealer or contact SciTronics directly for more information. Watch for future
innovative products from SciTronics Inc., 523 So. Clewell St., P.O. Box 5344, Bethlehem, PA

18015 (215) 868-7220

CIRCLE 172 ON READER SERVICE CARD
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A Review of the
Dual Systems 83/20
68000 UNIX System

by Leland Wilkinson

everal years ago, I made a bold (rash?) pro-
posal to a research group at the University of
Chicago. At a time when 16-bit processors
were coming on the OEM market, I said that
in a few years I could put all their statistical
computing on a micro. The economics of this proposal
were simple. The group spent about a thousand dollars a
month on basic statistical packages on an Amdahl and an
IBM 370. On that budget, the cost of a micro using one of
the new processors could be recovered in less than two
years.

What happened since that proposal taught me a lot
about systems development and advertisers’ claims. I first
investigated the Z8000. We already had an S-100 machine
that worked beautifully on word processing and data anal-
ysis, so we ordered a Z8000 card and 256K of memory to
begin upgrading the system. Just before delivery, the fac-
tory called us to say that there was no software for the ma-
chine; the employee who wrote the advertisement that of-
fered an assembler and other higher-level languages for the
Z38000 system had been fired. Today, over two years later,
that manufacturer offers a fine machine with software for
multiprocessing, but the Z8000 still does not have the pow-
er for the kind of computing we do.

Next, I considered the 8086. I knew that Digital Re-
search was working on CP/M-86 and that Microsoft
would offer Fortran for the 8086 shortly after CP/M-86
was ready. After examining several S-100 systems, howev-
er, I learned that the Fortran would be restricted to 64K
data and program segments. Although overlays were pos-
sible, this would be a severe limitation. Some of our pro-
grams had large arrays and over 4000 lines of Fortran.

Then I looked into the 68000. Some S-100 CPU cards
were just becoming available, but there was little sign of
software. This processor, however, seemed custom-made
for a mainframe type of higher-level language compiler.
There would be no practical limit on addressability and
program size. I contacted Dual Systems, the company that
had one of the first S-100 cards on the market. After find-
ing that Dual had a working S-100 prototype with UNIX
and Fortran, I placed an order for the basic machine with a
half megabyte of memory and two floppy disks.

The machine arrived in March 1982. I thought at first
that the company had used a box from a minicomputer.
The cabinet was unlike any other S-100 I had seen. Two
fans forced out filtered air through the front of the ma-
chine, so that several cabinets could be stacked without im-
pairing the cooling. Sliding the insides out like a drawer, I
could see a Godbout motherboard, a constant-voltage
power supply, and various Dual (CPU, memory, clock)
and Godbout (disk controller, I/0) cards. The disk drives
were NEC slimlines. My initial impression of this gorgeous

Leland Wilkinson, Dept. of Psychology, University of Illi-
nois, P.O. Box 4348, Chicago, Illinois 60680

hardware was to sustain me through the trials of the next
few months.

Blessed with a patient client (a psychiatrist), I worked
throughout the summer trying to do something with this
machine. It had UNIX, of course, but UNIX didn’t want
to do anything. The simple catch was, how do you copy a
file from a floppy disk when the bare minimum of UNIX
occupies almost all of two double-sided, double-density
drives? The factory had warned me that the floppy-only
system would be limited, but I thought we could get
around it because most of our processing was to be
“batch.” We would read a program and a data file into
memory and let it go.

Not so. Nothing of any size was going into memory
without a third drive or some utility like Morrow’s old
“SINGLE” program, which emulated an extra disk drive
for CP/M. To add to the insult, the NEC drives began to
fail intermittently.

The company’s response to this situation made me their
enthusiastic supporter. For less than factory cost, they up-
graded the system to a hard disk (the dual-floppy system is
no longer available). They returned the system in Septem-
ber with a 20MB hard disk and a Sanyo floppy drive in one
cabinet, and the memory management chip and 68000 in
the other. Elated, I hooked up every peripheral I could find
to its four ports. Six megabytes of the hard disk contained
all of Berkeley UNIX (as ported by UniSoft), including
dictionaries, editors, games, manuals, and witty aphorisms
for every user who logged onto a different port. The whole
staff began printing Romanesque banners on a Decwriter
while I worked on software.

My troubles were not over. After a month or so, I had
developed a statistical software base on the machine and
was proudly demonstrating it one day when the screen
went blank. The hard disk had been erased. After eliminat-
ing several hypotheses, I called the factory to find that we
had the dreaded ‘“Westinghouse disease.”” An identical sys-
tem at Westinghouse had erased itself the week before.
Dual had just figured out the problem (a subtle interaction
between UNIX and the Godbout hard disk controller) and
was sending to us by express a free updated UNIX to fix
the problem. It took me 45 minutes to load the new UNIX
from 5 floppies, plus my program floppy backups. No

problemas since

The Machine
It is difficult to describe the experience of an S-100 user sit-
ting at this machine. Other 8- and 16-bit systems can do
multitasking and time-sharing, and some have versions of
UNIX. Some systems that claim to have many of the fea-
tures of this one can be bought for less than its $16,660
price. Few of these “state of the art” S-100 systems can be
compared, however, to minicomputers and mainframes.
This one can.

For example, this machine passes my mainframe version
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of the Turing test: First, hide the box or put several users in
a separate room with terminals. Now let them try to dis-
cover that this system is not a mainframe. After sending
mail to each other, playing games, exploring the system li-
braries, and running large ( > 256K programs, show them
the box. It’s fun to do with veteran UNIX users.

This machine is rapid. The general response of the oper-
ating system is excellent. Several visitors who have tried
other 68000 UNIX systems have reported that this system
is faster. The delays while UNIX swaps (128K on the disk)
and searches its libraries are scarcely noticeable. The long-
est I have found was three seconds, and the average re-
sponse when a single user is logged on is comparable to a
4MHz CP/M system. The speed is most apparent when
using an editor to search a 100K document, all of it in
memory. Finding a string is essentially instantaneous.

The Software

The performance of the Dual Fortran 77 is another matter.
On our large numerical programs, the Dual Fortran 77 is
between 80 and 120 times as slow as Fortran H on the uni-
versity Amdahl V7 mainframe. Using similar numerical
programs, V. SethuRamen found Fortran 77 on a Univer-
sity of Chicago VAX 11/780 (with the DEC Floating
Point Accelerator) to be 6 to 8 times as slow as Fortran H
on the same Amdahl. Thus, we might expect the Dual For-
tran 77 system to be about 13 to 15 times as slow as the
VAX 11/780 Fortran 77. To explore this further, I tested
the Byte magazine benchmark (January 1983, p. 286) on
this compiler. In Fortran 77, the Eratosthenes sieve pro-
gram took 29 seconds to execute on the Dual system. In
the Byte test, a VAX 11/780 did the same program in 2.34
seconds with its Fortran 77.

This disappointing performance is due, I think, to the
Fortran 77 on the machine. This compiler was subcon-
tracted to Silicon Valley Software. It does not generate
68000 code directly. Instead, it formats code for the C
compiler, which generates 68000 code. Coding the same
algorithm in C, I reduced the CPU time to 9 seconds. A
more efficient Fortran compiler is promised. In the mean-
time, frequently used routines might better be coded in C
and linked to Fortran.

Having the full UNIX operating system available is
both a strength and weakness of this system. For computer
professionals and users who want to take the trouble to
learn one of the most powerful and flexible operating sys-
tems currently available, this system is ideal. The hierar-
chical (tree) file structure, pipes, and shell make it prefer-
able to other operating systems such as CP/M for this type
of multiuser machine. New users, however, will require
considerable supervision (I have trained three on both
UNIX and CP/M). Confronted with commands like cat
(list), grep (find), pwd (where-am-i), nroff (format), they
can go to pieces. The editors and utilities provided in
Berkeley UNIX are for professionals, not novices. Fortu-
nately, UNIX has password protection, so that rm* and
other commands, which execute before warning the user,
cannot damage the system and other accounts.

Criticizing the human interface of a 10-year-old operat-
ing system in an era of Smalltalk, LISA, and iconic user in-

terfaces is a bit gratuitous. UNIX was created before the
term ‘‘user-friendly” was a commonplace, and the devel-
opers of UNIX evidently had less concern for the user than
for system implementation. Interestingly, several recent
human factors studies have shown that “meaningful”
command names and even iconic interfaces do not neces-
sarily improve performance for experienced users. But
purchasers of a UNIX-based microcomputer should allow
more training time than for CP/M.As more super-micro-
computer manufacturers turn to UNIX, however, we can
expect user-friendly interfaces to become available.

In addition to C, Fortran 77, and the enormous amount
of applications software available to a full UNIX system
like this one, Dual offers Pascal, Cobol, Basic, Forth, a
68000 macro assembler, a spreadsheet program, and a re-
lational database system (INGRES). Also, CPM/
BRIDGE is available for running CP/M application soft-
ware under UNTX. Although we have not yet bought this
program, we have used a Dual utility for handling CP/M
disks. This has been invaluable for transfering files from
our Intersystems S-100 machine. Downloading from other
machines can be accomplished via a Dual UNIX hand-
shaking utility easily piped to one of the serial ports.

I know of no other 68000 system even advertising this
much software and, given our experience, I don’t believe
software announcements unless they are accompanied by a
price and guarantee of immediate (as long as it takes to
copy a floppy) delivery. Furthermore, I don’t trust soft-
ware companies that ask customers to pay for fixes. One
supplier of a “scientific” Fortran for our CP/M system
cheerfully announced that we could get an updated version
which fixed serious bugs in the intrinsic functions for a
“modest” handling fee. Dual provides updates for the cost
of the media (floppies) and shipping.

The documentation with this machine is impressive.
Three large looseleaf binders incorporate the original Bell
Labs and Berkeley UNIX reference manuals and guides.
The Fortran manual has extensive material on Fortran 77
file handling and I/0O features. Every board is documented
with detailed theory of operation and circuit diagrams.

Summary

This is hardly a hobbyist’s machine. An enterprising hack-
er could construct the basic machine from Godbout and
Dual cards (available separately) for less than its list price.
As a single-user machine, however, it is overkill. Norisita
small-business machine. Apple, IBM, Radio Shack, and
others will probably run away with that 68000 market
once they offer machines with some software. This Dual
system is clearly aimed at sophisticated end-users in engi-
neering, and industry, and academics who want high per-
formance in computing-bound applications.

I have covered all the problems encountered initially
(over a year ago) with this machine, mostly to indicate the
type of company supporting it. There are tremendous dis-
crepancies among advertising claims, computer show pro-
totypes, and on-site performance of sophisticated
microcoputer systems. This system is no longer a proto-
type; its software no longer a development program. This
company doesn’t disappear after delivering a shiny box.

Other 8- and 16-bit systems can do multitasking
and time sharing, and some have versions of
UNIX, but few of these “state-of-the-art” S-100
systems can be compared to minicomputers
and mainframes. This one can.
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Dual Systems 83/20 continued . . .

Now that this machine has been running flawlessly for
several months, I have begun to appreciate what the IEEE
S-100 standard makes possible. The 68000 is now available
on several other buses, but to see room in this cabinet for
80MB of hard disk and 3MB of Dual 256K parity memory
cards makes one think of a reservation system for a small
airline, a relational database for a small company, or a sol-
id modeling CAD/CAM system. Dual already has a
12MHz system running and is working on a faster hard
disk controller. When enough potential Digital Equipment
VAX 11/730 clients get to see this machine, DEC will be

lowering its price.
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.. After12 years work on main-
frames and micros, | must say this
machine is the finest piece of end-
user engineering | have seen.

“We waited several years for a system
integrating the 68000 with UNIX" Several
tempting alternatives appeared along the way,
particularly the Z-8000, the 8086 and ersatz
UNIX™Operating Systems.

The quality of construction, S-100 bus
architecture and ease of service were the
factors that led us to prefer your system.

It Was worth the wait.

The part | enjoy the most about the Dual
System 83 is demonstrating it to academics
who are used to comparable DEC systems,
costing three times as much:'

N

DUAL SYSTEMS CORPORATION
2530 San Pablo Avenue, Berkeley, CA 94702 (415) 549-3854 172029 SPX

SYSTEM 83/20 MC68000, full UNIX™ 20-slot motherboard, IEEE 696/S-100,10 MHz,from 516 KB to
3.25 MB of parity RAM, 20 MB storage, 4 to 6 users.

SYSTEM 83/80 All system 83/20 features except 80 MB to 168 MB storage, expandable to 1200 MB,
8 users. Includes DUAL's proprietary SMD controller producing superior speed over
other UNIX™ systems. :

CIRCLE 27 ON READER SERVICE CARD

UNIX is a trademark of Bell Laboratories. Inc.




WHY DEC AND INTEL
CHOSE THE MARK WILLIAMS
C-COMPILER.

DEC and INTEL wanted the best C technology avail-
able, with excellent code density, supporting the full C
language and their specific operating environments —
all at a competitive price.

They found it all at Mark Williams.

WHY YOU SHOULD
CHOOSE THE MARK WILLIAMS
C-COMPILER.

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

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

Mark Williams Company,
1430 West Wrightwood, Chicago, Illinois 60614,

312/472-6659,
Mark
Williams
Company

CIRCLE 82 ON READER SERVICE CARD



COHERENT" IS SUPERIOR TO UNIX
AND IT’S AVAILABLE TODAY
ON THE IBM PC.

Mark Williams Company hasn't just taken a mini-computer
operating system, like UNIX, and ported it to the PC. We
wrote COHERENT ourselves. We were able to bring UNIX
capability to the PC with the PC in mind, making it the most
efficient personal computer work station available at an
unbelievable price.

For the first time you get a multi-user, multitasking operating
system on your IBM PC. Because COHERENT is UNIX-
compatible, UNIX software will run on the PC under
COHERENT.

The software system includes a C-compiler and over 100 utili-
ties, all for $500. Similar environments cost thousands more.

COHERENT on the IBM PC requires a hard disk and 256K
memory. It’s available on the IBM XT, and Tecmar, Davong
and Corvus hard disks.

Available now. For additional information, call or write,
Mark Williams Company

1430 West Wrightwood, Chicago, Illinois 60614
312/472-6659

m Mark
Williams
w Company

COHERENT is a trade mark of Mark Williams Company.
*UNIX is a trade mark of Bell Laboratories.
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The Supersoft C Compiler

by David Fiedler

hile just about two years ago there were
only two or three CP/M-based C com-
pilers on the market, now there are easi-
ly a dozen to choose from. Since most of
these are priced in the $100-$250 range,
it is necessary to choose carefully (it’s your money, after
all). Of course, compile time and execution speed are the
easiest things to measure when considering a compiler, but
there is also the general level of ease you feel: you're going
to be spending a lot of time with it, so make sure you're
comfortable with it, like an old shoe.

Having tested a fair number of C compilers, I tend to
look for the features that make a compiler stand out from
the rest. When I began this review, I didn’t even go near
the disk until I read through the manual, looking for inter-
esting points. Here’s what I found:

The Supersoft C compiler is actually a family of compil-
ers that shares syntax, design, and even command line op-
tions to a degree. These compilers run on CP/M-80,
CP/M-86, PC-DOS, UNIX, XENIX and ZMOS (for the
Z8000 computer). The first pass of the compiler produces
what Supersoft calls U-code (for universal) as an ASCII
text file. The second pass performs peephole optimization
and translation to the assembly language of the target ma-
chine, be it 8080, Z80, 8086, or Z8000. The full UNIX ver-
sion 7 C language is said to be supported, except for statics,
longs, floats, doubles, bit fields, #if, Fifdef, Fifndef,
ftundef, #else, #endif, and #line. Also unimplemented
are parameterized #define, #typedefs, and initialization
of data. Compared to other popular CP/M compilers, this
list is quite long in the macro () area.

Also included on the disk with the two passes are run-
time header and trailer files, a standard I/0 library, mem-
ory allocation routines, and a good many library functions,
all supplied in C source code. A careful look through this
code found it reasonably commented and well-written.
Apparently, a good deal of effort had been put into stan-
dardizing style, return values, and the like. While these ob-
servations don’t prove anything about the performance of
the compiler itself, they do give an insight into the priori-
ties of Supersoft in attempting to produce a standardized,
transportable product.

Various command line options for the compiler allow
the user to include the C source code as comments in the
generated assembly language file, turn off optimization
(more about this later on), optimize for size rather than
speed, and perform various assembly-level functions. An
ftasm, #endasm feature is supplied in Supersoft C to al-
low assembly code to extend directly in a C program; of
course, such programs will be non-portable to other CPUs.

The manual is fairly comprehensive, and lists detailed
information about each library function. These are listed in
alphabetical order, which can be more useful than group-
ing them by function, as some other manuals do.

Performance testing
So now it’s time to run the compiler, using the sample pro-
grams supplied by Supersoft and their recommended com-

David Fiedler, InfoPro Systems, P.O. Box 33, East Hano-
ver, NJ 07936.

mand syntax. Generally, I try to run all compilers in the
same environment; a comparison between BDS C on my
hard disk and Supersoft on its single-density distribution
disk would hardly be fair. Therefore, the first thing to do is
to copy the distribution disk onto one of my double-sided,
double-density disks, and run it from there. No problem.
The first pass is invoked for the first supplied program,

SAMPL.C: cc sampl.c

and it bombs. One of the #included function files is giving
hundreds of syntax errors, the kind you have to reboot to
stop. Second try: same result. The problem is “obviously”
a bad copy.

This time I use PIP with the Verify option. No change.
In desperation, I run the CP/M User Group’s CRC pro-
gram on both disks, only to find that every program
matches the original disk.

Now I begin thinking of all the possible problems that
could be causing this symptom.To eliminate memory
problems and settle things down, I attempted running the
first pass directly from the distribution disk (not recom-
mended as general practice). It works fine. I am now faced
with the possibility that this software only runs from the
original disk!

When linking programs, the order in which they are
linked might be the difference between success and failure.
Maybe something here is sensitive to the order of the files
on the disk? I make a careful copy of the original disk, pre-
serving the order exactly, but that doesn’t do it either. Just
the kind of problem I need to help me write the review by
the deadline . . . Finally, I hit on the idea of making anoth-
er single-density disk containing the programs. It works!

My new hypothesis is that this compiler only runs from
single-density disks. Obviously, this makes no sense. My
system has been running for years with all sorts of densi-
ties, and I have never had a problem like this. But at least
now it’s running, so I can see how it works when it does
run.

SAMPI.C, the first sample program, was 1575 bytes of
source code. It ran through the first pass of the Supersoft
compiler in just over 2 minutes, producing a U-code file
(SAMPIL.COD) of some 18K. This seemed a bit slow to me,
but I’m not used to using single-density disks, and I figured
that was the problem. Then I ran pass 2. It took 3 minutes
and 40 seconds! Clearly something was wrong here, al-
though everything was acting normal. But now I had an
assembly language file. A 42K assembly language file, to
be exact, and I was wondering, just how extensive was this
function library of theirs, anyway? SAMP1.ASM took just
under 2 more minutes for the standard CP/M assembler to
turn into SAMPLHEX, and 23 more seconds to load. At
this point I was a bit apprehensive in running the .COM
file, mainly because one of the functions the program
called was found to be undefined by the assembler (in a
sample program?). But it did run, although I noticed a line
feed seemed to be missing at one point, garbling the output
a bit.

Checking further

I sat back a bit to study the situation. Here was a distribu-
tion disk I had read without errors, with software that ran
only on another single-density disk, and that contained er-
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Supersoft C Compiler continued . . .

rors in the sample program. Either this is mighty poor soft-
ware, or I got a disk that was somehow very subtly defec-
tive. Then I realized I had been running all of this under
MicroShell (see Microsystems, January 1983, which used
8K of TPA space. Maybe this was all just symptomatic of
being low on memory!

But that wasn’t it either, although Pass 1 got a bit fur-
ther along before it started spitting out errors. This still
wouldn’t explain why it works from one disk and not the
other, and anyone familiar with CP/M can tell you that
none of this should mean a thing as long as the disks are
working normally (which they were). But there’s more to
this story.

It didn’t make sense that Pass 2 should take as long as it
did, so I looked into the command line options, and found
I could turn optimization off. When I did this, I virtually
halved runtime of Pass 2. However, the output .ASM file
was now 50K!! Without boring you with more details, Ta-
ble 1 summarizes the findings.

While this wasn’t intended to be another C compiler
comparison article (see Microsystems Sep/Oct 1981), 1
couldn’t resist seeing how BDS C stacked up against
Supersoft. I copied the BDS compiler to the same disk I
had been running Supersoft from. The difference is quite
striking, especially considering that all three active por-
tions of BDS C (pass 1, pass 2, and the linker) together take
up less disk space than either pass of the Supersoft compil-
er. Of course, the Supersoft compiler is written in irself
rather than assembly language,the way BDS C is.

It might be interesting to note that the only changes [
had to make in order to compile the sample program under
BDS C was to change the #include lines to pull in the
BDS standard library and add one of Supersoft’s non-stan-
dard functions (putdec) to the end of the source program.
Remember the bug in the sample program? It didn’t show
up when I compiled and ran it under BDS C, suggesting

Table 1. Compiling times
- Link/Load

Compiler Passl  Pass2

Supersoft 1.1 2:05 40
(first run, :
_floppy)
Supersoft 1.1
(unoptimized,
floppy) .
BDS C 1.44 : (0:22
(unoptimized, e total)
floppy) '
Supersoft 1.1 1:28
 (hard disk) :
Supersoft 1:1
(second try,
floppy) -

Assemble

that the bug is not in the program itself but in one of
Supersoft’s function libraries. Considering only the speed
of compilation and the fact that BDS C actually supports a
larger subset of standard C than does Supersoft (as well as
costing about half as much), BDS begins looking better all
the time.

Another problem is that all programs you write using
this compiler will sign on with a message from Supersoft,
giving compiler and runtime package version numbers.
Not only is this a bit sticky for people writing things for
sale, but these three lines of output from every program do
tend to get in the way of writing “filter” programs.

As this review was being completed, [ attempted to run
Supersoft’s compiler from my hard disk (which is generally
reliable), figuring maybe I was getting invisible disk errors
while running from the floppy (and also wanting to be as
fair as possible). I got much better results this time, which
led me to try rerunning the single-density tests. These also
turned out much better than before (see Table 1), so I fig-
ured my system had been in error all along. Then I copied
one of the other sample programs—the “sieve” program
used in the Byfe magazine benchmarks—hoping to get
some more statistics. Guess what? It bombed out again!

Some more experimentation has brought me to the con-
clusion that somewhere in the Supersoft compiler is a vari-
able that is not initialized properly, and when the compiler
is rerun, errors can occur. I ran a memory test and even
tried clearing memory before running it again, but no luck.
I can’t accept the idea that my system has spurious errors
that only occur while running one piece of code.

The Supersoft C Compiler is available for $200 from
dealers and from:

Supersoft Inc.

P.O. Box 1628

Champaign, IL 61820

(217) 359-2112,

.COM file Intermediate files
size : left on disk
0:23 7K ) 78K

8K

1. Times obtained using 8" single-density, single-sided ﬂoppze& {except as noted) on a 3 MHz Z80-based mac'hme wnh a7k

CP/M system (52K TPA) and no wait states.

2. “Intermediate files left on disk” refers to the remnants of the compilation process that are neither C source fi les nor execut-
able This figure could be significant to someone doing development work on systems with a limited disk capacity.
3. The Supersojr & mmpder aummanca!iy performs optimization; BDS C auromaucally doesn (s
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PD-10M, PD-20M, and PD-40M all provide these features and more.

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

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

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

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

Hard disks. . . easy solution. If you’re ready to add a full capability industrial
grade hard disk sub-system to your computer system then call Jerry Hall at
Pragmatic today. a ®
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pragmatic designs
Pragmatic Designs, Inc., 950 Benicia Ave., Sunnyvale, CA 94086 408/736-8670 TLX: 171627

™ CompuPro is a registered trademark of Godbout Electronics
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Supersoft C Compiler continued . . .
Editor’s Note b. SuperSoft C is as compatible with UNIX as CP/M al-
It is Microsystems’ policy to send a copy of any review to lows. This includes a complete set of UNIX-compati-
the vendor of the product for comment. This is done to en- ble I/0 functions, and no sensitivity to CP/M’s 128-
sure technical accuracy. When we receive the vendor’s byte system record size. (Try this with any other
comments, we forward them to the author, who, if he CP/M C compiler: open a file, seek 999 bytes, write
agrees with them, will revise his article accordingly. If both one byte and close the file. SuperSoft C will change
vendor and reviewer do not agree, we publish their respec- only one byte in the file. This is an absolute require-
tive comments, as we are doing in this case. ment for UNIX compatibility.)
c. BDS Cviolates certain arithmetic conversion rules re-
SuperSoft’s Response garding the char type. These same rules are scrupu-
We were sorry to hear that Mr. Fiedler had difficulty in us- lously followed by SuperSoft C.
ing SuperSoft’s C compiler. Mr. Fiedler’s main problems 7. The current list price of SuperSoft’s C compiler is $275.
pertained to disk copying rather than to the quality of the Overall, the review seems to imply that BDS Cor Q/Cis
compiler itself. Our C compiler is being used in thousands superior to SuperSoft’s CP/M C compiler. While BDS
of installations and in dozens of different disk formats. In Cand Q/Care good products, SuperSoft C is better suit-
addition, SuperSoft uses this compiler for program devel- ed to the serious software developer. Many large soft-
opment on a wide range of systems and disk formats. In all ware firms use SuperSoft C for production programs,
our experience, and in the formal performance reports we and SuperSoft’s internally generated products all use the
have received from our customers, we have yet to hear of compiler. There are a number of good reasons for this:
another instance of the specific problem Mr. Fiedler had in 1. SuperSoft C, unlike BDS C, does not limit the source file
copying and then using the compiler. size of programs to be compiled.
2. SuperSoft C programs can be developed under any of
Mr. Fiedler reported erratic performance of the compiler their host systems and then ported without source
and wisely checked the accuracy of his copy, attempting to changes to MS-DOS, UNIX, OASIS, and CP/M-86, to
establish that his system was faultless. Without further in- name some of the target operating systems. This is cer-
formation, we suspect that the original distribution disk tainly not true of BDS C.
sent to Mr. Fiedler by SuperSoft or one of our distributors
may have contained a copy flaw, in which case our normal We would like to be of timely assistance to you and Mr.
nocharge replacement procedure should have been fol- Fiedler in this review of SuperSoft C. Our concern is
lowed. SuperSoft does everything possible to make sure that your review reflect the current version of our prod-
that customers who have a problem with their original dis- uct. I will be sending a current version to Mr. Fiedler to-
tribution disk receive a new copy at no charge as soon as day. If I can be of any further help, please let me know.
possible.
Sincerely,
There are also several inaccuracies in Mr. Fiedler’s review Richard Balocca
that we would like to address: Vice-President
1. The review does not correspond to our current version SuperSoft
of the product, version 1.2. This explains many of the
following inaccuracies. (Also, a new release containing David Fiedler’s Response
floating point and a direct to REL option is due shortly.) After I submitted the above review, I was sent a new copy
2. Pass 2 of the compiler performs global as well as peep- of the Supersoft C compiler, along with a copy of
hole optimization. Supersoft’s response to the review. I would like to address
3. The static and long attributes are partially supported. the points Supersoft made, and add some comments
The library supplied with the compiler has functions for along with new timings I got when running their latest
long and double (long float) arithmetic. It also has the version.
most commonly used trigonometric functions. First, when I receive a product for review, especially di-
4, The #if, #ifdef, #ifndef, #undef, Felse, #endif, rectly from the manufacturer, I can only assume that it is
and F#line preprocessor directives are supported. There the latest version. I do not appreciate a company’s releas-
is no preprocessor directive #typedef. There is a C ing a new version in the time before publication and then
keyword typedef. complaining that my article is inaccurate, since I was
5. The figures in Table 1 of Mr. Fiedler’s article do not cor- working with what they supplied in the first place.
respond to those which we get for the same compilation. Supersoft’s points 1, 2, 3, 4, and 7 all relate to the disparity
6. SuperSoft C supports a superset, not a subset, of BDS C. between versions, and therefore I consider them mislead-
a. SuperSoft C compiler is a very solid subset of the lan- ing as criticism, although accurate as they stand.
guage, allowing declaration and use of any structure, I would not mention this next point at all, except that I
union, or array (or any combination of those types). feel the record must be set entirely straight, inasmuch as
This is not true of BDS C. my own reputation is being called into question by
A good deal of effort has been put into
standardizing style, return values,
and the like in an attempt to produce
a transportable product.
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programmer s
READ THIS...

NOW. [ KNOW [ CAN MAKE BIG MONEY WRITING AND SELLING MY
PROGRAMS. THIS BOOK TOLD ME WHAT TO WRITE — WHO TO SELL
(T TO — THOUSANDS OF NAMES, ADDRESSES, IDEAS, GUIDELINES.
THE ““SOFTWARE WRITER'S HANDBOOK'* IS FANTASTIC!

WHO TO SELL YOUR PROGRAMS TO N

* THOUSANDS OF COMPANY NAMES AND ADDRESSES,
WITH DETAILED LISTINGS SHOWING: q
(1) WHAT PROGRAMS PUBLISHERS ARE LOOKING FOR
(2) HOW THEY WANT YOU TO SUBMIT YOUR PROGRAM
(3) HOW MUCH THEY PAY — AND WHEN!

* 100 CATEGORIES — FROM “ACCOUNTS RECEIVABLE”\
TO “GAMES” TO “VIDEO CONTROL” PROGRAMS

* HOW TO WRITE CLEAR DOCUMENTATION

* DEBUGGING TECHNIQUES

Enclose check or money order
for $19.95 (No C.0.D.’s) to:
IPF Publications AAAEESS & o e 255 0 e oG B A E L Rt AR E B D 08 S
146 Country Club Lane
Pomona, NY 10970
(914) 354-5585 Cily: v o v i vmean States .« = chsbodn 5 an 4] o F A e
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WHY YOU NEED MICROSHELL:

PHASE 1:
“LITTLE’’ FEATURES THAT
ADD UP TO BIG TIME-SAVERS

You appreciate MicroShell from the
moment you run it. Suddenly your CP/M
computer seems much smarter, more
powerful, more tolerant of your errors.
That’s because MicroShell adds features
to CP/M normally found only on more
powerful operating systems.

You spend a lot of time with your com-
puter. MicroShell makes your time more
productive. Take the warm-start after you
run a program or when you change disks.
MicroShell eliminates it — you can run
another program immediately. Change a
disk — even in drive A — and a quick
command logs it in. No more time lost
booting up — no more juggling “system”
disks with CP/M on them!

Or how about finding files? Under CP/M
you have to know what disk the file is on
and then change disks or preface the file
name with the disk drive. And if you have
a hard disk and are using CP/M user
numbers, you also need the user number
the file is in. MicroShell automatically
searches for files on all disks, or selected
disks — your option. And it works even
when a program calls for a file. So you can
run WordStar, for instance, from any disk
or user number and MicroShell finds the
necessary WordStar files.

Running several programs in a row?
MicroShell lets you put a string of CP/M
commands on one line. You end the dis-
traction of entering commands, waiting
for execution, then entering the next
command.

Make a mistake? With CP/M you have
to start over. Add MicroShell and you can
edit the last command line (with simple
WordStar commands). MicroShell saves
the last command string, so you can run
through a series several times — or change
commands slightly and run again — with-
out retyping.

MicroShell doesn't affect how your
CP/M runs. It helps CP/M, but it doesn’t
get in the way. And your system probably
never misses the 8K bytes MicroShell uses
because most all popular programs run
with 48K. So in a 64K CP/M system, there's
plenty of room. For the rare, big program,
it's easy to exit MicroShell, run the pro-
gram and re-enter MicroShell.

You appreciate MicroShell from the
start. It has powerful features so easy-to-
use that the MicroShell manual tells you
“How to Run MicroShell Without Reading
the Manual.

PHASE Ii:
NEVER RE-ENTER DATA AGAIN

But please — read all 75 pages of the
manual and get to know MicroShell in
depth. You appreciate MicroShell more
and more when you do the big projects
you bought your micro for.

Take the time you turn a spreadsheet
analysis into a table for a report. Without
MicroShell you have to re-enter data in a
file for your word processing software.
Why the duplication of effort? MicroShell
lets you redirect the output of any pro-
gram to a file — no duplicated keystrokes.

MicroShell captures what appears on
your CRT and sends it anywhere. Send
data to your printer for hard-copy or save
it on disk. Or capture that report your ac-
counting program sends to the printer.
MicroShell tames your data-handling jobs
— it even “slows down” to feed pro-
grams that process input slower than
MicroShell sends it.

When you review your work, MicroShell
has a “TYP" command that displays 23
lines (an average CRT screen) then stops
until you hit a key. If you've ever scanned
a long document whipping by at 10 or 20
lines per second, you know you need this
feature. Or have you tried to hit control-S
in time to stop the display and missed?

For more information about MicroShell,

see the following reviews:

Christopher Kern, BYTE, December,
1982

Alan R. Miller, Interface Age, July, 1982

David Fiedler, Microsystems, January,
1983
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NEW POWER FOR GP'M SYSTEMS

PHASE IlI:
THE SYSTEM EVOLVES
WITH YOU

If you're in computers for the long haul,
MicroShell will grow on you. MicroShell
helps you teach new users. And it lets you
develop new capabilities in a clear and
logical way.

MicroShell lets you set up ‘menus” to
make your system “friendly” for non-
technical users. And fast — no slow CP/M
“submit” files used. As you develop your
own software, MicroShell’s “'pipe” feature
lets you grow into ever more sophisti-
cated applications. It links simple pro-
grams together by directing the output of
one program to the input of another.

Just as MicroShell lets you combine
commands on one line, it lets you save
any command series in a file. MicroShell
reads and executes commands directly
from the file — no slow, intermediate
steps. For example, you can compile, link
and run a program with one command,
“compile filename”. MicroShell executes
all the commands from a file you've built.

And you can call other command files
from within a command file to enlarge on
what you've built. You can set conditional
commands with an “IF”" statement. Or you
can set command files to call for input
from a user and act on it. Before you know
it, you have a system much more power-
ful and friendly than bare CP/M.

SO DON'T WASTE ANY MORE TIME
WITH YOUR CP/M SYSTEM — ADD
MICROSHELL TO IT TODAY.

ORDER LINE 800-368-3359

Available for all popular 8080, 8085 or
280, CP/M 2.2 systems on 8" or 5%"
diskette.

Price: $150.00 (525.00 manual only).
Foreign orders add $20.00 for Air
Mail shipment.

NEW
GENERATION
SYSTEMS, inc.

2153 Golf Course Drive
Reston, VA 22091

(703) 4769143

CP/M® , MP/M™ — Trademarks of Digital Research.
WordStar® — Trademark of MicroPro.



Supersoft C Compiler continued . . .

Supersoft. Mr. Balocca said he would send me a “current
version.” The copy I received was marked Version 1.1.37,
not Yersion 1.2, as he claimed. Further, I also received a
copy of Supersoft’s packing list, on which was handwritten
“May review: Send new version” (emphasis as in original).
To me, this implies that the new, and not the current ver-
sion was sent—especially because it was for a possible re-
view. I wonder what version customers were receiving at
the time?

Mr. Balocca mentions that “functions for long and dou-
ble (long float) arithmetic” are supplied, and also “the
most commonly used trigonometric functions.” Nothing
that could be remotely considered trigonometric could be
found, either on the disk or in the manual. And the only
functions that had anything to do with long arithmetic that
I could locate were standard 16-bit multiply and divide
routines—certainly not ““double’ as claimed, and not
called out as such, as they seemed to be internally used.

Point 5 is a classic example of ““begging the question.” I
can see where my original figures do not correspond to
theirs, since running their “latest™ version yields times that
are much longer than on the previous version. The results
obtained when compiling their SAMP1.C program, fol-
lowing the precise instructions in their manual, are shown
in Table 1.

Table 1. Compiling times

Pass S Ass Link/ .COM file files left

St

To quash any possible objections to the fact that I used
the standard CP/M assembler and not a relocating assem-
bler, I will report that only 10K (on the .ASM file) and 20
seconds’ compilation time was saved when compiling for
use with RMAC or M80. And I was using double-density
disks this time! In case it’s not obvious, the size of the inter-
mediate files left around almost totally precludes effective
use of this compiler with anything less than a hard disk or
large-capacity, double-density disk system (in fact, this
“sample” compilation is impossible on a single CP/M
standard 8" disk). It can be done if neat juggling of output
files and judicious erasing are performed, combined with a
fair knowledge of compiler/assembler options.

I’'m not surprised to hear that Mr. Balocca feels that
Supersoft C is “better suited for the serious software devel-
oper” than BDS or Q/C. Its function libraries are certainly
more standard in terms of the UNIX environment (al-
though different in several respects). I am interested in
hearing, however, about the “large firms™ that use this
compiler for production programs, and I would like to
know if these firms are using the native compiler on CP/M
(which readers of Microsystems would use) or a cross-com-
piler, possibly on a VAX, I know of many CP/M software
products that have been developed in C, yet no developer

Intermediate

EASI structural Designs

Structural Design Programs:
Concrete — Beam, Column,
Slab (1 way & 2 way)
Steel — Beam, Column
s00%0 each or $400% Complete Set

AlSO

Structural Analysis Programs:
Finite Element Method —
Frames, (2D - 3D)
Trusses, Plates, Grids, Membranes,
Out of Core Solver, Thermal, etc.

520090 — sS5009%

Critical Path Project
Management Programs:
Standard Version $200%0
Corp. of Engineers Compatible $2000°
Complete Set 30090

EASI software, Inc.

c/0 Henry Camin, Jr.
2 Windsor Court
Jackson, N.J. 08527
or
Telephone (201) 3675735

CIRCLE 219 ON READER SERVICE CARD

has ever spoken to me of using anything but the BDS, Az-
tec, C/80, or Whitesmiths compilers. The limitation of
source files is true but again begs the question, since large
C programs, are, as a rule, developed and compiled in sep-
arate modules.

As to the allegation that Supersoft C programs can be
“ported without source changes” to operating systems
such as UNIX, I will report that I spent a good deal of time
investigating this. Neither the SAMP1.C of SAMP3.C
program (the “*Sieve” benchmark) could be compiled as is
when ported along with Supersoft’s required function li-
braries func.c, crunt2.c¢, stdio.h, and customiz.h to a
68000-based system running UNIX Version 7. The prob-
lem (aside from about two dozen warning messages in each
case regarding integer/pointer conflicts) seemed to be with
differences between the UNIX and Supersoft compiler in
interpreting the rescanning of included source files. After
editing the files to remove references to Supersoft’s func-
tions, the programs did indeed compile and run (although
the CP/M-specific functions did not work, as expected).

Finally, a note about the Sieve benchmark. The program
Supersoft supplied had been modified to use their
“putdec” routine to save memory, rather than using printf
(this did not interfere with the original algorithm). This
program executed on my system in 40 seconds, and took a
full 16K for the .COM file. o

Options allow the user to include the
C source code as comments in the
generated assembly language file and
select optimization goals.
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The Ratfor Preprocessing
Language

by A. G. W. Cameron

have frequently seen Fortran castigated in the pages

of microcomputer magazines, sometimes in igno-

rance, but often with some degree of justification.

The lack of good program control structures renders

programming relatively difficult; in that respect,
among computer languages, probably only Basic is worse.
The fact that Basic is beloved of microcomputerists, while
Fortran is not, is mainly due to the easier string-handling
capabilities of Basic and the fact that it is an interactive
language. Yet Fortran is the indispensible number-crunch-
ing language of scientific and technical people. The fact
that there is only one generally accepted version of Fortran
for CP/M-80 and no acceptable Fortran for CP/M-86 or
MSDOS, in contrast to the many competing packages for
other languages, reflects the fact that micros are not yet
very useful for number-crunching. That will change as
soon as floating-point coprocessors become readily avail-
able for the 16- and 32-bit chips. I hope (and expect) that
market opportunities will bring forth Fortran packages
that will use the internal stacks of those coprocessors more
efficiently, thus achieving computation speeds comparable
to those on mainframes.

The National Science Foundation recently organized a
panel on computation in physics. One of the participants in
that panel stated that he did not know what computer lan-
guage he would be using in the next 10 years, or what its
programming structure would be. He knew only one thing:
it would be called Fortran!

That tongue-in-cheek remark contains an element of
truth about the state of scientific computation. Graduate
students tend to be deeply imprinted with Fortran during
their training years and are very resistant to the idea of
changing to a different language. There is a massive
amount of accumulated software in Fortran in all techni-
cal fields, and technical people must be prepared to use it.
Until recently, Fortran and Cobol were about the only lan-
guages you could be sure of finding on most mainframes.
Yet Fortran itself is not immune to change. The language
was standardized in 1966, but soon developed many exten-
sions. One of the reasons IBM mainframes tend to be very
unpopular among scientists is that IBM has refused to let
any of these extensions, which frequently add convenience
to programming, creep into its Fortran, so that transport-
ing Fortran programs onto IBM mainframes is frequently
a pain. Fortran was restandardized in 1978, so that For-
tran-77, as the latest version tends to be known, has incor-
porated some improvements, particularly the IF-THEN-
ELSE construct. But most of the criticisms of Fortran-66
remain true of Fortran-77.

It is therefore interesting that a Fortran preprocessor
named Ratfor (for RATional FORtran), which has superior
programming flow procedures, has won increased accep-
tance in the scientific community. It is conceivable that
Ratfor, or some language like it, might well become the For-
tran of 10 years hence. Since all Ratfor-to-Fortran transla-

A.G. W. Cameron, Harvard College Observatory, 60 Gar-
den St., Cambridge, MA 02138.

tions use only valid Fortran-66 statements, the use of Ratfor
tends to make Fortran programs more portable between dif-
ferent kinds of computers. That is one of the principle rea-
sons for my current interest in Ratfor, although my original
interest was in its superior control structures.

For several years, assisted by a changing group of post-
doctoral fellows, I have tried to maximize the value of each
number-crunching dollar begged from the government
(through the mechanism known as a grant), by investing it
in hardware rather than in time on a central mainframe
computer. We wound up having linked Data General
Nova 3/D and Nova 4/X minicomputers, and a variety of
peripherals from different vendors. Each minicomputer
offers two active computing grounds, and if each ground is
efficiently used to run number-crunching programs, then
we can get about the same throughout as a Digital Equip-
ment Corporation VAX 11/780, although our capital in-
vestment is much less. Rarely can we be that efficient,
since such activities as word processing and program de-
velopment do not use the CPU as efficiently as number-
crunching does. Moreover, it is now evident that our minis
are aging, and that the future of cost-effective number-
crunching will lie with super-microcomputers. We have
gained some efficiency for number-crunching on the minis
by off-loading word processing and some of the program
development onto ordinary micros. It is for program de-
velopment that Ratfor is important; it will become more so
in the future as we follow upgrade paths on the micros and
shift our number-crunching burden to them.

Ratfor was one of several Fortran preprocessors devel-
oped to address the problems of poor flow control struc-
tures in Fortran. Undoubtedly, the most important event
in its development was its use in the book, Software Tools,
by B.W. Kernighan and P.J. Plauger (Addison-Wesley,
1976). The Software Tools implementations are discussed
in an accompanying article in this magazine. My original
acquaintance with Ratfor came when we obtained from
the publisher (for $25), a magnetic tape containing ma-
chine-readable versions of the programs in Software Tools,
including Ratfor written in Fortran. One of my postdocs,
Gordon Weast, converted all the EBCDIC to ASCII, re-
wrote the primitive routines which interfaced to our oper-
ating system on the Novas, and had Ratfor flying in about
three days. Fine-tuning and recompilation of Ratfor from
Ratfor sources came later. At that point I came to appreci-
ate Ratfor and tended to write new programs in this lan-
guage, although I continued to change old ones in the orig-
inal Fortran.

I have seen references to both public domain and com-
mercial versions of Ratfor over the last year or two. Al-
though I do not have direct knowledge of most of these, I
judge them to be essentially the Software Tools version of
the language interfaced to CP/M (much as we did in our
minis for a different operating system). Considering the
ease of our own effort and the existence of public domain
versions, I will leave the reader to judge to what extent
these older commercial versions of Ratfor are overpriced.
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THE UNKNOWN GIANT

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

Program Development

Video Image Processing

Computer Aided Design (CAD)

Spreadsheet and Word Processing
Automated Testing and Instrument Control
Adaptive Educational Testing
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GMR Carson, Calif. 90746 . Massachusetts United Kingdom
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Ratfor continued . . .

Meanwhile, a major effort has begun at Berkeley to im-
prove and standardize the Software Tools including the
Ratfor language in which they were written, and to trans-
port them to a variety of types of computers. These im-
provements to Ratfor included additional control struc-
tures, inclusion of macro definitions, and improved
efficiency of the Ratfor-to-Fortran translation process.
Unicorn Systems (which has since incorporated as Carou-
sel MicroTools, Inc.) took on the task of transporting the
Tools to CP/M-80, and it is their version of Ratfor that is
under review here. However, they have adhered as much
as possible to the Software Tools Users Group standard,
and so it is really that standard which is being reviewed
here.

I have also encountered the standard in another form,
since CompuCode undertook to implement the Tools on
Data General machines, but did so for Eclipses only. Jon
Hanshew, the president of CompuCode, did his best to
produce a version for Novas without having one inhouse.
So I found myself having to get a few bugs out of his ver-
sion of Ratfor, then making some changes of my own from
the Software Tools version for programming convenience
on the Novas. This involved examining in depth both the
Ratfor and the Fortran versions of the source code, none of
which is well documented internally. An exercise like this
really demonstrates how immensely more readable and in-
telligible Ratfor is than Fortran. The new Software Tools
version of Ratfor, considerably longer than the original
that we implemented on the Novas, requires that some
routines be organized as overlays (the CP/M version is
more efficient in the use of space and does not require this.)

The Ratfor translation process operates by scanning the
text and looking for keywords that the preprocessor can
recognize as meaningful to Ratfor. Statements not con-
taining keywords are assumed to be Fortran and are passed
through the translator with only such trivial changes as
converting lower case to upper case and postioning the
statement properly on the line (Ratfor has a free-form in-
put and does not care if a statement begins in the first col-
umn, but of course it must output lines compatible with a
Fortran compiler).

I will give a brief description of some of the features of
Ratfor not contained in the Fortran language. To quote
from Software Tools: “*The control flow statements of
Ratfor are shamelessly stolen from the language C, devel-
oped for the UNIX operating system by D.M. Richie.”
This is not surprising, since most of the authors involved
are at Bell Labs, and the Software Tools themselves are
modelled on UNIX tools.

One very important piece of notation in Ratfor is the use
of braces, *“ <”’and* >, to surround groups of Fortran or
Ratfor statements so they can be treated together as equiv-
alent to a single statement. This is a key step in avoiding
the use of GOTOs in the Ratfor language itself. The
Ratfor-to-Fortran translation typically introduces GOTO
statements and places a labelled CONTINUE following

such a pair of braces.
As an example, consider the following Ratfor statement:

IF (condition) {statement(s)}

The above statements are to be executed if the condition is
TRUE. The corresponding Fortran statements became:

IF (.NOT. condition) GOTO label
statement(s)

label CONTINUE

This Fortran flow structure is sufficiently appealing and I
have often found myself using it directly when revising ex-
isting Fortran code. A logical extension to the Ratfor con-
struct involves using ELSE (“THEN” is unnecessary):

IF (condition)
{statement(s)}

ELSE
{statement(s)}

In this case, if the condition is FALSE, control shifts to the
ELSE, and the last statement before the ELSE will be a
GOTO past the end of the statements following the ELSE.
If the condition represents the various values that a vari-
able may acquire, then alternative pathways may be exe-
cuted using the construct IF . . . ELSE IF . . . ELSE
IF . .. etc. If there are many pathways this can get confus-
ing, even if each step in the chain is equally indented in the
listing. Instead, the SWITCH construct may be used:

SWITCH (variable or expression)

{
CASE value1: {statement(s)}
CASE value2: {statement(s)}

eee

DEFAULT: {statement(s)}

}

Kernighan and Plauger say they prefer an ELSE IF chain
to the CASE statement because it is less confusing, but this
SWITCH implementation is a Berkeley add-on to Ratfor

The Ratfor translation process operates by scanning
the text and looking for keywords that the pre-
processor can recognize. Statements not containing
keywords are assumed to be Fortran and are passed
through the transiator with only trivial changes.
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The Well-Tempered Cross-Assembler

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

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

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

Development Tools That Work

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

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

XASMOS ... 6805

XASMOGS ... 6809

XASM18 .... 1802

XASM48 ... 8048/8041

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

XASMF8 .... F8/3870

XASMZB ... Z8

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

(Coming soon: XASM68K .... 68000)

Turn Your Computer Into A
Complete Development System

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

Text Editor VEDIT -- full-screen text edi-
tor by CompuView. Makes source code
entry a snap. Full-screen text editing, plus
TECO-like macro facility for repetitive
iasks. Pre-configured for over 40 terminals
and personal computers as well as in user-
configurable form.

CP/M-80version .......c............ $150
CP/M-86 or MDOS version ....... $195
(when ordered with any Avocet product)

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

From $495 depending on cabling and
RAM installed.

EPROM Programmer -- Model 7128
EPROM Programmer by GTek programs
most EPROMS without the need for per-
sonality modules. Self-contained power
supply ... accepts ASCIl 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.

CIRCLE 201 ON READER SERVICE CARD

PROM types supported: 2508, 2758,
2516, 2716, 2532, 2732, 2732A,
27C32, MCMBT766, 2564, 2764, 27C64,
27128, 8748, 8741, 8749, 8742, 8751,
8755, plus Seeq and Xicor EEPROMS.

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

Programmer ........................... $389

Options include:

" Software Driver Package ......... $ 30
RS 232 Cable ...oovvmmmvninn $ 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 INQUIRIESINVITED

*Trademark of Digital Research

, T

AVOCET
SYSTEMS INC.

DEPT. 983-M

804 SOUTH STATE STREET
DOVER, DELAWARE 19901
| 302-734-0151 TLX 467210 )




Ratfor continued . . .

and personally I would rather SWITCH than ELSE IF.
Here are some more Ratfor conditional control
structures:

WHILE (condition) {statement(s)}

FOR (initialization; condition; reinitialization)
{statement(s)}

REPEAT {statement(s)} UNTIL (condition)

With the REPEAT, the UNTIL is optional. If it is not
used, the loop may be exited with a BREAK statement,
usually attached to an IF condition, which transfers con-
trol beyond the statements. This may also be used with any
of the other forms of conditional loops. Similarly, NEXT
may be used to transfer control to the beginning of the next
iteration of the loop. The FOR statement is a generaliza-
tion of the Fortran DO, and is more flexible. A trivial ex-
ample of its use would be:

FOR (i=1;i<=20;i=i+1)sumn=sumn+ x(i

This example also shows a user-friendly convenience: <=
is translated into the Fortran .LE., and there are equiva-
lent representations for the other FORTRAN relational
operators.

I have observed that the first time a Fortran user sits
down to write a program in Ratfor, there will come a mo-
ment when he wants to use a GOTO. Strict mental disci-
pline is required at this moment, for it is necessary to pause
and decide which Ratfor control structure would be best
suited to the purpose at hand. After successfully passing
this milestone, there are no withdrawal pangs, and the urge
to use GOTOs will not recur. GOTOs are legal in Ratfor,
but I have yet to encounter a case in which I would want to
use one.

The Software Tools version of Ratfor includes several
macros; I will describe only the “define’” macro. This takes
the form:

define {(name, replacement string)

This is particularly useful for giving generic names in
Ratfor text, such as EOF or MAXARGLENGTH, and
giving the numerical equivalents of these in a definitions
file. Much of the effort in transporting Ratfor to a different
system consists of changing numbers in the standard defi-
nitions file. This file is named RATDEF. One of the first
things I did when I got my Software Tools disks from Uni-
corn Systems was to look for RATDEF. It was not there.
By then I knew enough about the Software Tools to go
looking for RATDEF in an archive file of Ratfor sources.
There I found it. Ratfor tries to open this file when it is
brought up. New users may be puzzled by an error mes-
sage saying “‘can’t open standard definitions file.”

Ratfor does have a modest number of error messages.
These are reasonably well explained in the Software Tools
documentation. However, the explanation of the above er-

ror message does not tell you the name of the standard def-
initions file.

The documentation for Ratfor is part of the documenta-
tion for the Software Tools; it has been minimally edited
for CP/M by Carousel MicroTools and I find it too terse.
There is also a brief tutorial on Ratfor. To get a really good
feeling for the usage of Ratfor, the new user would be bet-
ter advised to work his way through the Software Tools
book or through the Ratfor sources for some of the Tools
themselves. Some of the Software Tools Users Group add-
ons to Ratfor are mentioned only in a brief statement of the
language syntax, without accompanying examples or fur-
ther explanation. This means that you have to dig into the
Ratfor sources for Ratfor to fully understand what Ratfor
does. This sounds totally circular, but it is a tribute to the
readability of the language that it works.

The Software Tools, including Ratfor, are in the public
domain. Not in the public domain are those primitive
routines that interface the language to a particular com-
puting environment, in this case CP/M. Those primitives
customized for CP/M are proprietary to Carousel
MicroTools. However, Ratfor source code for everything
is distributed with the Tools. This is important to the
Ratfor user who is interested in program portability.
Source code that makes a lot of system calls in a particular
environment is not very portable. The progammer should
exercise additional restraint and use the standard syntax in
the Ratfor environment. Unfortunately, the higher-level
primitives, shared by most of the Software Tools, are brief-
ly documented. Little attempt is made to provide an over-
view of these by comparing similarity of function. Here
again it is useful to read the Software Tools book carefully.

Ratfor may be a language in transition. A newsletter re-
cently received from Carousel MicroTools reveals that
there is a fair amount of sentiment in the Software Tools
Users Group for abandoning Fortran as the standard com-
piler for the Tools, and using a more modern language now
that such languages are more commonly available on com-
puting systems. One of the options discussed is the possi-
bility of developing the Ratfor language further and en-
abling it to output source code for C, Pascal, or other
language compilers, as well as Fortran.

In summary, the use of Ratfor as a Fortran preprocessor
tames the Fortran language by structuring it and making
the source code much easier to read. The Software Tools
Users Group version of Ratfor is a very worthwhile up-
grade of the language, but is inadequately documented.
The Carousel MicroTools implementation of it for CP/M
is nicely done. The command file takes 46K of memory.
Ratfor is distributed as part of the Software Tools imple-
mentation and is not separately priced. o

References

B.W. Kernighan and P.J. Plauger: Software Tools. Ad-
dison-Wesley, Reading, MA, 1976.

Carousel MicroTools (formerly Unicorn Systems), 609
Kearney St., El Cerrito, CA 94530, (415) 528-1300.

CompuCode, 6147 Aspinwall Road, Oakland, CA 94611.

The use of Ratfor as a Fortran preprocessor tames the
Fortran language by structuring it and making
the source code much easier to read.
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SOFTWARE DESCRIPTIONS

TPM (TPM ) - 880 A Z80 only operating system which is
capable of running CP/M programs. Includes many features not
tound in CP/M such as independent disk directory partitioning for
upto 255 user partitions. space. time and version commands. date
and time, create FCB, chain program, direct disk 1/0, abbreviated
commands and more! Available for North Star (either single or
n‘ioubllre d;wf\ty]. TRS—80 Mode! | (offset 4200H) or II. Versatloppy
. or Tarbel! |

TPM-I11-5125 An expanded version of TPM which is fully CP/M
2.2 compatible but still retains the extra features our customers
have come to depend on. This version is super FAST. Extended
density capability allows over 600K per side onan 8" disk. Availa-
ble preconfigured for Versafloppy Il (8" or 5"). Epson QX-10.
Osborne Il or TRS-80 Model Il

Z80 €

Software

CONFIGURATOR |
This package provides all the necessary programs for
customizing TPM for a floppy controller which we do
not support. We suggest ordering this on single den-
sity (8SD).

Includes: TPM-II {8125). Sample PIOS (BIOS) SOURCE
(SFREE). MACRO I (S100). LINKER (S80). DEBUG I (80}
QED (8150). ZEDIT (S50). TOP 1 (S80). BASIC | ($50) and

BASIC 11 ($100) NOW $250

$815 Value

—— CONFIGURATOR Il
Includes: TPM-II {$125). Sample PIOS (BIOS) SOURCE
(SFREE). MACRO Il {S10C). MACRO il ($150). LINKER
(880). DEBUG | ($80). DEBUG 11{S100). QSAL (S200). QED
(8150). ZTEL (S80). TOP Il (S100;. BUSINESS BASIC
(8200 and MODEM SOURCE (540) and DISASSEMBLER

e NOW $400

§1485 Value

—— MODEL | PROGRAMMER

This package is only for the TRS-80 Model | Note
These are the ONLY CDL programs available for the
Model | It includes: TPM | (S80). BUSINESS BASIC
(8200). MACRO | (S80). DEBUG | {S80). ZDDT (S401. ZTEL
(S80). TOP | {$80) and MODEM (S40)

$680 Value NOW $175

MOBCEL || PROGRAMMER
This package is only for the TRS-80 Model Il
It includes: TPM-II (S125). BUSINESS BASIC (5200)
MACRO I ($100). MACRO Il ($150). LINKER (S80
DEBUG | ($80). DEBUG 11 {$100). QED (S150). ZTEL (S80)
TOP Il ($100). ZDDT (S40). ZAPPLE SOURCE (S801
MODEM ($40). MODEM SOURCE ($40) and DISAS-

SEMBLER (580) NOW $375

$1445 Value
BASIC | -550. a 12K+ basic interpreter with 7 digit precision
BASIC Il - $100. A 12 digit precision version of Basic |

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

ACCOUNTING PACKAGE -$300 Written in Business
Basic Includes General Ledger Accounts Receivable/Payable
and Payroll Sel up for Hazeltine 1500 terminal. Minar modilica
tions needed for other terminals Provided in unprotected source
form

MACRO 1 - $80. A 780/8080 assembler which uses CDL/TDL
mnemonics Handles MACROs and generates relocateable code
Includes 14 conditionals. 16 listing controls. 54 pseudo-ops. 11
arithmetic/logical ops. local and global symbols. inkable module
generation. and more!

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

MACRO I11-5150 Anenchanced version of Macro Il Internal
buffers have been increased 1o achieve a significant improvement
in speed of assembly Additional features include line numbers
cross reference. compressed PRN files. form feeds. page panty
additional pseudo-ops. internal selting of time and date. and
expanded assembly-time data entry

TPM I: NSSD/H

— DEVELOPER |
Includes. MACRO | 15801, DEBUG | (S80). ZEDIT (S50
TOP | (580). BASIC I (550) and BASIC Il (S100)

$440 Value NOW $150

DEVELOPER Il
Includes: MACRO I {$100). MACRO 11l ($150). LINKER
($80). DEBUG | (880), DEBUG I1 ($100). BUSINESS BASIC
($200), QED ($150), TOP 11 (S100). ZDDT (840). ZAPPLE
SOURCE (380}, MODEM SOURCE ($40). ZTEL (880). and
DISASSEMBLER (880).

$1260 Value NOW $350
—DEVELOPER Il
Includes: QSAL ($200). QED ($150). BUSINESS BASIC
{$200;. ZTEL (S80) and TOP Il (8100

$730 Value NOW 3300

—— COMBO
Includes: DEVELOPER II ($1280). ACCOUNTING PACK
AGE (3300). QSAL (5200) and 6502X ($150)

$1930 Value NOW 8500

LINKER - $80. A linking loader for handling the linkable
modules created by the above assemblers

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

DEBUG Il - 5100 A superset of Debug | Adds Instruction
Interpreter. Radix change Set Trap/Conditional display. Trace
options. and Zap FCB

6502X - $150. A 6502 cross assembler Runs on the Z80 but
assembles 6502 instructions into 6502 object code! Similar features
as our Macio assemblers

QSAL 5200 A SUPER FAST 780 assembler Up to 10 times
faster than conventional assemblers Directly generates code into

memory in one pass but also to offset for execution in its own
memory space Pascal hke struclures repeat until if_then_.else
while do beqin end case of Multiple statements per line

special register handling expressions. long symbol names. auto
and mocular assembly. and more' This one uses ZILOG Mnemonics

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

DISK FORMATS

When ordering software specify which disk format you would like

CODE DESCRIPTION

8sD 8" I1BM 3740 Single Density (128 bytes/26 sectors/77 tracks)
8DD 8" Double Density (256 bytes/26 sectors/77 tracks)
8xD 8" COL Extended Density (1024 bytes/8 sectur/77 traceks 616K)

550 5.25" Single Density (TRS80 Model I. Versatloppy | Tarbeli I)

S5EP 5.25" Epson Double Density

5PC 5.25" IBM PC Double Density

5XE 525" Xerox 820 Single Density

508 5.25" Osborne Single Density

5ZA 5.25" 780 Apple (Softcard compatible}

ZTEL - S80 An exlensive text editing language and editor
modelled after DEC's TECO

ZEDIT -$50 A minitext editor Character/line oriented Works
well with hardcopy terminals and is easy to use. Includes macro
command capabilily

TOP | - S80. A Text Output Processor for formatting manuals
documents. etc Interprets commands which are entered into the
lex! by an editor Commands include justify. page number. head-
ing. subheading centering, and more

TOP I -5100. A superset of TOP | Adds: embedded control
characters in the file page at a time printing. selected portion
printing. include/merge hiles. form feed/CRLF option for paging.
instant start up and final page ejection

ZDDT - 540 This 15 the disk version of our famous Zapple
monitor It will also load hex and relocatable files

ZAPPLE SOURCE - 380 This is the source to the SMB
ROM version of our famous Zapple monitor. It can be used to
create your own custom version or as an example of the features
of our assemblers. Must be assembled using one of o'~ assemblers

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

MODEM SQURCE - 540 For making your own custom
version Requires one of our Macro Assemblers

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

assemblers
HARDWARE

S$-100 — $MB Il Bare Board §50. “System Monitor Board™ for
5-100 systems. 2 serial ports. 2 parallel ports. cassette inter-
face. 4K memory (ROM. 2708 EPROM. 2114 RAM). and power
onjump. When used with Zapple ROM below. it makes putling
a S-100 system together a snap
Zapple ROM $35. Properly initializes SMB I/1l hardware. pro-
vides a powerful debug monitor

IBM PC — Big Blue Z80 board $595. Add Z80 capability to your
1BM Personal Computer. Runs CP/M programs but does not
require CP/M or TPM Complete with Z80 CPU. 64K add on
memory. serial port. paraliel port. time and date clock with
battery backup. hard disk interface. and soltware to attach to
PC DOS and transfer programs. Mfr'd by QCS
50% Biscount on all CDL software ordered at the same ime as
a Big Blue (and for the Big Blue)

APPLE Il — Chairman 280 §345. Add 280 capability to your
Apple /1l Plus computer. Runs CP/M programs with our
more powerful TPM. Includes 64K memory add on (unlike the
competition this is also useable by the 6502/D08S as well as
the Z80). TPM_QSAL assembler. QED Screen Editor. and Busi-
ness Basic. Mfr'd by AMT Research
Apple Special $175. Buy the Apple Z80 Developer at the same
time as the “Chairman” and pay only $175 instead of $325

APPLE Z80 DEVELOPER
Includes: 6502X (§150). MACRO Il ($100), MACRO Il
($150). OSAL (5200). QED ($150). LINKER ($80). DEBUG!
(880). DEBUG Il ($100). ZDDT (340) and BUSINESS

BASIC ($200)
VALUE: §1250 NOW $325

$175 when purchased with AMT “Chairman” Board

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

Information.... =
VISA

0EMS:
Many CDL products are available for
licensing to OEM's. Write to Carl
Galletti with your requirements.

Dealer Inquiries Invited

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

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

CODE DESCRIPTION
North Star Single Density for Horizon 1/0

NSS0/Z  North Star Single Density for Zapple /0
NSDD/H  North Star Double Density for Harizon 1/0
NS00/Z  North Star Double Density for Zapple 1/0
TRS80-1  TRS-80 Model | (4200H Offset)
TRS80I  TRS-80 Model Ii
vig Versalloppy | 8"
VIS Versafloppy | 525"

TPM-II: VI Versafloppy Il 8 (XD)
Vils Versafloppy Il 525’
TRSBOII  TRS-80 Model Il {XD)

Prices and Specifications subject lo change withoul notice

TPM. Z80. CP/M. TRS80 are trademarks of CDL. Zilog. DRI and Tandy respectively

1-(800) 498-3491

Ask For Extension #15
For information and Tech Queries call

(609) 599-2146

Computer Design Labs ...

342 Columbus Avenue/Trenton, NJ 08629
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The Software Tools
Computing Environment

by A.G.W. Cameron

he January 1983 issue of Microsystems fea-

tured articles on the UNIX operating system.

UNIX is a favorite with programmers because

it has a large number of programming tools

and supports an elegant programming concept
known as pipes. The tools for the most part accept a stream
of ASCII characters from a *“‘standard input,” carry out
some operations on them, and put them out to a “standard
output.” The technical name for such a program is a filter.
A pipe is an operating system command that sets up a co-
ordinated operation involving several tools so that the
standard output from one is a standard input to another.
See the January issue for a more detailed discussion of
these concepts.

UNIX tends not to be a favorite of commercial types
who aren’t versed in programming techniques. Among
other reasons, it is not very generous with verifications of
commands to the operating system. In general, when a new
prompt appears, you have to assume that the previous
command was carried out correctly, for otherwise there
would have been an error message. Here, ‘‘no news is good
news.”

As you probably know, a great deal of effort is being ex-
pended to transport the UNIX operating system to new
computing systems, including the installation of UNIX
look-alikes on many of these systems. Not so well known
has been an effort to provide programming tools similar to
those in UNIX and pipes as well, designed to run under a
great variety of different operating systems on a wide vari-
ety of computers.

Much of this effort has been centered around Berkeley
with assistance through a grant from the Department of
Energy, but small groups around the country have made
contributions as well. As there is now no more grant sup-
port, further coordination depends upon volunteer effort
through the Software Tools Users Group. There are two
users groups for UNIX, one technically oriented and one
not, and the Software Tools Users Group has been meeting
with one or both of these organizations.

It all started, innocently enough, with the publication of
abook, Software Tools, by B.W. Kernighan of Bell Labora-
tories and P.J. Plauger of Yourdon, Inc., a software firm.
This book was published in 1976 by the Addison-Wesley
Publishing Company, but it is interesting to note that the
author’s institutions retained the copyright. Also made
available through Addison-Wesley, for a nominal adminis-
trative charge of $25, was a tape containing the program
source material discussed in the book. For this price you
copy the tape and then are expected to return it to the
publisher.

I first encountered this book a few years ago while
browsing through the technical section of the Harvard
COOP, a department store in Harvard Square. I bought it
on impulse. It gave me a great deal of pleasure as I read it in

A. G. W. Cameron, Harvard College Observatory, 60 Gar-
den St., Cambridge, MA 02138.

short sections while I flew around the country to a series of
committee meetings.

The book developed a large number of programming
tools, modelled on those in UNIX, and presented in a
structured programming language. At the time I did not
think of these tools as a usable system worth expending the
effort to implement on my two Nova minicomputers (ex-
cept for the Ratfor structured programming language de-
scribed in an accompanying article in this magazine).
Rather, I viewed them as examples developed to demon-
strate to the reader a wide variety of good programming
practices. A system of practical tools, I thought, should be
more elaborate than these examples. Indeed, Kernighan
and Plauger gave a lot of practice problems designed to
bring about just some of that desired elaboration.

Some of the more important good programming prac-
tices emphasized by the authors are these: Keep each pro-
gram module simple, and try to accomplish essentially one
thing in it (although that thing may actually be quite com-
plicated, like the main module of a program which serves
to organize the program flow through the other principal
modules without going into details at all). Push the details
of an algorithm down to quite a low level in the program.
Push the details of the interaction with the operating sys-
tem down to the lowest level of all, and make sure that ev-
ery interface with a given function goes through just a sin-
gle primitive routine. In that way the programmer may be
only minimally concerned with how his instructions are
implemented on a given system. Only these primitive mod-
ules need be changed when the tools are transported to a
new machine.

ernighan and Plauger wrote their book for general
K‘J_syers, most of whom would not have access to
NIX or to the C programming language, which
were primarily restricted to implementations on PDP/11
machines at the time of writing. They needed a program-
ming language that was widely available, and about the
only one that would fill the bill was Fortran. But the lack
of programming structure made it unacceptable per se. So
they developed a structured programming language—
Ratfor, modelled on C—that translated input program
statements to Fortran. Much of my pleasure in reading
their book was in following through the programming ex-
amples and learning to appreciate Ratfor.

Meanwhile, the Department of Energy provided a grant
to a group at the Lawrence Berkeley Laboratory for a re-
search program on uniform user interfaces in heteroge-
neous environments. This group then became the focal
center of the Software Tools Users Group (STUG). They
set out to create a virtual operating system that could be
transported to a large number of different machines and
made to run under the various native operating systems. It
was decided to model the virtual operating system after
UNIX. The resulting program, the Software Tools Shell,
was created to use the primitive routines incorporated in
the Software Tools, which were already modelled on the
tools used in UNIX. This meant that the Shell was written
in Ratfor. In general, the Tools can be run either directly
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CCompiIers and Cross compilers

TELECON’S C COMPILERS OFFER YOU

® FULL C

® UNIX* Ver. 7 COMPATABILITY

® NO ROYALTIES ON GENERATED CODE

® GENERATED CODE IS REENTRANT

® C AND ASSEMBLY SOURCE MAY BE INTERMIXED
I ® UPGRADES & SUPPORT FOR 1 YEAR

|
IN THESE CONFIGURATIONS:
HOST 6809 PDP-11*/LSI-11* |  8080/(Z80) 8088/8086
TARGET TARGET TARGET TARGET
FLEX*/UNIFLEX* | $200.00 "%
6309 §35000 " 500.00 500.00 500.00
RT-11*/RSX-11* 200.00 “iioar
PDP-11* el 350,00 500.00 500.00
CP/M* 200.00 Yo
8080/(280) 500.00 500.00 350.00 F\fg;} 500.00
PCDOS*/MSDOS* 200.00 Yoot
8088/8086 500.00 500.00 500.00 350,00 M

Others Pending
C SOURCE AVAILABLE FOR $2,5000

SO...[IFYOUREREADY TOMOVEUPTOC...
CALL
408-275-1659

TELECON SYSTEMS
1155 Meridian Avenue, Suite 218
San Jose, CA 95125

*PCDOS is a trademark of IBM CORP. MSDOS is a trademark of MICROSOFT. UNIX is a trademark of BELL LABS RT-11/RSX-11/PDP-11 is a trademark of Digital Equipment
Corporation. FLEX/UNIFLEX is a trademark of Technical Systems consultants. CP/M is a trademark of Digital Research.
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Software Tools continued . . .

under the native operating systems or under the program-
ming environment of the Shell. The intent of the Shell was
to provide a familiar environment and familiar tools to a
user who moved from one computer to another.

The task of transporting the Software Tools to different
machines and operating systems has been carried out by a
large number of individuals, many of whom own their own
small software firms. The transportation to CP/M was
carried out by Unicorn Systems (which has since incorpo-
rated as Carousel MicroTools, Inc.). The principals of
Unicorn Systems—Deborah Scherrer of the Computer
Science and Mathematics Dept., Lawrence Berkeley Lab-
oratory, who was also a principal research worker under
the Dept. of Energy grant and a leader in the Software
Tools Users Group, and Phillip Scherrer, a solar physicist
at Stanford University—continued as principals with Car-
ousel. In general, this CP/M implementation has been
very cleverly done.

The Software Tools contain about 60,000 lines of code.
The principal task facing the Scherrers was to keep down
the space occupied by the Tools to that which would be
manageable for a system having only floppy disks, al-
though it is quite evident that the Software Tools would be
very practical for a hard disk system. They succeeded in
keeping all of the Tools (not counting the Dictionary) to
about two-thirds of a megabyte by using a clever trick.
As is always the case in a Fortran program, any exe-

cutable program draws a lot of service routines

from the Fortran libraries. For the Software Tools
there are more than 16 kilobytes of these, and they tend to
be pretty much the same ones for the different tools. The
Scherrers provided several ways for these routines to be
supplied. The simplest, and most space-consuming way,
was to make the Tools self-sufficient as regular COM files
to run directly under CP/M. The second way was to create
a special program, RUN, which itself executed under
CP/M, and took as an argument the name of the Tool
which was to be run. This tool was then stored in a more
compact form, with extension .TOL, stripped of the ser-
vice routines. These service routines are contained in
RUN, and the TOL file overlays part of RUN in such a
way that it can then use the service routines. The third way
is to run the Shell under CP/M; the Shell also contains the
service routines, and again the .TOL program is overlaid
on part of the Shell and uses its service routines. The COM
and TOL versions of a tool can be interconverted using an-
other special program called INSTALL.

If the virtual operating system Shell is used, one wishes
to return to it after a Tool is run. The Scherrers modified
the terminating service routine endst to exit to CP/M in
case a Tool aborts on an error. Otherwise, it consults a
temporary file to determine what to run next, including the
Shell if no other program has been listed to run next. The
Shell may take its instructions from a SUBMIT-like file
called a shell script. This is more general and much better
than the CP/M SUBMIT facility. The user may define a
“shell environment” which contains search paths to search
for any new program name on several disks and for several
user numbers. The Shell makes it easier to use the user

numbers, and normally the user is expected to specify
them in shell commands.

ne problem with all of this is the speed of execu-
Otion involved in using the Shell. The Scherrers

have done their best to improve the speed by mak-
ing use in the Shell of part of memory as a cache to reduce
the number of necessary disk accesses. I have run the Soft-
ware Tools on two micros: an Otrona Attache and an Itha-
ca Intersystems S-100 bus system with a regular Cache
BIOS. On both systems, running a series of Tools under
the Shell gives satisfactory speed, and the Shell prompt
(‘%’) returns quickly enough. However, on the Otrona,
calling for the execution of a CP/M program while under
the Shell causes a rather annoying delay before the Shell
returns. The delay is very much reduced on the Ithaca
Intersystems machine. I would judge that many people
who want to run a mixture of CP/M programs and Tools
would prefer to do so from CP/M, since this eliminates
these delays, and pipes would not be useful in these cir-
cumstances anyway. The Shell would probably be the pre-
ferred mode when using just the Tools.

There are too many Tools (60) to mention more than a
few of them. Most of the Tools are intended for text ma-
nipulation of some kind. Some of the Tools carry out an
elaborate series of operations; others do just a single simple
thing. One useful example of the former is the AR Tool,
which maintains archive files. If you are writing a book, it
is very convenient to be able to maintain the various chap-
ters as separate files, but to be able to concatenate them
into a single file for housekeeping purposes. AR does this,
and allows you to move the resulting file around as a single
entity. There are a number of commands associated with
the AR Tool which allow you to replace files in the ar-
chive, extract them, delete them, print them, or print a ta-
ble of the archive contents, or even salvage a damaged ar-
chive. For program development, AR is also very
convenient for holding all of the subroutines that may be
associated with a main Fortran program.

An example of a very simple tool is CRT, which copies a
file to the terminal. It does so 22 lines at a time, then pauses
and prints a message telling you to hit the carriage return
to get the next set of 22 lines, or to hit q to quit. That is also
a very useful facility, especially as the last command at the
end of a pipe.

However, some of the major Tools are very crude and
unsophisticated compared to other programs which are
available to run on CP/M machines. There is a desk calcu-
lator, DC, which can perform only integer arithmetic.
When I want to use a calculator, I usually want to use real
numbers, and I would generally be better off using an in-
teractive Basic for a desk calculator. The Software Tools
editor, ED, does not support a screen display, and there-
fore it will not be most people’s choice for a text editor.
Furthermore, the editing commands, though meeting
minimum requirements to do the job are extremely crude
compared to those available in the command mode of a
first-class editor such as PMATE. There is a tendency in
the Software Tools community to invoke ED and input
commands to it within shell scripts, but I suspect that few

The CP/M implementation of the Tools is very cleverly
done, although their sheer massiveness creates
a certain awkwardness that is hardware dependent.

60
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Writing software for the DEC
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operating system.
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Need more?
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Software Tools continued . . .

users accustomed to better editors will be willing to learn
the ED commands for that purpose alone.
here is a FIELD Tool available to manipulate fields
I of data in files. If you want to do much of that sort
of thing, you are probably already using something
like dBASE II, which is far better. Similarly, the FOR-
MAT Tool (sometimes called ROFF), which is a text out-
put formatter, will be a great disappointment to those
wishing to have decent text output. It is extremely limited
in its output options and achieves justification by inserting
whole spaces into text, a practice I consider hideous. There
are much better tools available under UNIX itself, so I am
surprised that these have not been copied. Under CP/M
some programs are appearing, such as SCRIBBLE, which
support true proportional spacing, but as yet these are very
limited, since they still make it very difficult to put what
you want where you want on the page. However, they are a
great improvement on FORMAT.

A SPELL Tool is available to find spelling errors in text
files, using a 42,000-word dictionary. I have not tried to
use this. The Scherrers warn in their manual that this dic-
tionary was the first one distributed by the STUG and that
it contains some errors and words specific to the develop-
ment sites. The current STUG dictionary is about twice as
long, but it has not been included in the CP/M Tools pack-
age for obvious reasons of space. It is also obvious that the
CP/M user has a variety of other spelling packages avail-
able that are more sophisticated than SPELL, such as
THE WORD PLUS, which can in some cases also criticize

your style and indicate hyphenation.

The manual distributed with Software Tools for CP/M
consists of the standard descriptions of the Software Tools
that are being provided to all of the sites, with editing to in-
dicate items specific to the CP/M version, and a section
particularly written to describe the CP/M implementa-
tion. I consider it to be barely adequate for an experienced
user. I recommend that the user also read the Software
Tools book and a good book on UNIX and UNIX-related
tools. The general inadequacy of the documentation may
be presently limiting the popularity of the Software Tools
among potential users.

The manual is also contained on the 15 single-sided sin-
gle-density 8" floppy disks on which the Software Tools ar-
rive. There is a MAN Tool designed to print out part of the
manual for the user as a help device. I suspect this will not
easily be feasible for anyone without a hard disk. I can keep
the Tools on a double-sided double-density 8" floppy disk
on my Intersystems micro, but on the Otrona, which has
smaller floppies with 360K available on each disk, I have
to divide selections of the Tools between two floppies, one
primarily for text manipulation purposes, and one primari-
ly for program development purposes. I suspect that users
with still smaller floppy capacities will be limited to using
the Tools singly, and will not be tempted to implement the
Shell. I do not have the dictionary, the manual, or the
Ratfor sources normally on-line.

In summary, the Software Tools is an excellent concept
which has a lot to offer users at several different levels. The
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Solution

The CAT 1600 Series
lets you take full

advantage of your color
graphics potential.

Plug this powerful color video
graphic system into your IEEE-
696 bus and watch your compu-
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Software Tools continued . . .

CP/M implementation of the Tools has been very cleverly
done. Nevertheless, the sheer massiveness of the Tools
software creates a certain awkwardness for the CP/M im-
plementation, the extent of which is hardware dependent.
Nearly everyone has something to gain from the Tools.
However, some of the major Tools are inferior to the excel-
lent CP/M software which is otherwise available. The cost
of the Tools, at $249 without sources and $349 with
sources, is modest considering the large amount of soft-
ware involved. The package can be ordered from: Carousel
MicroTools, Inc, (formerly called Unicorn Systems), 609
Kearney St., El Cerrito, CA 94530, (415) 528-1300.

REFERENCES

B.W. Kernighan and P.J. Plauger: Sofiware Tools. Ad-
dison-Wesley, Reading, MA, 1976.

Software Tools Users Group, /1259 El Camino Real
#242, Menlo Park, CA 94025.

UNIX is a trademark of Bell Telephone Laboratories,
Inc., Murray Hill, N.J.

PMATE is a trademark of Phoenix Software Associates,
Ltd.

dBASE IT is a trademark of Ashton-Tate, 10150 W. Jef-
ferson Blvd., Culver City, CA 90230.

THE WORD PLUS is a trademark of Qasis Systems,
San Diego, CA. o

Q/C Version 3.1

Vacation? What’s a vacation?

Jim Colvin just won't quit! He keeps improving his compiler for the popular C
programming language. After releasing Version 3 in May, we told him to
take a vacation. He did, for a whole week! But then he went to work and
added typedef, sizeof, type casts, and function typing in Q/C Version 3.1.
He also wrote six new i/0 functions, including setbuf () and setbsize () to
support large file buffers.

For only $95, you get a ready-to-use C compiler for CP/M, as well as the
complete source code for the entire package. This fully-supported compiler
supports a large subset of C, and is upward compatible with the UNIX Ver-
sion 7 compiler from Bell Labs. The Q/C library includes over 60 input/out-
put and other support functions. Q/C features include:

* Complete source code for compiler and i/o library.

® No license fees on object code.

© 8080 and Z80 (with Zilog mnemonics) versions available.
¢ Produces ROMable code.

® Excellent support for assembly language.

In the 136-page Q/C User’s Manual Jim tells you how to use the compiler
and clearly describes each library function. There’s even a chapter about
the “internals™ of the compiler. Jim puts his home phone number in the
manual so you can get help evenings and weekends from the author, in ad-
dition to support during the day from The Code Works. (You can buy the
manual for $20, which applies toward purchase of Q/C.)

Write or call for details of Q/C Version 3.1 Disk formats include 8-in. sin-
gle density, KayPro, Osborne DD, Morrow, Televideo 802, and Apple CP/M.
VISA and MasterCard welcome.

mECODE
WORK Santa Barbara, CA 93111

(805) 683-1585

Q/C, CP/M, 280, and UNIX are trademarks of Quality Computer Systems,
Digital Research, Zilog, Inc., and Bell Laboratories respectively.
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MICROSYSTEMS REVIEWS THE

Micronix

A Morrow Designs operating system combining
the best features of CP/M and UNIX

by David Gewirtz

P/M is primarily a single-user, single-tasking

operating system. UNIX is primarily a

multiuser, multitasking system. The

Micronix operating system, available on the

Morrow Decision 1 computer, provides ac-
cess to the wealth of CP/M software along with the power
and programmability of multiuser UNIX.

The Decision 1
The Decision 1 from Morrow is a Z80 S-100 based ma-
chine with some truly powerful hardware features.

The system I worked with had 320K RAM. Using 24-
bit extended addressing, the Z80 is able to access the entire
memory address space. The hardware-provided memory
management support allows multiple users to share mem-
ory space by allocating memory for use by the CPU in 4K
increments as needed. Each 4K segment has memory pro-
tection attributes, so that the operating system can prevent
users from accessing memory that has not been allocated
to them.

A hardware-trapping mechanism has also been imple-
mented to allow the operating system complete control
over user operations. Traps can be set up in a number of
operating system controlled configurations, or disabled
entirely. In addition to preventing users from disturbing
each other’s work, the trapping mechanism prevents users
from corrupting such system resources as the disks, memo-
ry, and I/0 facility.

The Morrow system came configured with one 5Y%,"
hard-sectored floppy (North Star compatible) using the
Morrow DJ/DMA floppy controller. The majority of
work was done with a 16MB 5" hard disk that used the
Morrow HDC/DMA hard disk controller.

To round everything out, the Decision 1 comes with
three RS-232C serial ports, a parallel port, a plug/port for
an 8" Shugart-compatible drive, a real-time clock, and
progammable interrupt controller.

Some more detailed hardware information about the
Decision 1 machine can be found in an article by Ernest
Mau in the April 1983 issue of Microsystems.

UNIX-like Micronix

Micronix, as its name implies, is a micro version of the
UNIX operating system. It supports many of the now-
famous UNIX features, including multiple users, multiple
tasks, a hierarchical file system, UNIX system call similar-
ity, file protection, many software tools, I/O redirection,
pipes, and an on-line reference manual.

One of the most valuable facets of Micronix is a facility
called upm, Upm is a CP/M simulator. By providing an en-
vironment with comparable BIOS and BDOS calls run-
ning native on an interrupt-driven Z80 processor, many of

David Gewirtz, One Captain Drive, No. 457, Emeryville
CA 94608

the nationally sold CP/M software packages can run with-
out modification under Micronix and upm, As proof, this
entire article was written using WordStar while logged in
as user ‘david’ in Micronix.

When a customer purchases the Decision 1 with
Micronix, a number of CP/M-based packages are includ-
ed. These packages are the same as those available on the
popular Morrow Micro Decision and include WordStar
from MicroPro, Microsoft BASIC, BaZic, Personal Pearl,
the LogiCalc spreadsheet, and the Correct-it spelling
checker. I have found that WordStar, Microsoft BASIC,
and Correct-it work under Micronix upm without fail. I
haven’t been able to properly test Personal Pearl,
LogicCalc, and BaZic. I have tested both the Aztec and
BDS C compilers and have found both to work perfectly.
For variety, I tried to run Microsoft’s MultiPlan and a
BDS C based program called ALIAS, which I built to aid
me when typing long command lines. ALIAS makes ex-
tensive use of a number of CP/M-specific features to create
a pseudo-name for a command line, and MultiPlan uses an
awful lot of just plain crunching power for files and proces-
sor-bound work. To my surprise, both products also
worked without fail in upm.

Why Micronix?

With other microcomputer operating systems, including
MP/M and OASIS, already established commercially,
Micronix’s raison d’étre is firmly entrenched in the hard-
ware of the Decision 1. Because Morrow is most familiar
with the S-100/Z80 hardware environment and the CP/M
software environment, it makes sense for the company to
produce its first high-end machine based on that technol-
ogy. In order to complement the proliferation of the small-
er Micro Decisions, it also makes sense to give the Deci-
sion 1 multiuser capability. The available multiuser
Z80-based operating systems, OASIS and MP/M, are infe-
rior to UNIX. Because of the limited capabilities of both
MP/M and OASIS, those manufacturers who have chosen
to make CP/M available to multiple users, including
TeleVideo, Gifford, and OSM, have each seen the need to
build a custom form of a CP/M-compatible multiuser OS.
Micronix, with its similarity to the UNIX environment,
takes the proprietary CP/M-like multiuser operating sys-
tem one step further. By simulating UNIX with its named
hierarchical directories, user file protections, and login ca-
pabilities, as well as providing a CP/M *“engine,” Micronix
offers the best of both worlds for the Z80 processor.

Micronix in detail
Micronix is a hard disk based operating system (though I
did get a minimal system to boot on a floppy). As such, it
has a large capacity for file storage. One of the most won-
derful features of UNIX—a hierarchical file system—is
beautifully simulated by Micronix.

Under CP/M 2.2, files are organized in either drives or
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terminal functions.
Permanent memory
for set-up. Monitor

debugging of host
computer software.

SANYO DESK-TOP COMPUTERS

L

Parallel and
RS-232C interface.
Partial scroll and
block mode. 8 user
programmable keys.

$695.

e

"Fsagreat feeling”

eCustomizable oFast

eExtensible eCompact

Name Chip Reg Special

MATE 80 $175 $145

PMATE 86 $225 $195 \
VOLLEY 68K $225 $195

137 Main Street !
‘Westerly, Rl 02891

-._.III-' _
Systerr _.____'ALL[401]596-1811
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AMERICAN SOFTWARE CLUB NOW HAS 15,000
MEMBERS AND KEEPS ON GROWING.

HERE ARE TEN REASONS WHY:

1. PRICE: ASC promises that members’ prices are the lowest
available. If you find a lower, nationally advertised price, we will
gladly credit your account with the difference.

2. NO MINIMUM: As a Club member you are never obligated to
buy anything you don’t want.

3. FAST SHIPMENT: The products we offer in our catalog are kept
in stock, so orders are usually shipped within 24 hours.

4. PRODUCT DESCRIPTIONS: ASC's bi-monthly Compendium con-
tains extensive product descriptions on every offering so that
novice and expert alike know what they are buying.

5. WIDE SELECTION: ASC carries hundreds of programs as well as
hardware and supplies for APPLE, ATARI, CP/M, IBM PC, and
TRS-80 computers.

For A One-Year Trial Membership
With No Fee Or Obligation,
Fill Out The Coupon Or
Call Our Toll Free Humber:

1-800-431-2061
(NY Residents call 914-762-5644)

ASC is America’s oldest & lurgest commercial software dub.

6. PRODUCT EVALUATION: Each product sold by ASC must first pass
rigorous evaluation before it is included in the Club's offerings.
7. PRODUCT SUPPORT: We believe it is as important to support prod-
ucts as it is to sell them, so we stand behind every product we sell.
8. EASE OF ORDERING: An order form is provided with every
catalog, and the Club also provides a toll free number for 24 hour,
7-days-a-week service.

9. CONSUMER SERVICES: The Club provides information and sug-
gestions as to product suitability and compatibility, and can call
on the assistance of additional outside sources.

10. SPECIAL OFFERS: Club members will from time to time receive
special exclusive offerings that greatly enhance the value of
membership.

American Software Club, Inc.
Millwood, New York 10546

Please begin my free one-year trial membership as outlined above.

Name

Address

City/State/Zip
My computer is:

O APPLE 0O ATARI OIBMPC
O TRS-80 (Mods. 1, 2, 3,4) O CP/M (8" or 5%")
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Micronix continued . . .

users, with each drive having 16 users. Each drive is as-
signed a unique letter, from A through P, and each user as-
signed a unique number from 0 through 15. A file can be
found in an area specified by the drive/user combination.
A file can be specified by logging into a specified user area
(with the user command) and then by preceding the file
name with a drive specification:

A>UBSER S

A>TYPE BsFILE

Now is the time for all men...
A>C]

e e . et (e e e e S S e S . S o S S S S S 4SS S e P e e S S T e e

Typing the file FILE in
User S, Drive B

The Micronix file system

The Micronix file system is based on a tree structure, in
which each directory is given a name. The top directory of
the tree is called the “root directory” and is symbolized
with ‘/* (slash). Directories (and files) under the root direc-
tory may have any name at all. Figure 1 shows a sample
Micronix file system.

By using named hierarchical directories such as the one
depicted in Figure 1, it is possible to organize groups of
files clearly. In this case, I built a directory with my name
on it called david. Since one of my projects was a review of
Micronix, I created a directory “under” david called re-
view. In the review, I was working with benchmark pro-
grams, final versions of those programs, and the text of the
articles, so I created three directories under review called
text, work, and finals, One file in finals is benchmark.c. In
addition, I could have put a directory as well as files under
finals if I needed to. Using these hierarchical directories,
large projects can be easily organized.

It is possible to “move around” in the directory tree by
using the change directory (cd) command. I can move
down to the text directory by giving the following
commands:

“ cd /

% cd users

% cd david

% cd review

% cd text

7% pwd
/users/david/review/text’
“ 01

In the above example, the system prompt is the UNIX
percent sign prompt instead of the familiar A > given by
CP/M. The pwd (Print Working Directory) command is
used to display the current directory as a “‘path”. It is pos-
sible (and more common) to get to the directory text under
the directory review by using cd to specify the path in the
following manner:

% cd /users/david/revioﬁ/text
% L1

The previous directory (the one directly above the cur-
rent directory) is specified by the symbol ‘.." (dot-dot in
UNIX vernacular). To move from the test directory to the
finals directory, the following command could be used:

% pwd
/users/david/review/text

“ cd ../finals

% pwd
/users/david/review/finals
% E3

Micronix, like UNIX, allows individual disks to have
their own file system. For example, you may have one hard
disk containing the root directory and its branches.
Micronix can configure floppy disks (or other hard disks)
to also have their own file systems. By “mounting” a

+ uuuuuuuuuuuuuuuu
;
bin us
e e e e
ls cp mv david
T
H
review
e e B +
{ ] 1
] ]
text Ffinals
R ——— +
H H
outline.txt art.tuxt

work

_______________ +
]
1
re cpm
e o e e e e e +
] 1 [}
1 I ]
ellen wordstar multiplan
-+
1
L}
WE.COom
e

benchmark.c

Figure 1. An example of a directory tree.
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' THE P&T BUS GOES TO THEM ALL!

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

The P&T-488 supports FIVE languages! / Lg;zt:iz-a,zagfswugs;rt:r: ;zizﬁggg
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Microsoft . utilities!
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Micronix continued . . .

floppy’s file system onto that of the root directory, the file
system on the floppy can be treated as if it were just anoth-
er part of the hierarchy originating with the root.

Multiuser and multitasking

When the Micronix system is powered up, it comes up in
“single-user mode.” The user can interact with full system
with privileges as the ‘root’ (or super) user through the
console terminal. When the console ‘root’ user types the
character CONTROL-D (the UNIX End-of-File charac-
ter), the single-user shell (user console command proces-
sor) exits, and the multiuser system is started.

The Micronix system can have up to 20 independent
concurrently executing processes. A process (or task) is a
separate element of programming. The single-user
Micronix system uses a minimum of three tasks. The Sys-
tem task provides the actual supervisory control over the
system. The Init task is used to start up individual terminal
tasks. The -sh task is the Micronix shell.

Once single-user mode is exited, multiuser mode is start-
ed up. Init spawns a process for each terminal specified in
the terminal configuration file /etc/ttys. The /ect/ttys file
specifies the baud rate for each terminal port, and whether
the terminal can be used to log in:

% cat /etc/ttys

ttyA Q600 login
ttyE 9600 login
ttyC 1200

% L1

The /etc/ttys file is used to
configure terminal baud rates

and login capabilities.

UNIX version 7 uses a slightly different format than
Micronix in the /etc/ttys file, and UNIX System III uses
the file /etc/inittab instead of /etc/ttys.

When the user sits down to the Micronix multiuser sys-

tem, the /etc/banner file, followed by the login prompt
(see Figure 2), is presented.

The /etc/banner file can be modified or eliminated. In
the case of the system I used, the line “MICROSYSTEMS
MAGAZINE EVALUATION SYSTEM” was added to
the end of the file.

In response to the “Name:” login prompt, the user must
type in his or her user name. Depending on the configura-
tion of the password file /etc/passwd, the system will ask
the user for his password. When the password is typed, it is
not echoed (displayed), protecting the sanctity of pass-
word access.

The /etc/passwd file contains information about the
user. The file consists of any number of password records,
each with seven fields:

name (login name)

encrypted password

numerical user ID

numerical group ID

comment about user

home directory

command interpreter program name

The name field specifies who the user is. When I log in as
‘david’, the record with the name field of ‘david’ is selected
to describe the actions to be taken. A password can be
placed in the password field by running the passwd pro-
gram. The user and group ID fields are used when deter-
mining the protections and access privileges of the user.
Two of the most important fields of the password file are
the home directory field and command interpreter name
field.

When I log in as ‘david’ and type my password, I am
placed in the directory /a/david. This is called my “home
directory”. The home directory for user ‘jim’ is /a/jim, for
‘guest’ it is /a/guest, and for ‘demo’ it is /a/demo. The
home directory does not necessarily have to correspond to
the user name.

CP/M has only one command interpreter, the Console
Command Processor. But in UNIX and Micronix, placing

MORROW DESIGNS

DECISION I
CEP s 7t 2 e Fh B A e AN T
EgAN ot KTy BN SR BRI L XN I Ry NN ks
s 4 e @ gy g LN e e e
{8 o e g PTLIIte 3 v B0 e AR
FLd fh 0 s e i e gy B L AN
0y LbEgah Eriels BE NN B LIYiL b Pig: Giaiig kay
MICROSYSTEMS MAGAZINE EVALUATION SYSTEM

Name:

Figure 2. The /etc/banner file.
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S-100 STATIC MEMORY
BREAKTHROUGH

P I

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

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

Completely Assembled.

These memory boards are not kits,
nor skeletons — but top-quality, high-

performance memories that are shipped .

to you completely assembled, burned-in,
socketed, tested and insured with one of
the industry’s best warranties.

Superior Design & Quality.

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

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

No Risk Trial.

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

NEW S$-100 PRODUCTS COMING
SOON:

* DUAL 8/16 BIT CPU BOARD

* 128K 8/16 BIT STATIC RAM

* 256K 8/16 BIT DYNAMIC RAM

® 64K x 8-bit

* Speed in excess of 6 MHz

¢ Uses 150ns 16K (2K x 8) static RAMS

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

* Bank Select and Extended Addressing

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

* Four independently addressable 16K
blocks organized as:

— Two independent 32K banks or

— One 64K Extended Address Page or

— One 48K and one 16K bank for use
in MP/M* (option)

e Each 32K bank responds
independently to phantom

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

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

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

14666 Doolittle Drive
San Leandro, CA 94577
(415) 483-1008
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FULL TWO-YEAR
WARRANTY. _

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

Shipped direct from stock.

All Memory Merchant’s boards are
shipped direct from stock, normally
within 48 hours of receipt of your order.
Call us at (415) 483-1008 and we may be
able to ship the same day.
16K RAM, Model
MM16K14

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

Bank Select & Extended Addressing

Four independently addressable 4K
blocks

One 4K segment equipped with 1K
windows

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

Low Power (less than 1.2 Amps)

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

Prices, terms, specifications subject to
change without notice.

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



Micronix continued . . .

a file name in the command interpreter field of the pass-
word file causes that program to be treated as the com-
mand interpreter. When user ‘david’ logs in, the program
sh in the directory /bin (or /bin/sh) is used as the com-
mand shell. When user ‘jim’ logs in, the program
/bin/upm (the CP/M simulator) is run with a number of
arguments specifying default drives.

In addition to allowing multiple users, Micronix (like
UNIX) allows programs to run simultaneously. As an ex-
ample, if you are compiling a large program using White-
smith’s C compiler, it will take quite a while to compile. By
compiling the program in background mode (by placing
the character ‘&’ at the end of the command line), the C
compilation can run while some other task is being execut-
ed in foreground.

When a task is placed in background, the system dis-
plays the process number and issues a prompt. Later, when
the process finishes, a message is displayed.

File protections

In UNIX (and faithfully implemented in Micronix) pro-
tections have been set up to allow a user read, write, and
execute access to a file. These three access permissions can
be granted to the owner of the file (usually the person who
created it), a specific group of users, or everyone. By get-
ting a long listing of a Micronix directory entry, those pro-
tections can be displayed as shown in Figure 3.

% ls =1

rw-r———-—- 1 david 7680 Jun 16 15:38 a.txt
W ————— 1 david 16640 Jun 16 20:22 b.txt
WP =R =X 1 david 20322 Jun 19 10:14 rsieve
A |

Figure 3. File protection modes.

In the above example, the Is (List) command was used
with the long (-I) option to show the protection modes as-
signed to the file. The protection modes for the files a.txt
and b.txt say that I have read and write access to the files;
that everyone else in my group can read them but not
change them; and that the rest of the world can’t touch
them at all. On the other hand, the rsieve program can be
executed by everyone, read (and hence copied) by every-
one, but only I can change it. This is a short diagram de-
scribing the long display shown in Figure 4.

owner world owner date changed
/N VA H ey
rwxrwxrwx 1 david 23453 Jun 19 22:14 rsieve
N/ ' H H
group ! size file name
links

Figure 4. Interpretation of directory entries.

Size represents the size of the file. An actual file can have
a number of names in directories that all refer to the same
file. A new user may want to call the file /cpm/ws
“WordStar’ and locate it in his own directory. He can make
a “link” which will link the name “WordStar’ with the file
/cpm/ws. The ‘links’ entry in the file description above
shows the number of links to a file. This, too, is available in

Micronix as well as in UNIX.

1/0 Redirection and pipes

UNIX is often lauded for its I/O (input/output) redirec-
tion capability. Usually, when a program is run, some out-
put appears on the screen of the terminal and some input is
received from the keyboard. By redirecting the input or
output of a program, the information normally destined to
the “standard output™ of the terminal screen may be sent
to a file or some other device. The same applies to input;
input normally taken from the “standard-input” (key-
board) may instead be taken from a file.

In addition, to redirect I/O from terminals to files (and
vice versa), UNIX allows the user to “pipe” the output of
one program into the input of another.

Micronix, like UNIX, supports I/O redirection and
pipelines. In order for these mechanisms to work, UNIX
and Micronix treat all I/0 similarly. The input from a de-
vice is the same as that from a file or from a program. The
same is true for output. This feature, though difficult to get
used to, is one of the most powerful features of UNIX.
With 1/0 redirection, many small “tools™ can be built to
accomplish specific tasks such as sorting a list or counting
lines. These tools can be used together as building blocks
with the help of redirectable I/0, creating many new pow-
erful tools.

Shell programs

We saw before that the user can interact with Micronix
through a shell program. There have been two traditional
shell programs available to UNIX users, the Bourne Shell
(/bin/sh) and the Berkeley C Shell (/bin/csh). Micronix
has its own shell, which provides many of the features of
both UNIX shells while leaving out some features that
may be even more important.

The interactive capacity of the Bourne shell allows the
user to redirect 1/0, use pipes, execute background tasks
and execute commands with arguments in a way similar to
CP/M. These capabilities exist and work quite properly in
the Micronix shell. The C Shell enhances the Bourne shell
by allowing a complex “‘history”” mechanism whereby pre-
vious commands can be recalled, modified, and then re-ex-
ecuted. Micronix can recall a previous command (though
not in the same way as the C shell), but does not allow
modification. It also doesn’t recall commands in the same
way as the C shell. The C Shell also has a powerful alias
command with argument substitution, which Micronix
duplicates (minus the argument substitution).

Small programs can be built from commands placed to-
gether in a file. These programs are called “shell pro-
grams” or “shell scripts.” Much of the power of shell pro-
grams comes from the control constructs found in the
Bourne and C shells but missing from Micronix. Also,
Micronix appears to have a limit to the number of lines the
shell will process from a shell program. A number of the
benchmark shell programs I wrote had to be split up into
more than one file after about 25 lines so they could run.

Micronix does offer two additional shells that comple-
ment its programmer (UNIX-like) shell. One is upm, the
program that simulates CP/M. The other is a “menu-

Micronix, as its name implies, is a micro version
of the UNIX operating system.
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End the Dark Ages of
Assembly Language....

: Assembler :
: HL=M (PTR) ; LHLD PTR ¢
. DE=9; LXI D,9:
+ HL=HL+DE; DAD D
+ IF A-L EQUAL CMP L -
: THEN JNZ L1 .
. A=A-14 SUI 14
. ELSE JMP L2
s A=L; L1:MOV A,L:
: M(BC)=A; L2:STAX B ¢

SMAL/80 gives you the logical power,
versatility and convenience of a com-
piled, structured high level language
like Pascal, Ada or C, plus the effi-
ciency of assembly language.

U intuitive, processor-independent sym-
bolic notation system to make your pro-
grams easy to read, debug and maintain;
O programming constructs BEGIN...
END, IF...THEN...ELSE, and LOOP...
REPEAT, plus indentation, to graphical-
ly display the structure of your algorithms;
[ extremely flexible macro and text
pre-processor Lo create your own pro-
gramming environment,

O compiler/linker to mix your input
source code and relocatable object code,
creating modular programs;

O transiator program to automatically
upgrade your assembly code to SMAL/80;
U available on CP/M disks with manual
Jor $150 plus $4 shipping.

New! Z-80 version (runs on 8080’s):
$175. 8080 version only: $150. Macro-
processor only: $75. Available on
CP/M disks. Add $4 for shipping.
Complete tutorial text: ‘‘Structured
Microprocessor Programming”’
(Publ; Yourdon Press) $20 plus $2
shipping. Send for your free button
and literature or try the Ultimate
Demo: SMAL/80 is Guaranteed!

Chromod Associates,
1030 Park Ave., Hoboken, N. J. 07030
Telephone: (201) 653-7615

Also available from
WESTICO (203) 853-6880
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NO SPEED LIMIT!

SUPERCHARGE YOUR
SOFTWARE WITH

N e

Move your software into the fast lane!
Be the king of your keyboard!

How?

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

You can instantly install all of your special function keys,
no matter the terminal. In addition, our exclusive “‘super
shift’’ feature allows you to redefine any key while retaining “‘Works like a charm,”’ Microsystems
its original value. “'It's a very good friend.”’ Micro Cornucopia

In short, one ke% does it all. Time is money and SMARTKEY II™ saves you both

SMARTKEY II™ is completely invisible to other soft- .. .and all for only $89.00
ware. It_enhances any program, such as WordStar™ SMARTKEY II™ is the original of its type and has
dBase II™, or Perfect Writer™. been on the market for more than two years. Beware of look-

The critics agree! alikes with fewer features and less flexibility.

‘‘Great! Nothing like it!’’ Peter McWilliams, Author of Ask about SMARTPRINT™ SPOOL/UNSPOOL™,

The Word Processing Book and other fine programs.

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

HERITAGE SOFTWARE, INC.

2130 S. Vermont Ave., Los Angeles, CA 90007 / (213) 737-7252
Dealer inquiries invited.
SMARTKEY 1™ runs on computers using standard versions of CP/M-80™ CP/M-86™ PC-DOS™ and
MS-DOS™. Programs copyrighted by FBN Software. WordStar™ is a registered trademark of MicroPra, Inc.
dBase II™ is a trademark of Ashton-Tate. PerfectWriter ™ is a trademark of Perfect Software, Inc. CPIM™ is a @

trademark of Digital Research. PC-DOS™ is a copyright of IBM. MS-DOS™ is a trademark of Microsoft.

“Excellent.” Infoworid
“‘Versatile and reliable.” Lifelines
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for busisnesses on a 5&& wfg

For a small business system that's beer-budget priced, there’s no better buy today than the MIC-506
from Multitech.

It's got the same sparkling performance features as other popular micros including: Z-80A processor,
64K RAM, CPIM 2.2 operating system, and a full compliment of business software including packages for word
processing, an electronic spreadsheet, a sorting utility, a mass mailing system and a dala base system. This
package is especially designed for the MIC-500 by the Structured Systems Group, one of the top soffware
houses in the U.S.

Beyond that, the MIC-500 is difinitely not ordinaire. Dual 5% " floppy disk drives packing 500K bytes of
low-profile disk storage give you the on-line storage power you need. Unlike comparably priced business micros,
the MIC-500 also features wide expandability via two RS-232C ports and a parallel printer port

The corker, though, is price: the MIC-500 comes with the pricetag of an unbelieveable $1195, inclusive
of the powerful business software package.

Of course, dealers and OEMs can expect discounts when you buy them by the case. For full details
on the powerful MIC-500, write Multitech Electronics, 195 El Camino Real, Sunnyvale, CA 94087 Or Phone
(800) 538-1542; in California (408) 773-8400.

“The $999 price 1s lor a minimumm of tan selg and 15 nclusive <! software package Spacificabons subject 1o change withou! nolice

2-80 15 a registered trademark of Zilog Inc
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MULTITECH
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Outside North America Please
Contact:

MULTITECH INDUSTRIAL CORP.
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TAIPEI, TAIWAN, ROC
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Tix: 23756 MULTIC 19162 SERVEX
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Micronix continued . . .

shell,” which provides an easier interface to the beginning
user by allowing him to choose the action to be performed
by selecting a numbered item from the menu. I have seen
only a preliminary version of the menu shell; the market
version may behave slightly differently.

Micronix software tools
Micronix has a number of software tools available to the
programmer, though fewer than UNIX.

Some UNIX tool/commands are slightly different on
Micronix. The UNIX chown (change owner) doesn’t exist.
Instead, the command owner is used, with a slightly differ-
ent syntax. A Micronix program called far accesses
floppies. Most UNIXes with floppies use a program called
ter, again with a slightly different syntax.

C and Pascal

Micronix, like UNIX, uses C-based system calls. Morrow
offers Whitesmith’s C and Pascal compilers for $500 above
the basic Micronix cost.

Documentation

Micronix comes with both hard copy manuals and on-line
documentation in the form of file-based manual entries.
The content of the Micronix manual is an interesting cross
between incomplete tutorial and hacker-terse. The first
section of the manual, called “Installation and Operation,”
describes booting up, configuring the terminal (/etc/ttys),
printer configuration, and setting the time. The next sec-
tion is 12 pages of “Maintenance and Administration,” de-
scribing in a reasonably clear manner such things as mes-
sage of the day, terminals, custom banners, login records,
passwords, group accounts and file ownership.

Following this is a section called “Tutorials” (all 16
pages’ worth). It describes logging in, passwords, logging
out, mail, and so forth. The interesting thing is that you
have to know all of this stuff in order to deal with the previ-
ous section. Next, in “Tutorials,” is a relatively clear sec-
tion on upm, the Micronix CP/M emulator. Next are three
unclear pages on mounting devices (some device refer-
ences are not accurate).

Unfortunately, these three manual sections do not con-
tain enough information for the UNIX beginner to gain
anything from them, nor will anyone with a good under-
standing of UNIX find them helpful.

The remaining sections of the manual follow what has
become the UNIX cryptic standard. Each command is
listed in alphabetical order with a short usage description.
These pages make just enough information available to use
them, and no more.

UPM: The Micronix CP/M emulator
Upm runs CP/M programs. Upm will run nearly all CP/M
programs, except those which direct I/0 to processor
ports and those which execute interrupts. Most commer-
cially available CP/M programs will work, but some pub-
lic domain programs, such as the MODEM program, will
not work because of the direct I/O traps.

Upm executes CP/M programs “interactively’” and “di-
rectly.” Interactive upm looks and acts like CP/M. Giving

the command upm to Micronix will cause an interactive
upm to start up:

% upm
Morrow Designs upm 3.2
553461 Bytes free

Micronix uses an ingenious strategy to enable the
Micronix file system of named directories to work with the
CP/M file system based on floppy disks. A CP/M disk is
equated to a Micronix directory, so that in the above dia-
gram, drive A is actually the current directory. (UNIX
uses the symbol ./ to refer to the current directory).

Protections are enforced when trying to log into a direc-
tory in which the user does not have write access.

Micronix commands can be executed directly from in-
teractive upm, though they tend to be rather slow. If an ex-
clamation point is the first character on the line, anything
following it will be treated as a command to Micronix.
Likewise, CP/M programs can be executed directly from
the Micronix shell.

Overall, I was highly impressed with the linkage be-
tween Micronix and the CP/M simulator. It is clear and
straightforward, and very easy to get used to.

Upm can be executed in direct mode with command line
arguments to set up drive/directory relationships and start
up programs. The command line “upm a:/cpm b:./ b:
a:ws” will assign drive A to “/cpm’ and drive B to *./;.” It
will then enter upm, log in drive B, and execute A:WS,

Upm is also supposed to handle output to the list device.
The command argument “LST:!/bin/1pr” will cause list
output to be piped through the program /bin/1pr. Try as I
might, I’ve never been able to get this particular part of
upm to work. Instead, I’ve had to move the text files to be
printed to an 8” floppy, then print them on Pandora, my S-
100 computer system.

Upm is a close simulation of CP/M, but it’s not perfect.
For example, upm doesn’t support multiple user numbers
and the CP/M USER command. CP/M’s STAT program
doesn’t work; upm has its own version of STAT, which
shows the amount of disk space left. Unfortunately, it
doesn’t handle $sys and $r/o files. It also doesn’t support
other of the STAT options including VAL: and DSK:.

When upm is executed, Micronix “forks” a new process,
so for each copy of upm running there are at least two pro-
cesses. When two users are typing into WordStar, they can
easily out-type the program by entire words. There ap-
pears to be a 25-50% reduction in response time when the
second user logs into Micronix and powers up upm,

UNIX compatibility
Because UNIX has been around for years, it has evolved
into many different versions.

For quite some time, the most common Bell version
available was called UNIX version 6; Micronix claims to

By simulating UNIX and CP/M, Micronix offers the
best of both worlds for the Z80 processor.
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Micronix continued . . .

be version 6 compatible. Unfortunately, version 6 is rather
old. In doing this review, I was unable to find a version 6
system to compare with Micronix.

In examining Micronix, it would be foolish to consider
discarding it because it is not compatible with the latest
versions of UNIX. Micronix is a Z80 version of UNIX,
and as such should be treated with a great deal of rever-
ence. The questions I asked were: How close to the “spirit”
of UNIX is Micronix? Does it act the same? Are directo-
ries and files treated the same way? Are the shell and shell
commands similar? Do most of the tools behave the same
way? The answer to all of the above questions is an unqual-
ified yes. Micronix is very similar to UNIX and is quite
faithful to the “spirit” of UNIX.

Benchmark Tests

A set of simple benchmarks was put together to get a feel
for the speed differences between UNIX and Micronix.

The Processor Intensive Tests consisted of register- and
nonregister-based versions of the Sieve program originally
printed in Byte magazine. The Disk Intensive Tests created
a large file, printed the last few lines of the file, and sorted
the file. [Editor’s note: Lack of space prevented inclusion of
the programs and shell scripts for the benchmarks. They are
available on request from Microsystems.]

To test the multiuser capabilities of Micronix, the con-
current tests were run. The most arduous test of all was
running two concurrent sorts simultaneously.

The final set of tests (Operating System Intensive Tests)
was used to see how much overhead existed in the operat-
ing system. Since nearly all programs running under an op-
erating system use system calls, a test such as this, which
examines how long the operating system takes in a call, is
quite valid.

These tests were performed on the Decision 1 running
Micronix (hardware cost about $6500), a Digital Equip-
ment Corporation VAX 11/750 (no users logged in; hard-
ware cost about $250,000), and a representative 68000-
based UNIX System III system (hardware cost about
$20,000) using Sun memory management architecture
running UniSoft’s UniPlus+. Both the Micronix system
and the UniPlus+ 68000 system used the same type of
5Y," mini-Winchester hard disks, while the VAX used
very fast Fujitsu disks.

All tests were run using the identical set of shell scripts.
Timing was accomplished by executing the program date
before and after each test. To ensure that concurrent pro-
cesses had finished, the program wait was used before date,
so that all processes finished running before the time was
printed. All tests were run with only one user logged in and
each machine in multiuser mode.

As can be seen from Table 1 (benchmark execution
times), Micronix is quite a bit slower than both the VAX
and the 68000 system. Although this was to be expected in
the processor intensive tests, it is something of a surprise to
see such a difference in speed on the disk intensive tests be-
tween the 68000 system and Micronix.

Conclusions

Micronix is quite faithful to the “spirit” of UNIX and al-
lows most CP/M-based programs to run under its CP/M
simulator upm. In most cases, the speed degradation nor-
mally found in a multiuser system was not terribly severe,
and the system functioned as expected in a multiuser
environment.

Micronix is an operating system that will live the life of
the Decision 1 computer. As a method of allowing multi-
ple users to run CP/M-80 software simultaneously while
making some of the better features of UNIX available,
Micronix is excellent. As an engineering feat, I respect the
accomplishment of Gary Fitts (the guiding force behind
Micronix) and the others at Morrow. Micronix is a shining
example of what fine engineering talent can produce to run
on the tiny Z80 processor.

Editor’s note: A beta test version was the subject of this re-
view. The current version (1.6) incorporates many correc-
tions and enhancements, some of which address the prob-
lems noted in Dave’s review.
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With 1I/0 redirection, “small” tools can be
created and used as building blocks for
powerful new tools. Micronix is very similar to
UNIX and is faithful to the “spirit” of UNIX.
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FORTH for Z-80®, 8086, 68000, and IBM" PC

FORTH Application Development Systems include interpreter/compiler with virtual memory management and
multi-tasking, assembler, full screen editor, decompiler, utilities, and 130 + page manual. Standard random ac-
cess files used for screen storage, extensions provided for access to all operating system functions.

Z-80 FORTH for CPIM® 2.2 0r MPIM Il . o0 i ittt e et e e e e e e $ 50.00
8080 FORTH for CPIM 2.2 0r MPIM 1. . ..o\ ottt ettt $ 50.00
BOBG-FORTH f6r CPIM:88 Gf MS-D0DB s, 1o s i 5is sisinie 5105 8 £ioe sisis & 6405 widie s 6 55w w500 S8l5 05 $100.00
PCIFORTH™ for PC-DOS, CPIM-86, 0r CCPM. . . ..o\ttt e e $100.00
BBO00 FORTH TOr CRIMBBK ... ...oi i hi5s 438 B B 220 v B 4 5 s i SERS 455 La2s 5% o s $250.00

FORTH + Systems are 32 bit implementations that allow creation of programs as large as 1 megabyte. This is
the only language that supports the entire memory space of the 8086/88 directly for programs and data!

REIFORTH £: for PC:DOSOMEPRIMBE . cuovvn s s omms wus, s fats v wefs srafon sl o < Soaoi, S v $250.00
8086 FORTH 4+ for CPIM-8B. . . . ... e e e e e e e e e $250.00
Extension Packages for FORTH systems
Software floating point (Z-80; 8086, PCONIVY . « cow s s s v gt ¢ we oumd se o 08 i s 955 &5 $100.00
Intel. 8087 s3upport (BOBB; PCONIY): i s s s v wvaan wins & oo siviin s o vwie fvesis St Srasins s avans g $100.00
AMD 9511 support (8086, Z-80 ONIY). ...ttt e $100.00
Color graphics (PC OnlY) . . ..ot et e e e e e e $100.00
Symbolic interactive debugger (PC only). . ..ot e $100.00
Cross refer@nte UMY ux cuu v son v s ¢ s s o 5 ol s o s Sares e v sii Gem's s dhrad o $ 25.00
PCIGEN™ (sustonm charactergats; PCOnIN) s wess v s sos 5 s5 sass a5 ¥ s saws it sias o $ 50.00
Hlerarehical flle mManagerss 1 ims warw avm s v ¢ aoon siwrs @ @@t s e S @ s S0 9w i $ 50.00
B-tree INdeX MaANAGEI. . . oottt e e e e e e e $125.00
B-tree index and file Manager. . .. ...ttt e $200.00

QTF + Screen editor and text formatter by Leo Brodie,
for’|BM PEWIth IBM or EDSON Printer: s coms v 7 moy sons oo Sous S350 186 o0y 2o o aan $ 50.00

Nautilus Cross Compiler allows you to expand or modify the FORTH nucleus, recompile on a host computer for
a different target computer, generate headerless code, and generate ROMable code with initialized variables.
Supports forward referencing to any word or label. Produces load map, list of unresolved symbols, and ex-
ecutable image in RAM or disk file. No license fee for applications created with the Cross-Compiler. Prere-
quisite: one of the application development systems above for your host computer.

Hosts: Z-80 (CP/M 2.2 or MP/M 1), 8086/88 (CP/M-86 or MS-DOS), IBM PC (PC-DOS or CP/M-86), 88000 (CP/M-68K)
Targets: B8O, Z-80, B0B6/88, 6502, LSI-11, 68000, 1802, Z-8

Cross-Compiler forone hostandonetarget. . . ... . . it $300.00

Egchiadditional target: sams son ¢ sor tiens oan s Sen 0 505 voss S0E s 55 tore bk Js BER T SR Nan $100.00
AUGUSTA™ ADA subset compiler from Computer Linguistics, for Z-80 computers under CP/IM2.2.. .... $ 90.00
LEARNING FORTH computer-assisted tutorial by Laxen and Harris for CP/M, includes Brodie’s
arting FORTH . ... oottt it ittt e ettt e sas it saasaneesansasanssannsnisnas $ 95.00
Z-80 Machine Tests Memory, disk, printer, and console tests with all source code in standard Zilog
INABIMOMIGS ..o wioiven wsns summis sivunie siosn nigwse ssmsson, snee sisaech Bslh 5 Hone qunihue spedl niokas® Sheinis Shae 5 Sann wiots o 258 mnpns shimen Bd $50.00
DATA ACE, fully relational data base system from CSD, for the IBM Personal Computer. Faster and more
powerful than ABASE I1; ciu e i o arios siwin sewts wrimos rimars st «iaseth svsth 5 ageis Sivess svaos 3 o0 Soamos e it miave $595.00

FORTH application development systems require 48 kbytes RAM and 1 disk drive, Cross-Compilers require 64 kbytes. All software distributed on eight inch, single den-
sity, soft sectored diskettes except PC/IFORTH on 5% inch single sided double density diskettes. Prices include shipping by UPS or first class mail within USA and
Canada. California residents add appropriate sales tax. Purchase orders accepted at our discretion.

Laboratory Microsystems, Inc.
4147 Beethoven Street
Los Angeles, CA 90066
(213) 306-7412

Z-80 is a registered trademark of Zilog, Inc. Augustais a trademark of Computer Linguistics
CPI/M is a registered trademark of Digital Research, Inc. dBASE Il is a trademark of Ashton-Tate
IBM is aregistered trademark of International Business Machines Corp. PC/FORTH and PC/GEN are trademarks of Laboratory Microsystems Inc.
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Upgrading Older $-100
Computers to the
CompuPro Dual Processor

by David W. Bray

pgrading your 2 MHz S-100 computer to a

16-bit processor may not be as difficult as

you might think. This article describes how

to upgrade an IMSAT 8080 (and other S-100

computers) that has a 2 MHz 16K-chip
Expandoram I memory board to incorporate a CompuPro
8085,/8088 dual processor board. This modification allows
the 8085 to run at 4 MHz and the 8088 to run at 5 MHz.
This article also discusses a simple memory management
technique that allows the 8088 to have its reset vector at
FFFFO0 and a small amount of RAM memory at that loca-
tion. With this modification the S-100 computer can be ex-
panded to any desired amount of memory without concern
about memory allocation for the 8088 reset vector.

My computer is an ISMAT 8080 with an Expandoram I
(64K), a homebrew 1/0 board, a North Star double-densi-
ty disk system; it had the original IMSAT 8080 processor
board. I wanted to upgrade the processor. The obvious
choice would have been a Z80 board, but with all the activ-
ity in 16-bit processors these days it somehow didn’t seem
right to upgrade to a faster processor that was of an old
vintage. So I decided that I would purchase the CompuPro
dual processor board. I knew I was taking a big chance that
the Expandoram I would not work with the 8085/8088. 1
figured if worst came to worst, I would have to buy a new
memory board. Murphy’s Law prevailed: after purchasing
the board, my worst fears were realized. The dual proces-
sor board did not work with the Expandoram I. However,
there is a happy ending to the story.

The CompuPro dual processor board has both an 8085
and an 8088 processor. On power-up the 8085 processor is
activated, and the 8088 is in the hold state. The user can
switch to the 8088 by the execution of an IN instruction.
This will activate the 8088 within four clock cycles. The
IN instruction actually causes the processor board to tog-
gle between the two processors.

The processor board allows the user to select the speed
of the 8085 to be either 2 or § MHz. The 8088 is always
running at 8§ MHz. Since the board is switched to the 8085
processor on power-up and I could run it at 2 MHz, I felt
that there was a chance that I could modify the
Expandoram I to get it to run at at least 2 MHz with the
8085. That is what I did first.

Expandoram modifications
My Expandoram I was an early Revision A board. After
some research I found that later revisions of the board had

Dr. David W. Bray, Dean, Educational Computing Sys-
tem, Clarkson College of Technology, Potsdam, NY
13676.

modifications to allow jumper changes for an IMSAT 8085
processor. Having made these modifications, the
Expandoram I did work at 2 MHz with the 8085 proces-
sor. For those readers who have an early version of the
Expandoram I, these modifications are shown in Figure 1.

Although that was a beginning, I still had some difficul-
ties to overcome. The North Star disk interface is memory
mapped and uses the READY bus signal to put the proces-
sor in a wait state until it has obtained data. The
Expandoram uses the S-100 WAIT signal (pin 27) to rec-
ognize that the processor is in a wait state and therefore
must refresh the memory by its own means. This is all well
and good except that the IEEE-696 standard, which the
dual processor board uses, does not define the WAIT bus
signal. Therefore, it is necessary to create such a signal ex-
ternal to the dual processor board. This is easy to do, and a
circuit for creating WAIT is shown in Figure 2. The two
ready signals PRDY and XRDY must both be sensed,
since the IMSAI front panel uses XRDY to indicate that
the front panel is holding the processor in a wait state. The
signals pWR* and pDBIN* synchronize the ready signals
so that the generated wait signal is nearly the same as
would have been produced by the 8080. The signal
pDBIN* (the inversion of pDBIN) is generated in the
memory management circuit discussed below. I built this
circuit on an S-100 wirewrap board, along with the memo-
ry management circuit.

The next challenge was to get the 8088 working. Careful
study of the timing diagram of the dual processor board re-
vealed that if I could get the memory to work at 4 MHz,
then it was likely that the 8088 would work at 5 MHz.
Through some more research (i.e., reading a lot of adver-
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Figure 1. Expandoram modifications.
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Table 1. IMSAI nonstandard S-100 bus pins

Pin IEEE IMSAI Implementation

20 GROUND UNPROTECT Do not remove GROUND from 85/88 board;
disconnect pin 20 on front panel

21 NDEF SINGLE STEP Front panel produced

24 L] &b, ®from 85/88

25 pSTVAL D, sSTVAL from 85/88

27 Reserved PWAIT WAIT circuit produced

28 Reserved PINTE **GROUND**

53 GROUND SENSE SWITCH DISABLE Not used

55 DMAO* CHASSIS GROUND Remove GROUND

66 NDEF Unused Special Phantom

69 Reserved PROTECT STATUS Not used

70 GROUND PROTECT Front panel GROUND

71 Reserved RUN Front panel produced

98 ERROR* SSTACK **GROUND**

NDEF = Not to be defined.

tisements) I found that J.E.S. Graphics of Tulsa, OK of-
fered a kit to upgrade the Expandoram I to 4 MHz for $10.
I ordered the kit and installed it in about 10 minutes. I then
charged the crystals on the dual processor board to 8§ MHz
for the 8085, and to 15 MHz for the 8088, resulting in 4
MHz and 5 MHz processor speeds respectively. Much to
my pleasure the old ISMAI was up and running with the
dual processor board. The J.E.S. Graphics kit warned that
it might not work without additional modifications, and
they gave hints as to how to get the memory board to work
if it didn’t work right away. Mine worked the first time
(where was Murphy?), and it has been running reliably
now for over six months.

The IMSAI front panel
The CompuPro processor board has provisions to work
with the IMSAI (and other) front panels. The IMSAI
front panel does work with the modified Expandoram and
the dual processor board with one exception. The deposit
feature will not work. To obtain a reliably operating front
panel at 4 MHz, a small modification to the front panel it-
self was necessary. When the processor board was running
at 4 MHz, sometimes when I would enter an address with
the EXAMINE switch, the actual address latched by the
panel would be one number greater than the one I entered.
This was fixed by inserting a 100 ohm resistor on the front
panel between pin 9 of U13 and pin 6 of U15. (Note: the re-
sistor must be close to pin 6 of UlS5 so that it is on the UIS
side of the wire before it connects to C8.)

To complete the modification, there are a few S-100 sig-
nal connections that should be attended to, to be sure the

panel is enabled and to make the front panel lights look
about the same as before. Table 1 lists S-100 bus definitions
of the IEEE standard (and therefore the dual processor
board) that differ from that of the IMSAI It also lists the
bus signals as they are implemented. Those marked with
** should be done to make the front panel operate and to
have the lights as they were. These ground (or removal of
ground) connections simply provide signals that the
IMSALI front panel really would like to have which the
IEEE-696 standard does not provide. Except for the re-
moval of the ground from pin 20, they are not necessary
but probably are worth the small amount of effort, since
they can be placed on the same board as the WAIT signal
circuit.

Memory management

There is a small problem in managing memory for the two
processors if more than 64K of memory is to be used. The
8088 processor will address 1 megabyte of memory with its
20-bit address bus. The 8085 will addresse 64K with its 16-
bit address bus. The IEEE-696 standard specifies a 24-bit
address bus that will address 16 megabytes. To coordinate
these differences in addressing capabilities the CompuPro
dual processor board has a simple memory management
register that allows the user to latch the high-order 8 bits of
the IEEE-696 24-bit address bus when the 8085 is in use, or
to latch the upper 4 bits when the 8088 is active. At first
thought this seems like a nice solution, allowing the user to
incorporate as much memory in his or her computer as de-
sired. However, there is a problem with this. Before we dis-
cuss this in detail, we need to understand how the 8085 and
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Figure 2. Wait signal.
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We’re Flooding The Market

MINIMUM SHIPPING $3.00 - NO SURCHARGE ON VISA/MASTERCHARGE

1-800-545-2633 - Continental U.S.

DISK DRIVES DISK DRIVE CABINETS
SHUGART SHUGART 800/801R 8” CABI N ETS
B ::gia;g%) ................ :.;ggg RECONDITIONED *NOTE-Power supply will accommodate hard disk
8" SABOTRSSOD) ... ... ... 35900 90 DayWarranty .................. 160.00 8" *DDC88V28 w/PS vertical-for 2-8” drives ....... 300.00
8" SABSTR(DS/DD) . ... .. oeeenn 479.00 TANDON 8" DDC88T-1 w/PS vertical-for 2 or 4-8”
5%"TM100-1SSDD ............... 19500 thinline drives 300.00
QUME 5%" TM1002FORIBM ... .......... 2000 | o A AEGTA . e AR A EleRl 2 s Gt LR )
BUDTBIBY) svonnvnmariiiin 490.00 DS/DD 8” DDC88T-2 w/PS vertical-inexpensive version for
MITSUBISHI 8" TMB48-2(DS/DD) . ........... 425.00 2:8" thinlinedrives .. ...ovis v o v susns 225.00
U MBS e ize s B0 ppinmg.. T ERIEC 8” *DDCB8V w/PS vertical-for 1-8”drive ........... 249.00
DS/DD 40TR ssopaotr 8” *DDCB88H w/PS horizontal-for 2-8" drives ... .... 300.00
5% M-4853 Y2 size ... ............ . 410,00 5 FD250.5 195.00
96 TPl same as TM 700-4 """""""" C
DS/DD 40TR 2]
5" M-4854 Va size .. ... ........... 439,00 5% ” CABINETS
o SIEMANS s =
;fm*f’;:",’g,f’,"z’?g';f ;',j:rmars 8" FD100-8 (SS/DD) 110V . . .. . .. 179.00 51" DDC5H w/PS horizontal-for 1-5%" drive .. ... .. 59.00
8" M-289463(110V) .. .. ...... .. .... 399.00 8"FD1008(SS/DD) 220V . ........... 199.00 51" DDC55H w/PS vertical-for 2-54 drives ........ 89.00
STD 8" DS/DD 1.2 MG : MPI
M-2894-63SS/DD) 220V . ... ......... 449.00 5" B5140TRSS/OD .. . .. ..., 195,00
8" M-299663 . L., 439,00 5%"B52FORIBM ................ 250.00
Thinline 8” DS/DD 1.2 MG 80TR DS/DD

Lemon (6AC outlets-3prong) ......... 46.00 QOrange - AC surge + EMHl\ler(B outlets)
Lime (5 - 3 prong pwr cord w/on-off s.wm:h 69.00 Plum-EMI-AFfilter ....................

DISKETTES DISK DRIVES

119.00
39.00

NK|
& COLOR CODE YOUR FILES FORAPPLE AND ERANKLIN
ADVANCE ACCESS Disk bbbl MICRO—SCI
AA-5Y% (Holds 82 Disks) . . ............ 19.00 i ettes by 3M with lifetime warranty, 5 § , , oqinp) .. 22000 0 PI-1(9" Amber Hi-Res).
AA-8 (Holds 82 Disks) ... " ........... 2600 | SOIOrS. Prices ore for package of 10. . o | A-40(SIDD) 111 27900 | PI-2(9” Green HiRes) ...
Smoked Plexiglass Disk Tubs "H et L R - 190010 § ) 70(Quad Density) ..............350.00 | P-3(12" Amber Hi-Res).
5%" Sgl side/dblden ... .. 20.0010 PI-4 (12" Green Hi-Res)
LIBRARY GhmES 5v" Dbl side/dbl den 26,0010 [ Controller...... 70.00 (
Sasdutus n At e 250 ¥ 5y 10 sector . 2200110 RANA SYSTEMS A SANYO
CAg-8" coeeo 300 ) 590 16 sector . 22.00110 || ENitel(SS/DD) .....ooveenin... X DM5109(9" Green)............... .. 89.00
Colors Avan{able colsr bursl assf 8" Sgl side/dbl d 29.00/10 Elite I {DSIDD). < o0 ¢ viesnsmpvrnns % DM2112 (12" Green) 15MHZ aas ....84.00
beige, black, blue, red, gray 8" Dbl side/dbl den .36.00110 J Elite Il (Quad-Density) ..... . 539, BMC
Controller. R X BMC 12 AU (12" Green) . .. ..
BMC 9191 Color Composite . .........
DATA CABLES MODEMS AMDEK
Hayes Smart 300. . . 199.00 TRI602B 250ea.  TMS2716(5+ 12V) Colorlandw/sound . ................... 299.00
8"DSC 88-2SKT-for 2-8" drvs Hayes Smart 1200. . .. 498.00 | 22 JLEer  TMom o aatd Color IRGB ... i <o 508.00
. ColorMIRG@B ........covvvinuviniin... 399.00
wiskt.conn, .. .................l. 16.95 NovationJ-Cat300.................119.00 2718(5V) 53950 TMST16.4(200NS) . 5475 6n.
5% "DSC55-2SKT- lor 1 5‘/- Novation Apple Catll...... - . 269.00 MANY OTHERS IN STOCK

dvswiskt.conn. .................. 15.00
RSZ32MM ' (mae to male) . - 1800 E-PROM ERASE S CONNECTORS WARE
IBMtoPAR . ... L 32,
Osborneto PAR ........ ceen.... 32,00 QUV-TB/1(hobby) ..................... 49.95 nizglzncg?':'::n FLAT RIBBON TYPE ASHTON-TATE
KayprotoPAR..... i SO .. 32.00 QUV-TB/2 (Industrial version) .. ... ...68.95 [ DAZR N e L D-BASE Il
OKl-DataSerial ..................... 24.00 } QUV-TB/2 (w/timer & safety switch) ...... 97.50 N oezsvcos ... 100 1DC2Hood 180 $409.00
8:100 Connactors 10 lor 25.00
S-100 PRODUCTS _ coaezaiemon
IN PRICE!

CARD CAGES/MOTHER BOARDS

MAINFRAMES SIERRA DATA COMPUPRO

oo 2 paany canvanaesn am _ssssop ] 57100 all assembled and tested
*IEEE-696-No termination required For 2 Standard 8 Drives SDS-SBC.100S-4mhz siaver? serial System 816A . .....4000.00
MF+DD6 (6SIOtM/B) . ...\ 699.00 J H2TEt i s o iobs s | DRSAME. e v 2100
wicard bare card | MF+DD8 (8SIOtM/B) ...................... 7a000 |EEEERSELL iR ) gueese oo el
Slots BareBd  A+T  cage  cage J MELDD12(128I0IM/B). .. .. 790.00 || Sscrumioscamirses omeios:  siam | Ham21-126K ... 90000
4 1500 40.00 60.00 20.00 For 2 Thinline 8” Drives BOARD SETS el R oy
IMF +DD6C (Cadillac version) ............... 500.00 Active Teammates ... ... 50.00
6 20.00 48.00 70.00 22.00 IMF +DDG6F (Ford version) .................. 350.00 o sa%lzt Bare Board Sat Avallabie Enclosure 2C(dlw‘slkl 2 675.00
3 4 all lor others
8 2500 69.00 100.00 31.00 For 2 - 5%" Disk Drives QTCFOC 58 Fioppy aisk contioller
MF+MD12 (128I0tM/B) ........c.ovven.. 575.00 || Bare oard so1 .‘."L"* _.s_m;. 2 w000 CPU/MEM/IIO
12 30.00 99.00 140.00 41.00 Standard Plain Front 1) lctudes menuals & essembi instructons
3} Monitor & B10S available. Add $30.00 QTC-SBC 21488 1 ser 1 par $50.00
MF+12{(128l0tM/B) ........cociinin.n .500.00 greseczarsT s
18 45.00 15000 200.00 5000 § yie . o (22 siOtM/B) ... .iiiss 600.00 -
22 6000 185.00 —  75.00 | Allmainframes except IMF+DD6F have EMIfilter,2 AC e
4 - outlets, 15 ea. DB25, 2 ea. 50 pin, 2 ea. 34 pin, 1 ea. QTC.EXP + 1 Bare B aymam 105.00
All card cages will accommodate a 4" fan Centronic cutouts, power supply for 8" MF OTC Exp s I aK Ao T fipoaK o MEG) | 543000
A SZ000 for 1 fanAdd $30.00 for2 fans | (—5V1A/+5VEA/ +BV1BA/+ 16V3A/ +24VEA) Secatiisti s a

Retail Sales Laics : Mail Orders

123 East 200 South .(l:.obrﬁ %ten;%toaaﬂnLallgg P.O. Box 3150
Salt Lake City, Utah 84111 P sl Salt Lake City, Utah 84110

1-801-363-3314
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with LOW, LOW Prices

CALIFORNIA RESIDENTS SAVE 6% SALES TAX
8 YEARS (1976) EXPERIENCE IN COMPUTER MAIL ORDER BUSINESS

PRINTERS APPLE/FRANKLIN ACCESSORIES SYSTEMS

DIABLO ASTAR
620(25CPSISERIAL) . ... ....i i 940.00 RFModulator ...............coviivininn...... 19.00
830 (40CPSMULTIR . 1,825.00 oot s Craomce  RANGE MICRO e Apple ll E Starter. .. ... 1,625.00
r raj Ics In BRI oot A A
C, ITOH Grappler & 16K Bufier Exp. ... .. ... 111 1[1] .. 178.00 Eagle PC (16BIT) (1-320 K FD
Pro-writer | (8510A) Par 120CPS............ 365.00 " TG PRODUCTS
Pro-writer | (8510A) Serial 120CPS .......... 529.00 JOYBUOK e st o 3000 64RAM)........... 1,795.00
Pro-writer Il Parallel15" . ... .............. TR R AL .
8600 (180CPS) Par or Serial- E-FIAM 80 BOCOLBAK) . _9?"_‘?‘?'_?‘_"_‘_ B0 Franklin1000 .......... 919.00
18PINSOCPSLTR ..........cunvvnnn 1,099.00 PRACTICAL PERIPHERALS .
Microbulter | 16K PAR o Seal .. o Franklin 1200 Starter .. 1,625.00
6100-18CPS/Diablo Compatible Par. ... . . . . .. 565.00 ol IR ey SO0 Kay Pro II 1.495.00
NEC EVERTEK @ "7 7 = A rsmrrrree ey ! -
NEC7715 (w/Diablo Emulation) . .......... 2,075.00 EVISK {18 AQON MOMON - - v e vemnoimcenr - 4000 ”
NECB8023A (100CPS-Par-Graphics) . ......... 419.00 ——— ‘,,..'.'"CRQTF“‘ N Sanyo MB-100........ 1,589.00
MANNESMAN-TALLY Dumpling GX-P . PR PRERERY Televideo TS-803...... 1,995.00
160L (1B0CPC40CPS LTR10™ ... .vvve .. 635.00 Mefmw-@k--‘-‘-‘-ﬁ ke e L :
180L (160CPS-40CPS ;TH ;.:'% ........... 869.00 e Toshiba T-100 ........ 1,895.00
Kl ABOD Floppy ontroller for L T
Microline 82A (SER & PAR120CPS 107). . . . . . 399.00 AB00-1Cable ... Suncasee: TRY US FOR OTHERS
Microline B3A (SER & PAR-120CPS 157). . . .. . 629.00 !
Microline 82 (PAR-160CPS-LTR-107). . ... . ... 519.00 e e a0
Microline 93 (PAR-160CPS-LTR-15"). . . . .. ... 899.00
Microline 84 (PAR-200CPS.LTRAS™ . ... 969.00 QUR SALTIEST DEALS DISK SUB ASSEMBLY
Microline 84S (SER-200CPS-LTR15") .. .. .. 1,059.00

IBM Add-On Drive

* Direct Drive *

STAR MICRONICS
Gemini 10 (new version)

OUR BEST BUYS

(PAR-100CPSA0"). ..o e ... 289.00 * Ol )
Geminl 15{15" carmiage). .. ...ivvuviiainns 439.00 Olﬂi’f;o(-[(efig _Ilf_glul\ﬁ') 8” SUB ASSEMBLY
SILVER REED

EXP 550P-17CPS Daisy Wheel-PAR . . . .. ... 670.00 * 5ms Track to Track * DDS + O 2EA ss/DD Siemens
EXP 550S-17CPS Daisy Wheel-Serial . .. . . . .. 690.00 REMEX RFD 480 FD100-8 Drives w/Cabinet

TOSHIBA DDS + 2 2EA DS/DD Mitsubishi
. 2 S1 BOA
R o 0 206K Morni MEphETReman il 07800

Z80CPU (Big Z)/64K Mem/Floppy

P-350 (100 CPS-PAR-15") ................. DDS + 4 2EA DS/DD 8” Thinline

Controller (Double D). ... 150.00

Drives w/Cabinet 1,150.00
IBM ACCESSORIES Specify—Vertical or Horizontal Cabinet

DIABLO 5%"” SUB ASSEMBLY
Diablo 620-Uni-Direct Tractor . .................. 110.00 DDS +5 1EA ss/DD Shugart
Diablo 620-Sheet Feeder .......... MAYNARD SA400 Drive
Diabio 630-Bi-Direct Tractor . Elopgy.Controllet & 5ichs Sevsonessimtboest o oo
Diable 630-Tractor Sound Cover . . . X Floppy Controller (Serial) ...................... 225.00 DDS + 6 2EA sS/DD Shugart
Diablo 630-5GL Sheet Feeder.................. 775.00 Flopgy Gontroller (PAR): s secives iy ihyatiis s 200,00 SA400 Drive
JUKI-6100 QUADRAM
SerialInterface . .. .........oooueenonn.. . 55.00 Quadboard 64K .. ... 289.00/459.00
Bi-Dir Tractor . . .....oooooo 125.00 Quadboard Il 64K/256K . . 289.00/459.00
Uni-DirTractor ............. ce........ 9000 Quad Link (Allows IBM PC lo use App\e \I
Software)............ ... 589,00
MANNESMAN-TALLY
Factory Quick Tear ...... s nnine s 2S00 TERMlNALS
Auto FrontFeed ............................1,150.00 Combo Plus (SPC 64K) . . .. 269.00
NEC Mega Plus (SC, 64K) . .. . .. 269.00
THIMBIB s s s s oA . 15.00 HOPIUS(SCY ...oovvviiiirrniriiiiiiiiiinnnnes 114.00
Vertical Tractor .........cccvvvveeeeeeennssn.. 21900 KEYTRONICS
gpgzuqla\ T o B G ;g;% Enhance your PC-with a superior keyboard . CALL TELEVIDEO
i-Dir. Tractor. .. .. R R g 00 B e upARABREKIT 0 B O IVEIVU L. i i i e s i saaa
CutSheet Feeder .............. S 1490000 84K UPGRADE KIT
sa600 M TVO25 ............. ...,
OKI-DATA
84 Cut Sheet Feeder............. s 515.00 : Mcrorex, 0 .. B TVOBD . uceaanoeeaes s
82/92 Tractor . . S b 55.00 IBM 64K wiParity .............. = .. 239.00
Serial Intf. wi2K Buffer (For 824) - 125.00 IBM T2BK WIPATHY ; v.vicoonesapmmmensa smnesn 960.00 Y 3 WG dlats 2laie wialhs =n s s
Serial Intf. wi2K Buffer (For82893) ... 110.00 IBM 250K - o v vrrrrrnsnssssrgennmsnseesrn s - G30.00 RG1000/TV60 Graphics
OKigraph | 82A or 83A Graphics ROM .. ... 35.00
Okigraph Il 824 or 83A Disk for Apple ... $5.00 Upgrade for 925/950 ... 1,100.00
STAR-MICRONICS
BoralIntl Bl .. oovvimn s vk e 70.00 MULLEN COMPUTER
Serial Intf. Bd wi2K Buffer . e B R 120.00 i
Commodore 64 Intf. Bd.. ......................., 7200 TB-4A Extender BD w/Logic Probe ... 8000 ® WYSE-100............... "
TOSHIBA ICB-10 8 Channel Low Voltage .
P-1350 Cut Sheet Feeder .. Pewse 1,125.00 ControllerBD . ................. 180.00 WYSE-300 (COiOI’) """" 1,125.00 .
P-1350 Bi-Dir. Tractor . ... . ... ... 250,
el . ZB-1ZIF Extender TestBD......... 130.00

mA\\_\_R
Retail Sales @ —— " % Mail Orders

123 East 200 South The Great Salt Lake P.O. Box 3150
Salt Lake City, Utah 84111 SOmpater CoMpaY, Wi Salt Lake City, Utah 84110

1-801-363-3314
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Upgrading Older Computers continued . . .

S-100
PINS A9 15 11 D3 A9 15 1 D7
A8 16 us A8 16 u10
34 104 9 A9 A7 17 12 D2 A7 17 12 D6
ﬁ 5 7 AB AG 1 AB 1
o ETE ] ! § A7 AS 2 13 D1 S 13 Ds
82 2 U1 3 A6 e e e ! e
g AR ey A Sl P11 A 31 2114
LB A A3 4 14 Do Al 14 D4
L R S LS A2 7 Ay
A1 17 6 j
1 15 A0 '_"g" %t',_' BT :o -"'65" 5 MWRT*
p——— FCCS* — - FCCS*
1 -
81 6 i 7 A2 8
80 " iR T T =5 6
79 2 U2 3 A0 47
A L2l 7
e L el o g R D—— FC*
93 1 12 D6 o
—_—— PDBIN*
D
15 - uit p
_ 6 78 PDBIN o]
ue |5 sy 13 i
1 15 FCes* 33 A12_3 2 i ol
1y 858 & SSRGS 7 A1 P
92 9 10 ps 12 37 At0__1] o)
o 7 18 D4 tia
42 5 4 D3 74LS138
G s
41 3 us 2 D2
9_4 13 = = = = =14 D1
95 TR B 12 DO
iggan 59 A19 1
15 A18 o 3] \ 6
17 A17 —2] US
16 A1 ——t /
: 741821 Uis  74LS32
90 10 9 D7
SR e e T *5
3 4 = 5 D5 14_ 45
i . us 2,08 74LS74 i
o e | o o
i gl e 00 ~ 74LS125
8 72| , o2 74LS00 1K
—>
1 T 1 MWRT
ue -1,
15 —O<]— FCCS*
10 1
35 14 13 D1
== : ~
36 12 i 11_ DO i
4 r— - e e emd
PR | uUs s
74LS367 74L810
Figure 3. Memory management.
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Upgrading Older Computers continued . . .

8088 go about initializing themselves at power-up.

The 8085, upon power-up, clears its internal program
counter to zero and then begins executing the instructions
found at that address. Most systems have a circuit (or
ROM at memory address 0) that will provide the necessary
instructions to boot the computer up from disk or ROM.
On the other hand, the 8088 expects to find its initial in-
structions at memory address FFFFO0. These are the very
last 16 memory locations of the 1 MB of memory that it
will address.

The dual processor board has a special power-up circuit
that activates the 8085 at power on, and then upon user re-
quest, as mentioned above, it will deactivate the 8085 and
activate the 8088. The user can select whether the newly
activated processor is to continue from the last address ex-
ecuted when it was deactivated or whether it is to restart as
if it were powered up each time. No matter which option is
chosen, the very first time each processor is activated it
must start at its predefined memory address. If there is
only 64K in the system, there is no problem. The 8085 will
start at address 0O, as is the case of any 8080, 8085, or Z80
system. The 8088 will send out the address FFFFO, but
since there is only 64K, the high-order F will be ignored,
and the actual address accessed for initial instructions is
FFFO. Since the 8085 must have been previously activated,
part of its initializing sequence could be to place the 8088’s
initial instructions at FFFO. In case there is no memory at
FFFO, and a ROM must be placed there to get the 8088
going.

A problem exists if there is more than 64K of memory in
the system. In this case it would appear, at first thought,
that there must be a ROM at FFFFQ, since it is not possi-
ble for the 8085 to place instructions for the 8088 any-
where outside of its 64K address space. The 8085 cannot
put instructions at FFFFO, since if an address past 64K is
created by setting the high-order 8 bits of the 24-bit ad-
dress with the memory management register, the 8085 will
be accessing memory that does not contain any instruc-
tions. Setting of the high-order bits in effect switches the
memory bank. The switch applies to instructions as well as
data to be written to memory.

There is a solution. Rather than placing a ROM at
FFFFO, Figure 3 shows a circuit that allows 1K of RAM
to be located from OFCO0 to OFFFF upon power-up and
therefore accessable by the 8085. As soon as the 8088 is ac-
tivated, this 1K of RAM is switched so that it is located
from FFFCO to FFFFF. It remains at that location until
the computer is powered down. The advantage of this over
a ROM is that the memory below FFFFO can be used as a
stack for the 8088. It is a large stack space and is far from
conflict with any other memory in most systems. The cir-
cuit of Figure 3 not only provides this 1K of memory and
causes this memory address change, but also produces a
signal to disable the Expandoram I when memory greater
than 64K is accessed.

Referring to Figure 3, upon power-up the 1K of RAM
overlays the normal memory at OFC00 because the decod-
er U1l produces a low signal at FC* and, because of U13, a
low signal at FCCS* whenever that address is accessed.
During this access the Expandoram memory at OFCO00 is
disabled by the signal from U7, causing the memory phan-
tom to be (low) active. However, after the 8088 is activat-
ed, the full Expandoram 64K is available because the sig-
nal from U8 pin 6 sets U13, which allows FCCS* to be low

Table 2. Integrated circuits required

2 - 74LS00 U6, Ul6

1 - 74LS04 Uls

1-74LS10 u7

1-74LS21 U8

1-74L832 Ul12

1-74L874 U13

1-74L8124 Ul4

1-74LS138 Ul

5-74LS367 U1, U2, U3, U4, U5

2-2114

only when the address range is greater than FOO00. Thus
the 1K RAM then becomes accessable only from FFC00
to FFFFF as determined by U11. When any address out-
side of 00000 to OFFFF is accessed the Expandoram must
be disabled. Since it does not use the new S-100 standard, a
signal must be sent to it to cause it to be disabled. This is
accomplished by creating a disable signal placed on S-100
bus pin 66 (nonstandard). The circuit of U8/U14 creates
this extended address phantom. To allow the Expandoram
to use this signal, one more change to the Expandoram is
required. The Expandoram I decoder U7 has pin 6 tied to
+ 5 volts. Disconnect this and connect pin 6 of U7 to pin 5
of U19 (which is connected to S-100 pin 66). The phantom
memory signal of U7/U14 goes low, disabling any memo-
ry controlled by it whenever the memory at FFFCO-
FFFFF is active, or on power-up the same memory at
OFFCOis active, or whenever the North Star disk is active
(E800-EBFF). Be sure that the Expandoram board phan-
tom signal is connected to S-100 pin 67, since it is required.

The notation used in Figure 3 shows S-100 bus pins un-
derlined; e.g., 78 is pDBIN. In constructing the circuit, all
leads with the same name are connected together. For ex-
ample, Ul pin 1, U9 pin 15, and U10 pin 15 are labeled A9
and are therefore connected together. The same is true of
U3 pin 10, U14 pin 3, and U10 pin 13. Table 2 lists the ICs
required for the circuits of Figures 2 and 3.

Conclusions

The addition of the dual processor board was well worth it.
The cost of a Z80 board would have been nearly as much,
but with much less ultimate capability. The conversions
were easy, and the old IMSAI moves right along at 4 MHz.
It is a real pleasure to get computations done in one-half
the time of the old processor. I haven’t used the 8088 very
much yet, but I do know that it works reliably. The only
software that I have developed for the 8088 is a monitor,
similar to the North Star Monitor. It is very handy, since I
can look at or modify any memory location in its 1 MB ad-
dress space. I am sure that as time goes on the 8088 will see
more action.

David W. Bray is Dean of the Educational Computing
System at Clarkson College of Technology, where he
oversees the Clarkson personal computer project. He is
engaged in research for both the Rome Air Development
Center and the General Electric Company in the design
and simulation of high-throughput computer systems
and the development of fault detection software aids. Pri-
or to joining Clarkson College, Dr. Bray worked for GE
on designing special-purpose computer languages and
other projects.

U9, U10 (Static memory)
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A MICROSYSTEMS TUTORIAL
Relocating Assemblers and
Linkage Editors: Part 1

by Andrew L. Bender

ssemblers that generate relocatable pro-
grams are becoming increasingly available.
The purpose of this tutorial is to explain why
you should consider using these assemblers
and when to use them, as well as exactly how
these assemblers work. Also considered is how the binary
output of these assemblers is used by a linkage editor, and
how to develop software with these programs. I assume
that the reader has had some contact with assemblers, but I
do not assume that he or she knows how an assembler
works, and so that topic will be discussed as necessary. For
the sake of appealing to the greatest number of readers, 1
will use the CP/M ASM assembler as a model of an abso-
lute assembler and Microsoft’s M-80 assembler as a relo-
cating assembler.

Relocatable programs consist of modules, all of which
start at location 0000H, and in which all branch addresses
point to targets that are inside the module or are symboli-
cally defined as “external.” A linking editor can then con-
catenate any number of such modules, in any order, using
information contained in the modules to change symbolic,
relative addresses into absolute addresses. This procedure
not only allows a programmer to build up a library of func-
tional subroutines for performing certain tasks, but also al-
lows programmers to share these subroutines with one an-
other without regard to how they operate internally. Once
written, properly documented, and tested, a program can
be put into the library so that it can be obtained anytime it
is needed. If the user needs an ASCII-to-binary conversion
program, it would be necessary only to look up the library
catalog to see how to use it, and then incorporate a call for
this program into the program that needed it. The program
library avoids the need for constant “‘reinventing of the
wheel.” Smaller, faster assembling or compiling and better
understood programs result when all components are writ-
ten as individual, functional, subprograms.

Relocatable binary modules may be used with other
relocatable binary modules as long as they are all in the
same relocatable binary format. Thus, relocatable binary
modules generated by a compiler may be linked not only
with each other, but also with the output of assemblers and
with precompiled or assembled library subroutines. This
allows a certain degree of interchange of programs at the
relocatable binary level, so that several different programs
may be connected together and used together. The pro-
grammer can write most of an application in a high-level
language such as Fortran or PL/I, and those sections
which required better access to the computer facilities
could be written in assembly language. All of the resulting
relocatable binary modules could then be linked together
by a linkage editor to produce an absolute binary load file
or load module. This load module or absolute binary load
file is the familiar .COM file in CP/M.

Andrew L. Bender, M.D., Neurological Services, Inc., 336
Center Avenue, Westwood, NJ 07675

It is unfortunate that the trend for everyone to go his
own way in software has not been better controlled. When
Microsoft prepared the MITS-DOS program (in late 1976
to mid-1977), they designed a relocating assembler and
linking loader that were the prototypes for M80 and L80.
All of Microsoft’s software that produced relocatable out-
put did so in this format.

At about the same time, Computer Design Labs (at that
time called Technical Design Labs) had gone their own
way in designing a relocatable binary format that was not
interchangable with that of Microsoft. This meant that
Microsoft software could not be intermixed with CDL
software at the relocatable binary module level. Digital
Research did make the output of their RMAC assembler
and PL/I-80, as well as CB-80, compatible with
Microsoft’s relocatable binary format. The result of this
compatibility is that Microsoft and Digital Research 8080
software can be intermixed at the relocatable object code
level. Not to be left out, MicroPro designed their Super
Sort package to interface with the Microsoft relocatable
format.

Nonetheless, vendors still produce software with other
relocatable formats. While the Microsoft format has its
problems, these other vendors have not done anyone a ser-
vice by supplying users with non-interchangeable
relocatable formats. The value of being able to interchange
software at this level far outweighs most advantages gained
by these nonstandard formats. My advice to these vendors
is write a converter that will make their relocatable format
look like Microsoft’s, or one that will make Microsoft’s
look like theirs. If the vendors don’t do it, then you, the
user, will either have to write it yourself or be denied the
advantage of being able to use the growing library of pro-
grams out there.

An assembler that produces relocatable programs is
sometimes referred to as a relocatable assembler. This
term is a bit ambiguous because it makes us feel that the as-
sembler itself may be capable of being positioned anywhere
in memory; but that is not what is meant. A more correct
term is “‘relocating assembler.” A relocatable program is
one which may be positioned anywhere in memory. If the
relocating assembler is also a relocatable program, then it
can be positioned anywhere in memory—and that is where
the ambiguity in the name arises.

Relocation is the ability to position a program anywhere
in memory and have it work properly. Relocation may be
of two types: hardware relocation and software relocation.
To be sure, both types may be mixed so that a program can
be relocated both by software and then by hardware.

Let us look first at hardware relocation, because it is eas-
ier to understand. Imagine that the address space of a com-
puter has been extended by some sort of hardware register.
Although the computer can only directly address 64K of
memory (because it has only 16 address lines) there is, per-
haps, a page register that points to a particular page on
which all 64K of that page may be found. By changing the
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page address, another 64K page will be addressed, and so
on. Because the instructions in the programs written for
this computer do not specify which page they are on, but
only where on the page they are located, programs can be
placed on any page and will run properly as long as they
are not moved around on that page. Both large computers
and micros make use of this feature, which is called seg-
mentation or paging.

Software relocation is quite different. The principle may
be the same, but the method by which it is accomplished is
different. The remainder of this installment will deal with
the construction of software relocatable programs and the
way in which assemblers or compilers produce these pro-
grams. The standard assembler, which produces an abso-
lute program—that is, a program that is not relocatable—
keeps a table of symbols that it produces by examining the
source program. This first examination of the source pro-
gram is usually called “pass 1.” During this pass, the labels
in the program are assigned address values by looking at
the lengths of each instruction in the program, the size of
each storage reservation, the length of constants in the pro-
gram, and any explicit instructions to the assembler (by
means of EQU directives) as to the value to be assigned to a
given symbol. As each label is encountered, it is placed in a
table together with the explicit or computed value.

After the first pass has been completed, the source pro-
gram is read again. This reading of the source program is
usually called “pass 2.” It is during this second pass of the
assembly process that the binary output of the assembler is
generated. During pass 2, each time a label is encountered
as an address or constant in the source code, the symbol ta-
ble is consulted. If the label is found in the table, the associ-
ated value is substituted for the symbolic address or con-
stant where it appeared in the source program. If the label
is not found in the symbol table, then the assembler reports
an “‘undefined” error, usually printing the letter “U" next
to the offending line of the assembly listing. As a double
check, when each label definition is encountered during
pass 2, a check is made to make sure that the value of the
label during pass 2 is the same as the value at the end of
pass 1. If this is not the case, the assembler places the letter
P (“phase error’) alongside each line containing the label.
A variety of other assembly errors might be caused by a
phase error. The most common cause of this error is the
use of the same label at two different points in the
assembly—i.e., multiple definition of the label.

In order to tell an absolute assembler where to position a
program in memory, we use an ORG statement. This spec-
ifies an address by which all of the addresses in the pro-
gram are to be biased. Let us look at a sample program to
understand relocation:

Note that although this is an absolute assembly, all of the
addresses of the various operands, with exception of the
addresses BDOS and BOOT, are all relative to each other.
That means that no matter where this program is ORG’ed,
all of the addresses will be the same relative distance apart,
and the addresses of BOOT and BDOS will not change.
BOOT and BDOS are said to be absolute symbols. An ab-
solute symbol is one whose value will not change no matter
where the program is placed in memory. The other sym-
bolic addresses are said to be relocatable symbols. The ad-
dress values corresponding to these symbols will change if
the program is moved to a new location in memory. Let us
reassemble our sample program for a different origin and
verify that this is exactly what happens:

a1eo ORG A10@0H
glog 312001 START: LXI SP,STACK
#1003 116EQ1 LXI D,MSG
Al06 QEA9 MVI c,9

@198 CD@580 CALL BDOS
A10B C3P000 JMP BOOT
@1P0E 48454C4C4FMSG: DB 'HELLOS'
aaas = BDOS EQU 5

geae = BOOT EQU ]

g114 DS 12

7120 @200 STACK: DW 2

7122 END START

3200 ORG @200H
a200 312002 START: LXI SP,STACK
@2p3 11PEP2 LXI D,MSG
@206 OEA9 MVI Sy 9

@208 CD@500 CALL BDOS
@20B C30000 JMP BOOT
P20E 48454C4C4FMSG: DB 'HELLOS'
@gees5 = BDOS EQU <)

pepe = BOOT EQU @

@214 DS 12

g22¢ @200 STACK: DW 2

@222 END START

Notice that all of the addresses in the program except
BDOS and BOOT have been increased by 0100H.

The relocatable assembler uses certain information sup-
plied by the programmer to determine which symbols are
absolute. Other symbols are considered to be relocatable
unless the programmer supplies special information about
those symbols that may indicate other special uses or
attributes. A relocating assembler places information in
the symbol table as to the relocation characteristics of each
symbol recorded.

f0048" 31 o@828" START: LXI SP,STACK
eap3’ 11 @@@E" LXI D,MSG
goes’ @E 89 MV I c,9
20068" CD 9@85 CALL BDOS
@0eB' C3 faae JMP BOOT
BOBE" 48 45 4cC 4cC MSG: DB "HELLOS'
galz’ 4F 24
Bd85 BDOS EQU 5
aaee BOOT EQU a
@014 DS 12
620" gag2 STACK: DW 2
END START
Symbols:
BDOS agas BOQT eaega MSG @AGE" STACK gazp’

START apge"

Note the quote mark after each relocatable value. Absolute
values are not marked, meaning that the assembler recog-
nizes that they should not be changed. As the assembler
generates the binary program file from the source pro-
gram, it adds the relocation information so that the linkage
editor can determine which values should be changed and
which should not. In order to run the above program un-
der CP/M in a standard system (one ““ORG’ed” at
0100H), the value 0100H would have to be added to every
address marked with a quote mark. The resulting program
would look exactly like our first sample program.

The CP/M utility MOVCPM is a special type of pro-
gram relocator containing both the program to be moved
(a relocatable image of CP/M) and a bit map indicating
which bytes should have the relocation bias added to them

Relocation is the ability to position a program anywhere
in memory and have it work properly, and it may be
of two types: hardware relocation and software relocation.




Assemblers continued . . .

and which should not. In MOVCPM, it is not possible to
move in less than full page increments. The bit map can be
constructed by assembling the program once on one page
address and reassembling it at an address one page higher.
Both outputs are processed by subtracting the programs
byte by byte from each other. Every time there is a differ-
ence in a page address it will equal one, and this can be out-
put in a table. It is then just as trivial to write a relocator
which will move every byte into memory at its correct ad-
dress by adding the bias to each byte in which the corre-
sponding entry in the bit map contains a one. The reason
for using a page increment is related to the addressing
hardware of the 808X series microprocessors. Since the 16-
bit address registers are composed of two 8-bit registers, it
is convenient to organize the address space into 256 pages
of 256 bytes each. Because programs are generally longer
than one page, from a practical standpoint it is only mean-
ingful to relocate pages. The algorithm for page relocation
used in MOVCPM is given by Kildall (1978).

Since computer memory is usually segregated into dif-
ferent areas with special attributes, there has to be a way to
deal with the positioning of programs in these different ar-
eas. As an example, we might allocate our address space as
follows:

LOW MEMORY 00000to 24000 is
Data Storage RAM

MIDDLE MEMORY 24001 to 48000
PROGRAM ROM

VIDEO DISPLAY MEMORY 6000
to 64000 AREA

And suppose this layout represents a fixed widget control-
ler for which we are going to have to write some software.
We would probably want to put our program code in the
ROM region, the data into the RAM region with our
stack, and the video display routines and refresh memory
at the top of the address space. Using an absolute assem-
bler, we just place an appropriate ORG directive at the
head of each program section of data definition section.
But suppose we are using a relocating assembler, which
makes all of the code start at zero? How does one control
all of this stuff? The answer is simple. The relocating as-
sembler contains provisions for dividing up the program
into areas which can be treated differently by the linkage
editor. These areas are called “‘sections”™ or “segments.”
Some programmers may call them “banks.”

Different assemblers have fixed names for both the data
and program sections of a program. The data section
might be called “DSEG”, “DSECT”, “DATA” or some

B DB

other similar name. The program section might be called
“CSEG,” “CSECT,” “PROG,” or “CODE.” These seg-
ments, as we will call them, are characterized separately in
the symbol table of the assembler. All symbols defined fol-
lowing a “CSEG” command have that fact recorded in the
assembler symbol table, and a similar link is recorded for
those symbols defined following a *DSEG” command. In
most assemblers, the appearance of a new segment name
causes the current segment to end and the new segment to
begin. Here is the sample program with the code and data
segregated into the appropriate segments:

paan" CSEG ;CODE SEGMENT

LELTA 31 aegc” START: LXI SP,STACK
ane3"” 11 @ege’ LXT D,MSG
e@a6’ @E @9 MVI c,9
anas’ CD padas CALL BDOS
LLELY C31 #ape JMp BOOT
0RaE" 48 45 4C 4C MSG: DB "HELLOS"'
a1zt 4F 24
0pes BDOS EQU 5
gaae BOOT EQU 8
L4’ DSEG ; DATA SEGMENT
gape" DS 12 ;ONLY THE STACK
egecn ene2 STACK: DW 2
END START
Symbols:

BDOS a8a5 BOOT Aroa MSG BRAE" STACK apact

START enga’

Notice that when references are made to the DSEG region,
the double-quote mark appears next to the value of the la-
bel. The DSEG area can be located at any point in the ab-
solute program by informing the linkage editor where you
would like the DSEG area to begin. The same applies to
the CSEG area marked with the single-quote mark. We
have now created a program with two separate areas that
can be positioned separately by the linkage editor; we
could, however, ignore this division and the program
would still be processed properly by the linkage editor.

A different use for the two different segments would be
the familiar case of those macro instructions which define
a message to be displayed and the instructions that per-
form the output operation. The sequence might be:

MSG. MACRO
LOCAL
MVI
LXI
CALL
JMP

B: DB

C: DS
ENDM

Each time this macro is expanded, a 3-byte jump instruction
is generated. Say there are 200 such macro calls in a pro-
gram. This consumes 600 bytes of storage, and the program
may no longer fit into the storage allocated to it. An easy
way to avoid this is to use CS’:G and DSEG commands:

DH,AAH,A,'S"

L[I|OWODOwWX

MSG: MACRO A
LOCAL B
CSEG ;
MVI G

LXI D,B

CALL BDOS

DSEG ;; GENERATE MESSAGE IN DSEG AREA

ADH,BAH,A, 'S’

CSEG ;: PUT CODE SEGMENT COUNTER BACK ON

ENDM

; DONT ASSUME ANYTHING

Relocatable binary modules generated by a compiler
may be linked not only with each other, but
also with the output of assemblers and with pre-
compiled or assembled library subroutines.
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WE GAVE YOUR DRIVES THE FIRST BREAK THEY EVER HAD.

Drive Control Unit t

floppy drives off during

inactivity by using a state of the art op olsolator .

with zero crossover control and built in activity momtor . .

We've continued to improve the design (it's the size of a business card to

fit within the drive), ease installation time (about 15 minutes) and models are
now available for virtually all popular 8 inch drives (including a foreign version).
So for those of you, who are still grinding down your drives, wearing out media
and exposing yourself to unnecessary noise...isn’t it time to give them a break?

.. 84995
Kit with Documentation ... ........ $29.95
Type of drive MUST be stated with order.
NY residents add local tax. Include $1.50
for postage and handling.

OPTRONICS TECHNOLOGY
P.0. Box 81, Pittsford, N.Y. 14534, (716) 377-0369

CIRCLE 188 ON READER SERVICE CARD

MCP MAKES HIGH PERFORMANCE S-100 BOARDS AFFORDABLE

MCP/SCC-6 Six MHz S-100 CPU ' MCP 64KS STATIC MEMORY BOARD

MCP/FDC DOUBLE DENSITY FLOPPY
DISK CONTROLLER

® Six MHz Z80B, operates at 2, 4 or 6 ® Single or double density operation. ® High performance 150 ns Cmos ram.

MHz. @® Single or double sided drives. ® Extended addressing.
® Two full RS232 serial ports. ® Allows mixed density & mixed drives. @ Perfect for high performance Z80 and
® Bauds rates from 50 to 19.2k. ® Supports Shugart, Qume, Siemens, 8088.
® Three 8 bit programmable parallel Mitsubishi or compatable 8" disk ® Available as 64K x 8 or 32K x 8
ports. drives. module.

Monitor eprom (2716) and 1k 2114 ram
onboard.

Eprom and ram can be disabled on
system boot. PRICE $200.00

CPI/M 2.2 bios & support utilities are
supplied on single density diskette.
CP/M 86 & MS-DOS support available.
PRICE $200.00

PRICE 64K $238.00 32K $180.00

ol
===

MCP COMPUTER PRODUCTS e 6992 El Camino Real, Suite 104-444 e Carisbad, CA 92008 e (619) 438-3270
CIRCLE 44 ON READER SERVICE CARD

THE WORLD'’S FIRST $-100 BUS PORTABLE COMPUTERS
Star-lite HD20 * Star-lite Quad * Star-lite

FEATURES IN-
COMMON FOR ALL 3:
* $-100 BUS (IEEE 696)
* CP/M22
" ZBOA CPU 64K RAM
* 9" GREEN SCREEN WITH
REVERSE VIDEO, ETC.
* 26 PROGRAMMABLE KEYS
* 1 RS232 SERIAL PORT
1 CENTRONICS PARALLEL
* WORD PROCESSING
* SPREAD SHEET
* 34 LBS.
v 75/8"X163/8" X
16 1/2"
" JET-AIRCRAFT-GRADE
ALUMINUM ENCLOSURE

—THE WORLD'S FIRST PORTABLE COMPUTER
WITH BUILT-IN 20 MEGABYTES HARD DISK
* STAR-LITE HD20 * 3 OPEN SLOTS

© 20.4 MEGABYTES

* 183K FLOPPY

* ACCOUNTING SOFTWARE
GL-AP-AR-PR

—THE WORLD'S FIRST S$-100 PORTABLE
COMPUTER WITH 1.5 MEGABYTES FLOPPY
* STAR-LITE QUAD

$ 4,995

* 4 OPEN SLOTS
* 1.54 MB FLOPPY
* ACCOUNTING
GL-AP-AR-PR
—THE WORLD'S FIRST S-100 PORTABLE COMPUTER
* STAR-LITE * 4 OPEN SLOTS
$ 2,695 * 400K FLOPPY

COMPUTERSHUP

139 1st ST. CAMBRIDGE, MA 02141
(617) 661-3723, (617) 661-2670

$ 3,495

* DEALER INFORMATION AVAILABLE

CIRCLE 25 ON READER SERVICE CARD




Assemblers continued . . .

Here, generating the message in the DSEG area displaces
it in the absolute program; after linkage, the message and its
code are no longer at the point where the source code ap-
pears. The jump instruction is eliminated, saving three bytes
on each macro expansion. Let’s examine the source code of
this program to see how the macro is called.

BDOS: EQU 5 ;CP/M ENTRY
BOOT: EQU ) ;WBOOT ENTRY
MSG: MACRO A
LOCAL B
CSEG
MVI c,9
LXI D,B
CALL BDOS
DSEG
B: DB #DH,MAH,A,'S"
CSEG
ENDM
START: LXI SP,STACK
MSG '"HELLO
MSG "TEST OF '
MSG 'CSEG/DSEG'
JMP BOOT
DSEG
DS 12
STACK: DW o
END START

The assembled program is shown below. When a plus
sign (+) appears to the left of the symbolic code it means
that that code was generated by the macro processor of the
M80 assembler. Note the appearance of the CSEG and
DSEG directives, the way the locations change and the
double-quote flags which appear in every DSEG section,
as opposed to the single-quote flags in the CSEG section:

:[2%: A 45 47 2F 44
aelc” 53 45 47 24
@n2a"

3685 BDOS EQU 5 ;CP/M ENTRY
2008 BOOT EQU ] ;WBOOT ENTRY
MSG MACRO A
LOCAL B
CSEG
MVI c,9
LXI D,B
CALL BDOS
DSEG
B: DB ADH,ARH, A, '$'
CSEG
ENDM
s £ TART: LXT SP,STACK
#0028 31 ga2c s L1 SPySTACK
2883" + CSEG
" OE @ + MVI c,9
gggg' 11 agnz" + j#133 D,..008
@@e8'  CD 6A05 + CALL BDOS
2008’ + DSEG .
gego" 0D @A 48 45 + ..0Ag6: DB @DH,BAH, 'HELLO ','3'
ge@4"  AC 4C AF 29 +
apag" 24 + —
3689" b
- MSG 'TEST OF '
LEEEY + CSEG
apeB'  OE 09 + MVI c,9
e@ep' 11 2pp9" + LXI D,..0081
ge1s'  CD @8aS + CALL BDOS
6013' + DSEG o
@pa9* @D @A 54 45 + ..0001: DB @DH,BAH, 'TEST OF *,'S
#68D" 53 54 208 4F +
2011" 46 20 24 +
ap14" + CSEG
MSG ' CSEG/DSEG"
0913* + CSEG
2013"  ¢E 89 + MVI c,9
#@15" 11 @e14" + LXI D,..00882
ggls'  CD 9085 + CALL BDOS
ee1s’ + DSEG
9214 @D A 43 53 + ..AA02: DB #DH,BRH, ' CSEG/DSEG' ,"$'
+
+
+

CSEG

UNIPROM

HE VERSATILE EPROM HANDLER

+« Reads programs 2704, 2708, 2758, 2508, 2516,2716 (1supply)
2532, 2732, INTEL'S 2732A and the 8755A (INTEL/NEC).

+«Reads/erases/programs Hitachi 48016 EEPROM’S

*No personality modules required.

«All signalsare S-100 compatible (canadapt tomostotherbuses)

*Port mapping occupies NO memory space.

*Bus clock rates exceeding 6mhaz.

s All software is 8080/8085/Z80 compatible.

* Software “user” friendly.

* All software is fully cP/M® & cDOS compatible.

Board (A&T) with extensive documentation .. $199.00
Disk software (8” or NORTHSTAR 5.25") ..... $38.00
EPROM-based software with source listing ... $55.00
Expansion console,24pin ................. $50.00

COOS is 6 registered rademars of CROMENCO
Ce/M™® s 0 reqistered trademark of DIGITAL RESEARCH INC
NORTHSTAR s a registered nademark of NORTHSTAR COMPUTER  INC

Featured in July, August '82 Microsystems

i E CER -TEK

6020 Doniphan (915) 581-6697 El Paso, TX 79932
ELECTRONICS MANUFACTURING SINCE 1975

CIRCLE 76 ON READER SERVICE CARD

THE V.L.P." IS HERE!
*Versatile Instrumentation Peripheral

Perfect for Use in Process Control and Data Acqui-
sition Systems or in Standalone Instrumentation

High Performance and Resolution
Extremely Cost Effective

Single Card S100 A/D, D/A, Digital 1/0
Instrumentation Amplifier Input Channel

D/A Voltage and Current Source Output

Full 12 Bit Resolution

Software Configurable Analog Circuitry

25 us A/D Conversion Time

48 High Voltage, High Current Digital Drivers, 100mA
per Output

Drives LED Display and Decimal Points with Software
Selectable ROM Decoding

Two Double Pole Utility Relays

8 Bit TTL-Compatible Input

Self-Test Capability

LR 2 N AL D

$695

Fully assembled and tested. Documentation and
applications software provided. Check, MO, MC,
Visa accepted. MA residents add 5% sales tax, $4
shipping and handling charge.

AUTOMATED CONTROL SYSTEMS
1105 Broadway

Somerville, MA 02144

(617) 628-5373

CIRCLE 200 ON READER SERVICE CARD




Assemblers continued . . .

éel1e’ C3 aane JMp BOOT
QB1E" DSEG
aa2a" S

DS
aaacn aana STACK: DW ° 8

END START

Macros:
MSG

Symbols:
BOOT 2aaa STACK aa2c" START fapa’

Notice that separate location counters are maintained
by the assembler for the CSEG and DSEG sections. The
information as to which values are associated with which
location counter is maintained in the symbol table. During
the second pass of the assembly, when the binary informa-
tion is being output, the appropriate location counter in-
formation will also be output with each value to which it
pertains so that the linkage editor will be able to use it.

Some assemblers allow for more than just a code and
data counter. This and other features will be discussed in
the next installment [of this tutorial.]

Reference:

Gary Kildall,  “A Simple Technique for Static Reloca-

tion of Absolute Machine Code.”” Dr. Dobbs Journal; Vol.
3, Number 22, February, 1978; pg. 10.
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Software

A>DBPACK: Data base manage-
ment;  indexing,  sort/search,
tabulation, address labels ...

A>DBPACK-II: Advanced data
management; payroll, inventory,
large & complex data bases ...

A>COMCOM: Communication pro-
gram; powerful, yet easy to use. |

A>CPMCPM: Transfer files (any |
type) between CP/M computers.

A>FILER: Compresses, archives,
catalogs & organizes files.

A>UNERA: Recovers erased files.

A>MULTED: Multi-file text editor. |

CP/M 1s a registered trademark of Digital Research
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CIRCLE 207 ON READER SERVICE CARD

TITITITITTOTTITITIN.

BDS C

The fastest CP/M-80 C
compiler available today

Version 1.5 contains some nifty improvements:

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

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

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

-

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

BD Software 8" SSSD format, $150

P.O. Box 9 Free shipping on pre-paid orders

Brighton, MA 02135 Call or write for availability on

(617) 782-0836 other disk formats

T OT TS SSIN.
CIRCLE 202 ON READER SERVICE CARD

T TTOTIO TSSOSO rOs.,
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AN OUTSTANDI

“We bought and evaluated over $1500.00 worth of

‘C’ compilers...C /80 is the one we use.”

Dr. Bruce E. Wampler, Aspen Software

C author of ““Grammatiks
Full featured C Compiler for CP/M® with
= /0 redirection, command expansion,
execution trace and profile, initializers,
Macro-80 compatibility, ROMable code.

[T Adds 32 bit data

types to C/80 3.0 compiler. Includes

LSO  Call or write for 16 page booklet
> detailing our programming languages LISP/80,

(213) 986-4885
inquiries invited

15233 Ventura Blvd.,
Sherman Oaks, CA 9140




Sleuthing WordStar Files
with Pascal

WordStar meets Pascal in a recursive article

by Warren Lambert

sophisticated text editor like WordStar in-

visibly marks certain bytes, such as “‘soft”

carriage returns. A Pascal program, called

WSSLEUTH can “reveal-print” files with

invisible marks to help the user investigate
problems, or just understand WordStar files better.
WSSLEUTH examines each byte in afile, and writes it to a
printer to reveal hidden features.

WordStar

WordStar, like Visicalc, is a popular classic among micro-
computer programs. As the Cadillac of word processing
programs, it transforms the humble 8-bit general-purpose
computer into a useful office tool. After reading science-
fiction author Jerry Pournelle’s enthusiastic paean to
WordStar in 1980, I bought it, and after two years of using
WordStar almost daily, I haven’t changed my mind about
its usefulness and reliability. WordStar has quirks, but it
has never ever turned on me with delusions of Pacman and
gobbled up any of my writing.

One of WordStar’s most civilized features is its ability to
mark the spaces and carriage returns it adds as ““soft,” then
to go back later when the text is revised and delete them
without disturbing spaces or carriage returns entered by
the user. The secretary who uses WordStar to type letters
may not care how a text editor marks bytes, but the pro-
grammer who uses WordStar as a utility program will want
to know exactly what WordStar is doing. This article dem-
onstrates an easy way to reveal the details of any WordStar
file with a Pascal program called WSSLEUTH.

Pascal
While Basic is the universal microcomputer language, it
doesn’t include recent advances in the pedagogy of
programming—ideas such as structured programming in
self-documenting modules. Trials with North Star extend-
ed Basic, a good Basic, revealed two serious problems:
short variable names such as “X3”" were confusing, and it
was difficult to structure programs so that the layout visu-
ally revealed their Logic. Further, Basic and 5%/,"
minifloppies share the fault of originality: everybody in
California invented a new proprietary format incompatible
with his competitor’s, preventing users from sharing disks
or programs. The differences among Basics make it hard to
use textbooks to learn advanced techniques, such as disk
1/0 or subroutines, because the examples in the book may
not run until you know enough not to need the book.
Pascal was introduced by Jensen and Wirth (1974) to
make available “a language suitable to teach programming
as a systematic discipline based on certain fundamental
coneepts . . . (page 133).” Studies of computer science stu-
dents suggest that freshmen starting with Pascal rather

Warren Lambert, Ph.D., 5908 Lyons View Drive, Knox-
ville, TN37919.

than Basic became better programmers as juniors and se-
niors; from the beginning they learned methodical habits.
Personally, I found that my beginner’s programs in North
Star Basic started to bog down if they exceeded 50 lines, so
I was reluctant to invest too much energy in Basic, espe-
cially when the programs wouldn’t run with other Basics
without being born again in a tedious conversion experi-
ence. With Pascal, if the programmer sticks to standard
features, rather than machine-specific goodies, a program
should run in practically the same form on any computer,
and the system-specific parts can be isolated in easy-to-find
procedures. The universities have gobbled up Pascal, and
given publish-or-perish pressures, many fine Pascal text-
books are available.

JRT Pascal
I'bought JRT Pascal in order to learn structured program-
ming. I had tried North Star Pascal (USCD Pascal with
input/output for the Horizon), but N* Pascal was isolated
in its own operating system, unable to read or write CP/M
files without fundamental utility programs that I couldn’t
write or buy from N*. When respected reviewers (Edelson,
1982; Miller, 1982) said that JRT Pascal was worth at least
$29.95, I jumped at the chance to buy it.

JRT Pascal worked fine, but the feature that really
warmed my heart was the “RESET" statement:

RESET(DUMP_FILE,FILENAME,BINARY,4096] ;

In standard Pascal, “Reset” means “open a file for read-
ing.” The endearing feature is “BINARY,” which means
“read the ASCII [American Standard Code for Informa-
tion Exchange] file literally from CP/M, just as a CP/M
“TYPE” statement would.” The “4096” sets a buffer of
4096 bytes, so you don’t torture your minifloppies, or go
mad and hock your new car for a miniwinny. The ability to
read CP/M files instead of being limited to the System files
of Pascal means that JRT Pascal (and probably most
CP/M Pascals) can read text files created by WordStar.
This ability to read and write CP/M files is a crucial fea-
ture, since you can still use your regular editor, utility pro-
grams, and anything else you've kludged up outside Pas-
cal. Thus all your expensive resources—CP/M utilities,
favorite editor, programs written and purchased—all pool
their strengths rather than bickéring with each other.

Studying WordStar files

The WordStar manual tells you what to do, but it doesn’t
always explain what WordStar is doing when magic fea-
tures such as “word wrap” are at work. But the evidence
for WordStar’s behavior is recorded in any WordStar text.
Studying text is a useful way for WordStar users to learn
exactly what the editor is doing with your files. Below, a
Pascal program “WSSLEUTH” will analyze WordStar
files; but first, let’s look at the sample text with a CP/M
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Sleuthing WordStar Files continued . . .

“TYPE” statement, which causes the file to be read and
sent to the console or printer (see Listing 1).

When TYPED, the WordStar text looks naive and inno-
cent of any fancy digital footwork. The control characters,
such as S tounderline the abstract, are invisible, as are the
“soft hyphens™ after “Word-" and ‘micro’. But with DDT
(Dynamic Debugging Tool, a standard CP/M utility), we
can see if there’s more in a WordStar file than meets the
eye. The results, shown in Listing 2, appear when you run
DDT while the CP/M * P’ command sends output to the
printer.

DDT flushed out some strange characters. For example,
DDT printed bytes other than periods as ““.”, because they
weren’t in the printable range from A .. Z, a . . z, etc. For
example, in the title, the word “WORDS” in the ninth
DDT line between “SLEUTHING™ and “FILES” [186H
to 18FH] is entirely unprintable according to DDT, even
though it looked perfectly normal when it was TYPEd.

To find out what happened to the word ‘WORDS’ in
Listing 2, let’s examine “WORDS’ in printable ASCII
characters, hexadecimal numbers, ASCII-decimal num-
bers, and binary numbers.

The four different ways of saying ‘WORDS’ appear in
Table 1. The rows called ‘normal’ refer to standard 7-bit
ASCII way of writing the letters ‘W,O,R ...,” and the
‘marked’ rows refer to the characters actually used by

Table 1. Words expressed in common number systems and
WordStar marked text
TABLE I
WORDS'EXPRESSED IN COMMON
NUMBER SYSTEMS AND WODRDSTAR
MARKED® TEXT

Number system

Way of saying 'WORDS'

ASCII normal o

Hexadecimal vaersion
Normal hex
Marked hex
Difference [hex)

ASCII tens version
Normal ASC[CHR) a7
Marked ASC(CHR] 215 207

Difference [ten] 128 128

Binary version
Normat
Marked
Difference

01010111 01001111 01010010 01000100 01010011
11010111 11001111 11010010 11000100 11010011

10000000 10000000 10000000 10000000 10000000

WordStar, according to the DDT listing. The binary ver-
sion reveals most clearly what WordStar did: to mark cer-
tain bytes for future reference, it extended 7-bit ASCII to
mark the eighth bit, which becomes 1 rather than O on
marked text. The really clever aspect of this programmer’s
trick is the fact that normal ASCII-coded devices, such as
terminals or printers, display these marked bytes quite
normally, since such devices only look at seven bits
[0..127]. Thus WordStar is able to remember which
space it added (e.g., by automatic justification) as opposed
to “hard” features chosen by the author, while retaining
WordStar’s cardinal feature: what you see on the screen is
what you get on paper.

Pascal as WordStar Sleuth

While DDT is helpful in exploring a WordStar file, its out-
puts are hard to read. A utility program that prints
WordStar texts revealingly could be useful in studying spe-
cial problems, or for just getting to know WordStar’s be-
havior better. I needed to study Pascal program texts be-
cause a clever text editor like WordStar may be too smart
for one’s own good. Out of habit, I unthinkingly hit * B’
[reform the line] while editing a Pascal program. The re-
sulting code looked perfectly normal, but the Pascal com-
piler gave some very flakey error messages. The reason, I
finally learned after munging* my program into oblivion,
was that the word ‘PROGRAM’ had a marked letter and
was unrecognizable to the compiler, which evidently
looked at all eight bits; yet my 7-bit ASCII terminal and
printer showed ‘PROGRAM’ as a normal word. Once dis-
covered, the problem could be fixed with the standard util-
ity program, PIP (*filename.ext-filename.ext[Z]), which
has a ‘Z’ option to Zero the eighth bit on all bytes in a file.

JRT Pascal could do practically anything you
want—not only display files intelligently but also modify
them. Listing 3 shows a program “WSSLEUTH,” which
reads any file and sends it to the printer after formatting
certain bytes, such as carriage returns, line feeds, and
WordStar “marked” bytes.

The main point of WSSLEUTH appears in the CASE
statement in the “revealprint” procedure, which examines
each byte in the file and writes it to the printer, so as to re-
veal hidden (nonprinting) features. WSSLEUTH could be
changed easily into a byte-oriented utility program merely
by changing the CASE statement as needed and by writing
the output to a new file rather than the printer. This is easy
in Pascal, which views the printer as a Logical file.

Listing 4 shows the first 1024 bytes of Listing 1*reveal-
printed.” Control characters appear in standard control
format; e.g., ‘control-S” appears as * S.” (The Q is a user-
modifiable WordStar control, in this case telling a NEC
Spinwriter to use its second character set; W turns the
second set off.) Marked bytes, such as soft spaces (added
by WordStar for justification) or end-of-words, are under-
lined to show that they were marked. Subtracting 128 sets
bit 7 to zero (27 = 128). Soft hyphens were a surprise, since
I expected marked hyphens. Actually, they are ASCII 31s
(unprintable characters, hex 1F or binary 00011111) and
not hyphens at all, which explains why they are invisible
when you TYPE them. When WordStar shows soft hy-
phens as reverse video hyphens, a clever computer pro-
gram is being deceptively ingenuous, humoring the user
again.

Marked bytes are underlined by WSSLEUTH, and
nearly all the carriage returns in the example are under-
lined. The original text was typed with “wordwrap,” and
most of the carriage returns were entered by WordStar as
soft carriage returns; they appear as ‘[CR]’ in the output of
WSSLEUTH. A normal [or “hard”] carriage return is
‘[CRY, without the underline. The last letter of most words
was marked by WordStar, which is why the word
“WordStar’ in the title is non-ASCII-128: WordStar
marked the spaced letters as ends of words.

A utility program in interpreted Pascal, such as JRT, is

*Mung, the recursive verb: Mung means “mung until no
good.”
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Sleuthing WordStar Files continued . . .

much slower than machine code, especially with the long,
easy-to-write but slow-to-run case statement. However,
the program WSSLEUTH will drive a NEC Spinwriter
7710 faster than its limit of 55 characters per second on a 4
MHz Z80 computer, so the extra speed of machine lan-
guage or elegant programming would offer no practical
benefit. A more machine-efficient version of WSSLEUTH
was written without the long CASE statement, and it ran
in two-thirds of the time used by the version in Listing 3
(which took 24 seconds for 1K with the printer turned off).
With a medium-speed printer, the faster version took 34
seconds, while the slower but easier to read version took 36
seconds; the trickier code saved only 2 seconds.

Conclusion

WSSLEUTH offers an easy way to inspect WordStar or
similar files. Such a program could help to discover prob-
lems in files produced by WordStar, or help the user learn
exactly what the editor is doing with the files it creates.
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04A0 65 F2 20 72 65 61 64 69 6E E7 20 73 63 69 65 6E e. readin. scien
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040 64 53 74 61 F2 20 69 EE 20 31 39 38 30 AC A0 1A dSta. 1. 1980...
0500 C3 .
Listing 3. WSSLEUTH: a Pascal program to reveal CP/M texts.
(% ======= S = *)
(* WSSLEUTH *)
(* a
(* Author: Warren Lambert, 5908 Lyons View Drive, Knoxville TN 37919, *)
(* 615:584-1561 X7724. *)
(* *)
(* *)
(* This program in JRT Pascal 2.0 reads a WordStar text file from CP/M disk, *)
(* and prints it with WordStar“s invisible features and control characters *)
(* marked as follows: *)
(* *)
(* control characters (e.g. control-B) become "B *)
(* marked bytes (e.g. soft CR"s) are underlined *)
(* carriage returns (i.e. 0Dy) become [CR] *)
(% marked carriage returns (i.e. BDH) become [CR] *)
(* line feeds (i.e. 04p) become [LF] *)
(% marked line feeds (i.e. BAHJ become [LF] *)
(* *)
(* Instructions *)
(* Execute WSSLEUTH. It will ask for a file to read (e.g. *)
(* C:RECURSIV.DAT). Enter the file name and carriage return. Test on short *)
(* files, as WSSLEUTH has no built~in interruptions. When the program asks ¥)
(* whether to continue and print another file, answer yes or no as directed. ¥)
(* *)
(* System specific features *)
(* Features that might not run with other Pascals appear in caps in the *)
(* program, and most are isolated in procedures, such as '"console_only," *)
(* which could be changed easily. Some details follow: *)
(* JRT Pascal permits names_including the_underscore_character, and an *)
(* extended ™"ELSE" in the case statement; these reasonable features are ¥*)
(* unwirthy of standard Pascal. "CLOSE" file is not standard, but it is OK *)
(* in UCSD Pascal. *)
(* *)
(* ========= J— m=== *)
program wssleuth;
{ COMMENTS }
var byte : char;
wordstar_file : file of char;
filename : array [1..14] of char;
procedure console_only; {procedures console_only and }
begin {listdevice_only use JRT Pascal }
SYSTEM(nolist); {options to send the output to the }
SYSTEM(cons ) ; {console, printer or both. other }
end; {Pascals may require different }
{routines. NOTE CAPS ON JRT PROCS }
procedure listdevice_only; {JRT Pascal version; make your own }
begin
SYSTEM(nocons);

end;

SYSTEM(1list);

procedure op

begin
write(”
readln(

en_file;

{ JRT features: BINARY reads file

{ literally without EOL.. 4096 is a

enter file name : 7);
filename );

RESET( wordstar_file, filename,BINARY, 4096);
end; { open_file }

{ buffer of 4096 bytes

function NotAgain: boolean; {procedure NotAgain is from
var user_response :char; {0sborne”s Some Common Pascal
begin {Programs, page 228.
console_only;
write(chr(12), would you like another run? (y/n) 7);
readln(user_response);
while not (user_respomse in ["Y",”y”,”N”,"n”] ) do
begin
write(“Type y for yes, or n for no: 7);
readln(user_response)
end;
NotAgain := user_response in [“N","n”]
end; {NotAgain}
procedure revealprint{byte: char); {procedure revealprint sends
begin {checked&altered bytes to the
listdevice_only; {printer. The case statement
if ord(byte) > 127 then {assumes standard ASCII wvalues.
begin

wreite(”_",chr(08));
byte := chr( ord(byte)-128)

end;

case byte of

chr(01) iwrite("7A7); chr(14)
chr(02) rwrite(”"B7); chr(15)
chr(03) iwrite(77°C7); chr(17)
chr(04) write(7°D7); chr(19)
chr(06) write("°F7); chr(20)
chr (07) :write(77°G7); chr(22)
chr(08) iwrite(”"H”); chr(23)
chr(09) iwrite(”<--TAB-->"); chr(24)
chr (10) :write(byte, "[LF]"); chr(25)
chr(13) :write(”[CR]",byte); chr(31)
ELSE :write(byte);
end;

console_only;
end; {revealprint}

procedure crtprint(byte: char);

begin

console_only;
write(byte);
end; {crtprint}

begin {main}

repeat
begin

open_file;

while not eof(wordstar_file) do

begin { and
read(wordstar_file; byte); { CRT
crtprint(byte);

revealprint(byte);
end;

{ underlineébackspace
{ unmark marked bytes

rwrite(”"N7);
rwrite(”707)
rwrite(77Q7);
rwrite(7787);
write(""T7);
iwrite(”7V7);
write(”""W7);
iwrite("7X7);
write(77Y7);
twrite(”-",chr(08),777);

3
3
3
3

{ Until end of file, read a byte
send it
and "reveal print" it omn
{ the printer.

unaltered to the

}
¥
}

}
}

e

e
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The following products are now available through S.A.l.L. to enhance your
CP/M or NorthStar® system —

S.E.A.S. - CP/M compatible operating system for NorthStar® Horizon and
NorthStar® Advantage. $70.00
S.A.LL.B.0.A.T. - NorthStar® compatible Z80 BASIC for CP/M. $70.00

NorthStar® Horizon owners — contact us about octal
capacity floppy subsystems and 5 megabyte removable
hard disk subsystems.

S.A.l.L. SOFTWARE
86 W. UNIVERSITY, SUITE 14 CP/M 1s a registered trademark of DIGITAL

RESEARCH

MESA’ ARIZONA 85201 S AILBOAT. is aregistered lrademark of
(602) 962-1876 SAILL SOFTWARE

Z80 15 a registered trademark of ZILOG
DEALER INQUIRIES INVITED
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Cross Check

by Scott Nowell

othing is as disconcerting as calling a file up

with your editor and finding a piece of it gar-

bled beyond recognition. Upon examining

your text file, you might recognize some of

the prompts from one of your favorite pro-
grams embedded among endless control characters. It may
occur to you that you are seeing pieces of two different files
that have been accidently merged.

What happens is that the disk allocation map becomes
damaged, either in memory or on the disks themselves.
This could be the result of a program crash, a memory fail-
ure (the disk allocation map is in memory at all times),
changing disks during a disk write operation, or even
changing a disk without typing control-C (used to tell
CP/M that you changed disks and the disk allocation map
must be reloaded) before continuing with anything else.

With a floppy disk the problem may not be too severe;
after all, you did back the files up just before you compiled
the new version of the program, didn’t you? Although you
might be able to recover most of the files, you do not know
if the problem will come right back. If the problem is the
result of two files trying to occupy the same block on the
disk, then the files may well appear to self-destruct with no
warning. With a Winchester disk, the problem may be
magnified by the huge number of files on the disk at any
time, most of which were probably backed up sometime
within the last year. Still, you don’t know which files are
merged. If you could view the disk allocation map for the
files, you might be able to decide which file owned most of
the disk space and would be easiest to recover. Enter Cross
Check.

Cross Check checks the disk allocation table of all the
files on the disk against all of the other file disk allocation
tables on the disk. If any duplications are found, either be-
tween files or between blocks within a file, the Cross Check
program displays the names of the files and the disk alloca-
tion tables on the screen. After looking at the display, you
can decide which file is in the worst shape and, Murphy’s
Law notwithstanding, save the most important one with
the aid of a disk sector editor such as DUMP22 from the
CP/M User’s Group. The important point is to delete one
of the files or disk block references so that the conflict no
longer exists.

Crosschk operation
To run the program, type “crosschk,” followed by a car-
riage return. Cross Check asks you if the file names should
be displayed. If you want to see the name of each file as it is
being checked, answer “Y”. The number of the file being
checked is displayed if the filename is not, but the number
is only an indication of how many files have been checked.
Cross Check then prompts you for the name of the drive
to be checked. After the letter is entered (upper or lower
case), the driver is selected, and a list of information about
the drive is displayed:

Address of disk parameter block:
[Misk offset:

Scott Nowell, Future Dimensions Inc., 421 Amherst St.,
Nashua, NH 03063

Address of disk parameter block header:

Sectors per track:

Numter of tracks to read:

Ma:x number of directory entries:
Ma:x number of sectoars to read:
Total files to be checked:

Cross Check then loads the entire directory into memo-
ry and starts cross-checking the disk allocation blocks. If
any disk blocks are found to be allocated to more than one
file, Cross Check displays the names of both files along
with the extent number, the number of the user area they
appear in, and the disk allocation map for both files. The
display format is:

CROSSCHEDOC Ext: © User: 2 Mar: O0ZE2 0024 O0UZS OO0 (OO0 OO s Gl

XASM COM Ext: 1 User: O Mari 0304 O3S

The first file listed is the one being checked against all
other entries, and the second file is the one it is currently
being compared to. The number of entries in the map is
variable, based upon the capacity of the disk drive. Drives
with up to 255K will have 16 map entries. Each map entry
points to a 1K block of disk space. If the drive has more
than 255K of space, the map will show only eight entries,
but they are wordsized values (as in the example above),
capable of pointing to up to 65,535 blocks of 2K, 4K, 8K or
16K.

If no disk allocation block duplications are found, then
the disk being tested is okay and doesn’t have any blocks
belonging to more than one file.

Program description

The Cross Check program is written in C (Listing 1) and
was compiled with the BDS C compiler. When compiled
with the E switch, the program takes about 7K of space
and reserves up to 32K of data space for the directory. The
-E switch tells the compiler the location of the variables in
memory (allowing direct addressing of the variables), re-
duces the amount of generated code, and gives a slight in-
crease in speed of execution. To compile the program, use
the command line:

CCL CROZSCHE. D —EZ000

The compiled program places the directory array in
memory, starting at hexadecimal 2000. The source pro-
gram is set up for 1024 directory entries.

The structures defined at the beginning of the program
can be used in other programs that need direct access to
CP/M disks. The address of the DPH (disk parameter
block header) structure is obtained by doing a direct disk-
select operation via the system BIOS. The select disk BIOS
call will return the address of the DPH in the HL register
pair of the CPU. The DPB (disk parameter block) address
is the fifth item in the DPH structure.

The BIOS call function in the BDS C library does not re-
turn to the “C” program the value returned in HL by the
BIOS call. Instead, it returns the value contained in the
Accumulator. In order to get the value returned in HL, a
new function was required. The new function is a modifi-
cation of the BIOS call function supplied in the
DEFF2.ASM file with BDS C. This new function is writ-
ten in assembly language and must be separately assem-
bled using MAC from Digital Research. The function

98 Microsystems September 1983
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(Listing 2) called HBIOS() adds a third parameter to the
function call and returns, to the C code, the value returned
in HL by the BIOS routine. The third parameter is put in
the DE register pair before the BIOS call is made. The
HBIOS function is used for the sector translation and disk-
select BIOS calls.

To link the compiled code into a runnable program, the
command line

o IME R
is used. The two libraries, STDLIB1 and STDLIB2, must

be named in reverse order to resolve all of the external dec-
larations without having to link the entire modules.

Conclusion

The program is very helpful when used in conjunction with
a disk test program like BADLIM from BLAT Software.
BADLIM does a super job of disk testing and tells you if
any files contain damaged sectors, but it doesn’t tell you
what user area the files are in. This is a problem if you have
the same filename in more than one user area. BADLIM
creates a file in user area 15 called BSBSBSBS.BSB. This
read-only system file contains all the bad blocks on the
disk. Cross Check properly identifies the names of the files
that have had blocks allocated into the BSBSBSBS.BSB
file. It has proven to be invaluable on my Winchester disk
system in finding crashes of the directory caused by new

SUHE HBLOS =L STOLIEZ STULISL

programs gone awry.

Ray Cote originally wrote the program in Pascal MT +
while we were debugging a new BIOS for a Winchester
disk system. Our main goal at that time was to get the pro-
gram running as soon as possible without any particular
regard for speed. I converted the program to C while mak-
ing some changes in the user interface of the program. The
Cross Check program could probably be rewritten again to
execute faster by taking advantage of the C language’s
pointer mechanism. However, it is the type of utility that is
not run very often, so speed of execution was secondary in
the original design. The compare routine from the original
Pascal source was converted to C as literally as possible so
that differences in operational speed could be checked. The
compare routine is completely memory bound, and should
readily show up speed differences between the Pascal and
C code. I was surprised that there was no perceptible dif-
ference in speed between the Pascal and C. o

Scott Nowell is the owner of Future Dimensions, a
small consulting firm in southern New Hampshire spe-
cializing in hardware and software design for
microprocessor-based products. He has designed mi-
cro-based systems ranging in size from simple control-
lers using single-chip computers to complete word pro-
cessing systems with multiuser capability.
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Cross Check loads the entire directory into memory,
then cross-checks the disk allocation blocks.

of reserved directory blacks #/

/% rumber

alos
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char alls
int ckss /% directory check vector size #/
int off3 /% number of reserved svstem tracks #/
)} #debiptr;
int dir_Point{102413 /# pointer to 1024 directorv entries #/
int master_word, test_word: /# temporaries for the compare routine #
total_filess: /# number of valid fcb’s in directorv #/
name[ 30715 /# temp. for file names =/
drivenum? /% number of drive selected Al = 1 #/
chs /% temp. #/
int alloec.onts /% pumber of units an disk map = S/16 %/
int wordss /% boolean for disk map = words/bvtes #/
int disrlavs lean for name displav an/off #/
O S S
Load [rectoerys
Fead the directary from the user selected arive 1nta tne
directory structure arrav. The number of entries 1s
determined by the information in the disk parameter biock.
*/

load_directorv()
¢

int sectors

int new_sects

int max_sects

int dma_adr;

int tracks

int numtrks

dma_adr = directorvs /% a pointer to an arrav of fcb #/

bios(SETTRK.2)§

if ('(debase = HBios(SELDSK, drivenum. NULL))) (
Printf("Can’t Select Zc:",drivenum + “A°);
return(FALSE)

)
Printf("Address of disk parameter bleck header: Zx\n",appase):
drbrtr drbase->deb;
Printf("Address of disk parameter block: %x\n",adrbPtr):
max_sect = (debptr-2drm + 1) / 43
if (!C(numtrk = max_sect / drbrtr->spt))
numtrk = 13
/%
If the data allacation block shift facter 1s sreater than 3
then the disk contains more than 25&K. Whnen the disk contains
more than 256K the allaocation bvtes in the file control blocks
are word pointers (ie. O - 65K blocks of data plock size).
The "word" variable is used to switch from byte sized allocation
blocks to word size. The allocation count tells how manvy plocks
are allocated per fcb.
*/
words = (debptr->bsh > 3)3 /% indicates alloc. maF i& 1N words */
alloc_cnt = (debptr->bsh > 3) 7 8 & 165
Printf("Disk offset: Zd\n".dpbptr-Joff)s
Frintf("Sectors per track: %d\n",debetr-Dbset);
Printf("Number of tracks to read: Xd\n",numtrk)s
Frintf("Max number of directory entrie %d\n" s dPbREr-drm+l);
Printf{("Max number of sectors to read: Zd\n",max_sect)s
/¥
Do the actual read of the directorvy.
*/

for (track = O3 track < numtrk; ++track) (
bios (SETTRK.drbptr->off + track)s
for (sector = 03 sector < drbPtr—2spts ++sector)
bios(SETDMA, dma..adr)i
if (debase->trans_tab)
new_sect = HBios(ZECTRN,sector.dpPpase—>trans_tat)s
else

new_sect = sector;

bios (SETSEC, new_sect)s

bios (DSKREAD, 0) 5

dma_adr += 1255

p

b
Puts("Finished readine directorv.\n")3
return{TRUE)
Y /# read_dir #/

Compare:

This is the actual compPare routine., It starts withn
the first disk allocation mar entrv for the first directory
entrv and compare it to all other disk alloecation mar entries
including the others for the same file. If a match 1s found
the filename, extent. user number, and disk mae for the entry
beins checked and the one it collided with are displaved an
the screen.

The routine works from the besinnine toward the end,
and therefore runs throush entries faster with each one 1t

checks, because it deesn’t need to recheck the entries pre-
ceeding the current one.

*/

compPare()

14
int index, index_ 2, index_3,index_ 4, index.53
int Point,Point_33
Puts("\n*)3
for (index = 03 index < total_files; ++index) (
point = dir_pointlindesx];
Printf("%4d ",index)}
if (diseplav) (
Mavmemi{directorvirPointl. fr.name, 113
namel11] = O3
Printf("%s Ext: %d User: %Z2d Recst UZxH\n",&name,
directorvlPointl.ex,
directorvipointl.et,
directorvipointl.rc)s
]
/%
loor throush 8716 allocation words at each fcb.
®/
for (index_Z = 03 index_2 < alloc_cnti ++index.2) (
Vsl
if non—zerc, compare master word to all other words
*/
if (words)
master_word = directorvipointl.alloc.wlindex_213
else
master_word = directorvlpointl.alltec.blandex_213
if (master_word) {
for (index_3 = index; index_3 < total_filess ++index [
Point_3 = dir_poantlindex_31;
for (index_4 = 05 index_4 < alloc_cnt; ++index_4) (
Va3
Test the master_woerd asainst the one pointed to by Polnt_3.
#/T

if (words)
test_word = directorvipPoint_2l.alloc.wlindex_473
else

test_word = directorvipoint_ZJ.alloc.blindesx 413
1¥ (test_word) (
1f ((master_word == test_wora) &

Ylindex_d4==1ndex_2) && (index==index_3)1) {

/%
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SERIAL PORT i
EXPANDER
AND

MORE

BTA’s MODEL 524 MULTIPORT
CONTROLLER is a code activated one
to four serial port expander — but that’s
not all since it has separate and indepen-
dent UARTS, buffers and handshaking
each port can operate with a different
configuration, i.e. different baud rates,
stop bits, etc. These features also permit
two or more devices to communicate
with the 524 simultaneously.

[
Letter -quality
__printer -
High speed |
printer |

*
" $295 limited time only

“MAGIC/L

The Simple Software Solution
For Difficult Hardware Development

® [nvoke all RSX executive
directives

® Access the 1/0 page

MAGIC/L, the interac-
tive programming language
that brings whole systems
to your fingertips, is now
available for $950.

MAGIC/L directly

* Write assembly code
| * Write programs in simple

accesses all RSX system MAGIC/L syntax
resources and offers a sin- Optimize your productiv-
gle consistent environment ity with MAGIC/Ls blend

that lets you:
e Run tasks and MCR commands
¢ Edit your previous command line
¢ [deal basis for customized user
environments

of Pascal-like syntax and
Forth-like extensibility. It is available for
RT-11 as well as Data General and
68000-based systemns.

Meet MAGIC/L now!

LOKI ENGINEERING, INC.
i 55 Wheeler St., Cambridge, MA 02138 (617) 576-0666

RSX-11 and RT-11 are trademarks of Digital Equipment Corporation
© Loki Engineering, Inc. 1982
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Full duplex with EIA RS-232 protocol
Baud rates up to 19,200

Expansion to |16 ports by cascading

Peripheral ports may be configured
by user software

One year warranty

*MODEL 524

*MODEL 524A
same as model 524 except has 256 byte
rx/tx buffers per port

*MODEL 524D $269.00
same as model 524, plus continuous poll-
ing of each peripheral device for data
transfer requests. The device is auto-
matically connected when its ‘turn comes
up . ON, BUSY and OFF messages are
sent to the peripheral device.

*Other models available — Contact us or
your dealer for additional information.

BAY TECHNICAL ASSOCIATES, inc.

HIGHWAY 603, PO. BOX 387
BAY ST. LOUIS, MISSISSIPPI “39520
16011467-8231

CIRCLE 150 ON READER SERVICE CARD

(computers, peripherals, software)
23022 yeary lane n.e./ p.o. box 225
aurora, orggon 97002

ﬁ )
la EASYKEY SPECIAL

Customized WordStar installation program for Televideo 980 .. . .. $ 100

EasyKey with WordStar PPOZralm . . . . .o oo vt n e oo e e anns 360
EasyKey with Easy Grammatik & Easy Proofreader ............ RRB
EasyKey with Televideo 980 terminal . ...................... 1180

BRtra Basy KaFEoEE: s i an seosimmnm s o soesigg o b semeiee ; Set 50

PRICES (Just a few of our low prices)

Word Processing Miscellaneous

Data Base Managers

Condor 11T £496 Electric Webster $175 Archivist 8136
dBASE I1 465 Palantir I 400 ATI Power (all) 78
dBASE utilities Palantir [T (Apple) 286  Diagnostics IT 80
ABStat 8340  Perfect Writer 2656  Disk Doctor 78
DBFPlus 80 Proofreader BO Fancy Font 178
DBWindow 216 Punctuation & Style a5 NWStatPak 376
DGraph 200 Spellbinder R67 Power! 125
DU 85 Spellguard 130 SmartKey 80
QuickCode 228 SuperWriter 198 SupervVyz 85
User’'s Guide 27.50 The Word Handler 180
Milestone 275  The Final Word 240 Language
Pearl Level 1T R76 The Word Plus 120 $215
Selector V 576 WordStar 282 MBach 80 262
WordStar Utilities MBasic Compiler 210
Worksheets Bibliography $110  CComplier 210
MultiPlan $z228 Cardfile 80 CB-80 419
ScratchPad Bla Footnote 110 CBasic? 98
SuperCalc II 180 Grammatik 76 CP+ 125
e Mail Merge 136  Fortran 80 367
@ Communications MathStar 110 Fortran 252
Crosstalk §140 Thesaurus 128 PL/1-80 420
Lync 126 Unica 20
Mite 110 Accounting .
Move It 80 Champion carr Graphics
Talk (Osborne) 90 88G CALL Graftalk 8395
Plotware ‘2’ 360

TO ORDER, CALL 1-503-678-2778 and we'll deduct
2% from your total order to pay for your phone call!

is here.
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Cross Check continued . . .

af both Files

Fprint Fi1lename and black numbers

found,

match

#*/
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display

Futs{("\bYes\n")3

b

r

else

At Key Micro Systems, Inc.
we deliver simply the best
5-100 computers for expand-
able multi-user or single
user systems. You can run
any mix of 8 or 16-bit soft-
ware on any terminal. And
our use of the leading, high-
est quality peripherals com-
bined with the power of
CompuPro boards assures
you of complete system
confidence.

822 Boylston St., Suite 201, Chestnut Hill, MA 02167 -

Whether you need an estab-
lished system, peripheral
support, or a system con-
figured to your particular
specs, we deliver. On time.
Every time,

MICRO SYSTEMS INC.

( omEuPro

SYSTEMS CENTER
1606 Nooseneck Hill Rd., PO Box 715, Coventry, RI 02816 - 401/828-7270

Your
Authorized

617/738-7305
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“NORTH STAR

USERS

'IB° BOOKKEEPING

e General Ledger e Accounts Payable
e Accounts Receivable e Payroll e

A ematad B azig St
okkeepi m.
Developed_ & enmncedptggbe used by a
wide selection of businesses
and professions,

'IB' was developed for the person who
hes_limited knowledge of Computers
and Bookkeeping, .

We found there was a Bookkeeping
need and 'IB' fills it,

e To Learn e Very Powerful
@ E:/Ifny reports @ W?i%en in Basie
@ Auto ~-Compl

¢ Autdé m into General ..

5 nplete Error Trapping.
e Detailed Description Available,
e HORIZON or

ANT
i HD or FLOPPY. _
'B' is a super value as many of its
features are found in only the most
expensive programs. DOS Version-$500

POWER'S COMPUTERS
12491 SAN PABLO AVENUE

RI(EHW;OND CA. 94805
415) 234-5412
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APGE-DOS or CP/M




Cross Check continued . . .
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SUPER-FAST! PROGRAMMERS
Z80 the extras we offer
More than just a compiler . . . we address
Re|ocating Macro - the total programming environment
c COmpiler :
AS S E M B L E R - * Complete non-float implementation (float
~ avail 3Q) per Kernighan and Ritchie.
¢ Small and medium models supported. Medium
1 6 9 . 9 5 model allows greater than 64k of code and
. _greater than 64k of data. . :
, _ e Complete standard 1/O package.
Directly generates COM, HEX, or REL files. -
Flexible REL format allows external bytes and ¢ + bugger
. : el debugd
words with complete math operations on them : f -windOW . Source lev debugglﬂg
(Microsoft format optional). Features Zilog Full lntefact'lve symbohc Suring
mnemonics with nested macros, conditionals * F uYC expreSSlon evaluation
and include files. Unique one-pass design ' Le “b ing. £
generates compact intermediate code which is debugs ¢ and expression breakpoints.
then processed to resolve forward references, . o Statemenl commands Pt’OVlde multi-
yielding tremendous time savings. Complete . e Automatic display per single steP i
listing, symbol table and cross-reference output ple variable y P /
may be sent to any device. The perfect tool for ; or breakpoin
assembly language programming. Linker in- L ( : k
cluded. Manual only — $30. For Z80 CP/M and : Ask for a dem{lf‘i‘StE?tlon package I
TRS-80. “you’ll immediately “C” the difference!
Available for Victor 9000,  C Compiler. . . ... .. $195.00
S LR Systems ABMLBC, Zenith 2100, other c-window. .. ...... 19500
2 systems. lnqmre c-window demo packag
1622 NORTH MAIN ST. » BUTLER, PA 16001 ¢ (412) 282-0864 abuut CP/M-SG versron (wlmanual and dlskette) $45.00
fﬁt::igﬂig?mﬁsuégé’.SEerSDTérEf a;guggr:?:;hmgé i . Prices subject to change without notice.
780, CP/M, TRS-80 TM's of Zilog, Digital Research, Téndy Corp. Mk:o:’#td?ﬁ ;g?eg?;:ﬁ',;s-[h[‘ g}a%;ﬁ?ﬁgﬂ?%ﬁ:&nh
CIRCLE 53 ON READER SE -B ste ms P.O. Box 3253 ® (714)637-5362
53 ON READER SERVICE CARD (= y Fullerton, CA 92634 .

CIRCLE 8 ON READER SERVICE CARD



CP/M to North Star DOS
File Transfer

by David Yates

ost microcomputer users soon encounter
problems with their systems. That is, the
initial solution is not in the manuals or lit-
erature. The problem to which I refer here
was that I had written a substantial quan-
tity of educational software in Basic on a Commodore ma-
chine, but wished to use it on my Horizon when I returned
home to Australia.

The initial step was to link the Commodore 8032 to a
Texas Instruments cassette-based terminal and LIST the
program to it. The terminal read the ASCII character
string from the IEEE-488 interface and stored it on cas-
sette. This cassette was then read by a high-speed reader
connected to a serial port on a North Star Horizon. The
ASCII file produced was stored by a CP/M-based pro-
gram as a text file on disk under CP/M, and the disks were
easily transported to Australia.

My intention was to modify the programs to run under
both Microsoft Basic and North Star Basic. (Although the
former is very similar to their Commodore Basic, I prefer
the latter for a number of reasons). The use of WordStar
allowed the addition of line feeds at the end of each line, as
well as the global “correction” of several features of the
original programs. This allowed their loading and possible
running under Microsoft Basic, since it accepts ASCII
files. To convert the programs to a North Star compatible
form under North Star DOS was a little more difficult, be-
cause North Star Basic relies on tokenized Basic files.

Two commercially available packages allow the conver-
sion of an ASCII disk file to a memory disk file coded using
standard North Star tokens and in a “runnable” form. One
of these (“Matchmaker” by the SOHO group) provides an
ALOAD enhancement to the modified North Star Basic
running under CP/M. This allows the loading of an ASCII
file from disk and effectively directs the character input
routine so that the interpreter accepts input from a named
disk file rather than the normal keyboard input routine.
Once loaded, the program is a standard North Star Basic
file. It may be written back to disk as such or may be saved
again as an ASCII file. As an aside, it is worth noting here
that the ALOAD enhancement provides an undocument-
ed “batch” facility for North Star Basic. Most direct mode
commands to the interpreter may be incorporated in the
ASCII file either before or after the text of the program. If
RUN is included after the program, the ALOAD will re-
sult in the program being loaded and executed. In addi-
tion, a file containing input data for a program may be pre-
pared using a text editor, “RUN” placed as the first line in
the file, and the file saved to disk as “datafile.” With an ap-
propriate program in memory, the command ALOAD
“datafile” may be given, and the datafile will be read in. On
encountering RUN in this file, the interpreter executes the
program in memory and as it requires data, will take it
from the datafile (until it is all read) rather than from the
keyboard. After the datafile is exhausted, normal key-

Dr. David Yates, Botany Department, University of
Queensland, St. Lucia, 4067, Queensland, Australia

board input resumes. These details are provided here as
possibilities offered by a feature not even suggested by the
authors of “Matchmaker” in their manual.

The other commercially available product to allow the
use of North Star Basic under CP/M is the Infosoft “NS
BASIC Interface Program.” Included with the package is
a program called NSENTER, which produces a North
Star Basic file under CP/M from an ASCII program file.
This file can then be loaded by the modified NSBasic. A
third product, baZic by Micro Mikes, though a slightly en-
hanced North Star “look-alike” running under CP/M, ap-
parently uses only “standard” North Star tokenized files.

There are numerous other features of these two pack-
ages, both good and bad, but these will not be discussed
here. The point is that they each offer a painless way to
convert an ASCII program file to a standard North Star
Basic program file that could be run under either of the
modified versions of North Star Basic under CP/M.

A particular problem may become apparent, for exam-
ple, only after using WordStar and one of the modified
North Star Basics under CP/M. Although the use of these
software products together seems straightforward enough,
the substantial drawback encountered is that there is a
large amount of time involved in swapping between the
word processor and Basic, and in the loading and saving of
files. Without resorting to other time-consuming methods,
it is not possible to automatically generate line numbers
while preparing a program with WordStar. In addition, al-
though the software environment described above allows
the use of WordStar or other editors to modify programs, I
could not use some of the other software tools I have at-
tached to the floating point version of Basic running under
North Star DOS. These tools, without which I feel almost
lost, include N*¥BUS and N*SORT by SZ Systems. At the
time, these were not available for use under CP/M, al-
though by now both are available to run with baZic. There
are also occasional problems with both versions of the
modified North Star Basic under CP/M, which cause me
to hesitate in using either regularly.

The answer to my problems was to transfer the
tokenized Basic files from the CP/M disk onto a North
Star DOS format disk. This is relatively simple for smaller
files (less than 30 blocks), but for larger files it is complicat-
ed because it involves “cutting and pasting.” The method
is also open to operator error. At the time, I was not able to
find a program to perform the task, and so decided to write
one. As my Basic is far superior to my assembly language
expertise, the program was written in North Star Basic
(and has since been compiled using Allen Ashley’s COM-
PILER for North Star). Recently, Micro Mikes has pro-
duced COPYALL, which transfers files cither way be-
tween CP/M and North Star DOS.

The problem centered around two issues: The first was
the finding and deciphering of the CP/M directory by the
Basic program. The second was the use of the directory in-
formation to read the file, one byte at a time, and transfer it
to a DOS file.

The position of the CP/M directory was easy to find.
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There are references to the first two tracks on a disk in the
manuals supplied with CP/M.

The approach used in getting ready to perform the
transfer involves the creation, on the CP/M disk, of a DOS
file of type 0, commencing immediately after the DOS di-
rectory area and occupying the complete disk. This may be
accomplished with the DOS command

CR CPM,2 1392 4.

This creates a type O file called CPM on disk drive 2, which
covers the entire disk (except the NS Directory). It does
not write anything to the file. It is assumed at this stage
that the CP/M file or files of interest exist on the disk in
drive 2. At this point, Basic is executed. For the next step,
it is necessary to have a disk in drive 1. This will be a NS
DOS format disk with sufficient space available to take the
file to be transferred from the CP/M disk.

Now, a rather curious step is necessary. A Basic pro-
gram (any program) that is at least as large as the CP/M
file of interest is NSAVED onto the target disk in drive 1.
The reason for this step will be covered below, but at
present we can assume that the reason for this is to reserve
space on the disk. The name under which the file is saved
should correspond to the name required for the file being
transferred.

When these steps have been completed, CPMTODOS
can be run. As it is listed here, it opens the appropriate files
and then proceeds to read the CP/M directory from
*“CPM.” This directory can contain as many as 64 entries
of 32 characters each.

As may be seen from Listing 1, the first 8K of the file
“CPM” are ignored, as this contains bootstrap and other
information and is of no significance in the present
context.

The directory data of initial interest includes the
filenames. The user must select one of these for transfer to
the DOS file. The remainder of the CP/M directory con-
tains details of the size and location of the various portions
of the file of interest. At this point, some of the differences
between CP/M and DOS file-handling become apparent.
DOS files occupy contiguous disk space, while CP/M files
do not necessarily do so. This means that once one sector
has been read from the CP/M file, it is necessary to “‘go
and look for” the next sector. It will not normally reside
next to the previous one. For example, a further complica-
tion occurs under DOS: the 20th record actually occupies
the 20th record position on the disk, while under CP/M
there is a “skewing factor” to be accounted for. The skew-
ing factor is used to speed up disk access, since it allows the
processing of information after the reading of one 512-byte
record and before another. If logical sectors were to be
contiguous, then a second one might be passed over by the
read head before the first one was to be stored or processed.

In addition, one CP/M sector is equivalent to four (non-

contiguous) DOS records. As a result of these complica-
tions, it is necessary to calculate which DOS physical
records correspond to a particular CP/M logical sector.
The program presented here will work for standard Life-
boat CP/M for D/Q North Star. A different skewing fac-
tor would require a modification only of the “sector equiv-
alents” in the program.

The procedure used is as follows: assuming the CP/M
logical sector required is P, then one must locate the first
relevant DOS physical sector. This may be done with the
expression

P1 = INT (P/5) *5*4
where P1 is the first DOS record represented in a group of
5 CP/M sectors. It is sufficient to note that with the skew-
ing factor used, a group of 5 CP/M logical (and sequential)
sectors corresponds to a group of 20 DOS records, and that
the sequence of the DOS records required to be read in or-
der to sequentially access the information in the CP/M file
is as represented in Tables la and 1b. On the basis of the
value of the difference between P and INT(P/5)*5, the ap-
propriate first DOS (relative to the start of the 5 CP/M
sectors) for the CP/M sector P may be calculated using the
information in Table 1b. This relative value is added to the
value of the first DOS record for the 5 CP/M sectors to ob-
tain the starting address, in DOS records, of the CP/M
sector of interest.

An example of this procedure is in order. If the CP/M
directory entry indicates that the next sector of interest is
83, then the expression

INT (83/5)*5*4 (=320)
tells us that the group of 20 DOS records containing that
sector commences at DOS record 320. The difference be-
tween 83 and INT(83/5)*5 is 13, and this indicates that
the 13th DOS record in the group of 20 is the one corre-
sponding to the start of CP/M sector 83. According to the
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CP/M to N* continued . ..

sector equivalent table (Table 1b), the 13th DOS record
relative to the start of the group of 5 CP/M sectors is in
fact 11. The first absolute DOS record in CP/M sector is
thus 320+ 11 or 331. The table also indicates that the three
successive DOS physical records completing the CP/M
sector are 336 (320+16), 332 (320+12) and 337
(320+17).

The end result is that the program locates the successive
but noncontiguous portions of the CP/M file and transfers
them to a contiguous North Star DOS file. In the context
of transferring Basic programs, there is sense in this being
a Type 2 file.

While it is possible for CPMTODOS to calculate the
size of the file required to accommodate the transferred
CP/M file and then to CREATE a file of the appropriate
name, size, and type, there is a drawback in doing this.
When a Basic program file is loaded by North Star Basic,
not only is the disk directory checked for the existence of
the desired file, but the interpreter also checks to see the
actual size of the program to be loaded. The directory as
listed by CAT (or by LI under the operating system) dis-
plays the amount of space allocated for the file, not the
amount actually used. The actual size of the program is
usually somewhat less than the space allocated. This actual
size is also recorded in the directory on the disk, but it is
not displayed or simply available to the user. It is, howev-
er, used by Basic in loading a program file. If a Basic file is
CREATed (as opposed to NSAVEd) in Basic or under

size information remains unchanged (from ASCII 32 or
*“ ” on a freshly initialised disk). Unless by chance this
byte is equal to or larger than the number of blocks actual-
ly occupied by the program on the disk, the interpreter, in
trying to load the Basic program file, will respond with a
PROGRAM TOO LARGE or MEMORY FULL ER-
ROR. While it is possible to access the DOS directory from
Basic and so build an appropriate directory entry for the
file being transferred, this would add a further complica-
tion to the program. Instead, the device referred to earlier
is used. Prior to commencing the transfer procedure, a Ba-
sic file (any Basic file) is NSAVEd onto the target disk un-
der the name required to hold the transferred CP/M file.
The important requirement is that this file be larger than
the file to be transferred, so that the “true size” byte in the
DOS directory is such that all the transferred files may be
read by Basic. Basic does not mind if the “true size” byte is
too large, but doesn’t like it if it is too small.

Having transferred the desired Basic file to the DOS for-
mat disk, it is a simple matter to LOAD it into memory
and RUN it. Providing that the syntax is standard North
Star Basic, the program should run. SAVEing the program
back to disk will update the directory to include the true
size of the file.

While the procedure outlined above is most useful for
transferring program files from CP/M to DOS format
disks, it may be used for any other filetype just as success-
fully. For example, assembler source and other test files
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the friendliest cat around

BOBCAT

only $25.00

the MASTER DISK CATALOG program for CP/M File names

creates, adds, updates, and deletes a filename calalog
provides four report formats and three search routines
numbers disks and provides tthng in catalog

prints disk contents for disk jacket

24 (22 OSBORNE) page MICROGUIDE" documentation
8" CP/M SSSD

OSBORNE for single or double density

94K (78K OSBORNE) of really Inendly compiled PL/I

s e s e s

REQUIREMENTS - CP/M 1.4 and up
- 56K and up memory
- two Or more drives

US residents $2500U8
Canadian residents $2500 Cdn (Ont resigents aad $175 pst)
Other countres . . $3000US

all post pag

I )| SN AME NUMBER EXP DATE
S (MC FOUR EXTRA DIGITS)

Bank drafls, cerl checks, money orders. no personal checks please

R&L Micro Consulting Services
6 Lipstan Ave. &
Nepean, Ont.
KIE 523 (613) 225-7904 v mome oF THE BOBCAT

“MICROGUIDE 15 a(1mj of A & L Micro Consull Svs CP M a1m of Digital
Research DSBORNE is a 1m of Osbarne Computer Corp

CIRCLE 74 ON READER SERVICE CARD

The Mega Super Computer

o]
i)

|

Free Computer with a Purchase of a RAM Disk

* ZB0B Running at Smhz, & Versatile CPM, « Math chip 9511 or
9512 AMD. « 48 Plus Ports on Mega Expander BUS, » CTC,
DMA, 2 Parallel Ports—with hand shaking, # Senal
Ports—with or without hand shaking runs 150 to 19K2 Baud. Runs
most terminals, printers, and modems

* NOWI| CPM 3.0,
* Hard Disk interface nooks directly to Priam Drives
# Fioppy Disk Controlier—Handles Single Density IBM compatibie
disks and Dual Density | or 2 sided supports. B” or 5% in various
combinations—3 Drives equal over 4 Mega Bytes of Storage
w2797
# 512K Bytes of 64K D-rams with parity configurable as a HIGH
SPEED ELECTRONIC DISK or B banks of 64K for multruser or
countless other applications.
* All this on a stateof-the-art 4 layer card—with accurate
documentation—10° x 157
* Prices’ Bare Board with DOCUMeNtation o ..5399
44K Base System ABT ... : $E95
512K Base System A & T. ....51595
CPM 2 25ystem ART ..5125
512K Base Kit o 51299
Manual .. .. S
MPM .. ... cove+ 3325

23185 Park Street. Madison, Wi 53713 (608)255-7400
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AT AP TN,

CP/M.D. .

Diagnose and cure disk problems
quickly and easily. Recover erased
% files, retrieve “bad sector” files,
& lock out bad sectors. CP/M.D. is a
i “doall” CP/M utility with dozens of §
menu-driven fast-acting functions. }
% Requires 2 drives, 32K, CP/M 1 or 2.

) $29.95

SOFTWARE
b
Add $2.25 per order for shipping. Send check for :=.
prompt shipment. Ga. residents add 4% sales tax. =

e

e
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g
g
5
Z
&
&

by
i
&
&
=
¥
o
&

&4

& Specify CP/M 8", Superbrain, or Xerox 5.25". CP/M
i is a trademark of Digital Research, Inc. i
& Write for information about CP/M database %
:,' system, $89.95; word processing, $88.90; other inex- '
3': pensive CP/M software. 3
2

o TELEPRINT, INC.

% POBox 10B, Sylvania, Ga. 30467 3
S ——
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Main/Frames

Main/Frames

from

$175

* 70 Models of Enclosures

* Assembled and tested

* Quasi-Coax Motherboards
* Power Supply

* Card cage and guides

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

$499
8" Floppy Main/Frame

$275

8" Disc Enclosure

$525
Phase/80 8" Floppy Main/Frame

Slim Line 8" Floppy Main/Frame

Write or call for our
brochure which includes our
application note:
“Making micros, better than
any ol’ box computer”

INTEGRAND

8620 Roosevelt Ave.  Visalia, CA 93291
209/651-1203

We accept BankAmericard/Visa

and MasterCharge
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NEW!!

THE

ELECTRIC MOUTH

:
" for $100, EIf 11, Apple, TRS-80 Level II*

rrom $99.95 kit

Now — teach your computer to
talk, dramatically increasing
the interaction between you
and your machine.

That's right: the ELECTRIC MOUTH actually lets
your computer talk! Installed and on-line in just
minutes, it's ready for spoken-language use in office,
business, industrial and commercial applications,
in games, special projects, R&D, education, secu-
rity devices — there’s no end to the ELECTRIC
MOUTH's usefulness. Look at these features:

* Supplied with 143 words/letters/ phonemes/
numbers, capable of producing hundreds of words
and phrases.

Expandable on-board up to thousands of words
and phrases (just add additional speech ROMs as
they become available).

Four models, which plug directly into $100, Apple,
EIf 1I and TRS-80 Level Il computers.

Get it to talk by using either Basic or machine
language (very easy to use, complete instructions
with examples included).

Uses National Semiconductor's *“'Digitalker”
system.

Includes on-board audio amplifier and speaker,
with provisions for external speakers and
amplifier.

Adds a new dimension and excitement to pro-
gramming; lets you modify existing programs and
games to add spoken announcements of results,
warnings, etc.

* Installs in just minutes.

Principle of Operation: The ELECTRIC MOUTH
stores words in their digital equivalents in ROMs.
When words, phrases, and phonemes are desired,
they are simply called for bﬂ your program and then
synthesized into speech. The ELECTRIC MOUTH
system requires none of your valuable memory
space except for a few addresses if used in memory
mapped mode. In most cases, output ports (user
selectable) are used.
Spoken Material Included,

*

*

»*

*

»*

»

one eighteen 5 dollar inches number ss c 1
two nineteen  cancel down s of second d u
three twenty  case equal it off sel e v
four thirty cenl error  kilo  on space [ w
five farty 400hertz lone  feet  left  oul speed g x
six fifty 80heriz lone  flow less  over slar  h
seven sixty 20ms silence  fye]  lesser parenthesisstant | g
eight sevenly  40ms silence gallon limit percent  stop
nine eighty  B0ms silence go low  please than K
ten ninety 160ms silence gram  lower plus the 1
eleven  hundred  320ms silence greal mark point time  m
Iwelve thousand  canti reater meter pound try n
thirteen  million  check ave mile pulses up o
fourteen  zero comma high  milli rate voll P
fifteen again control higher minus re weight g
sixleen ampere  danger hour  minute ready a r
seventeen and degree in near  right b 5

*“ElIf II"” and “The Electric Mouth” are reg. trademarks of
Netronics R&D Ltd. “Apple” is a reg. trademark of Apple
Computer Inc. “TRS-80 Level II" is a reg. trademark of Tandy
Corp.

X Continental US.A. Credit Card Buyers Outside Connecticut s

: CALL TOLL FREE 800-243-7428

1 To Order From Connecticut Or For Technical Assistance, Etc.,

; call (203) 354-9375
:NETRONICS R&D LTI, Dept ws

= 333 Litchfield Road, New Milford, CT 06776

» Please send the items checked below:

® [] S$100“Electric Mouth”kit ..............$99.95

= L1 EIf 11 “Electric Mouth” kit ..............$99.95
[J Apple “Electric Mouth”kit.............. $119.95

[J 'TRS-80 Level I “Electric Mouth” kit. . . . . $119.95

Add $20.00 for wired & tested units. All plus $3.00 postage & in-
urance. Conn res. add sales tax.

Total Enclosed $
[J personal Check [ cashier's Check/Money Order
[ visa [J master Charge (BankNo. )
Acct. No,

Signature
Print

@

Exp. Date

" State Zip
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IIO TECHNOLOGY S- 100/IEEE 696 PLUG- INS

DUAL GPIB-488 INTERFACE BOARD

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

Assembled and tested, P/N 52748-800-100 $650.00

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/OQ or Memory Mapped |/0, Extended Addressing and
much more.

Assembled and tested, P/N 52748-900-100 $430.00

128K x 8 | 64K x 16 MULTI-FUNCTION 1/O BOARD
CMOS STATIC RAM MODULE _ Two Serial SYNC/ASYNC

: T \ RS-232, TTL or Current
[gglgo:NRé)suppom ‘ ' A : Loop with XTAL con-
32K x 8/ 16 x 16 RAM | A : - trolled Dual Baud Rate
o~ 7 Generator, Four Parallel
Ports (Input, OQutput 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- -y - : - Capacitors and Manual.
lization. !

Kit P/IN 52748-400 $59.95
Assembled and tested, P/IN 52748-650-128 $825.00

*PERFORMANCE, POWER, PRICE

&y
A
New additions to our line of fine products are afways on POST OFFICE BOX 2119 §°
the drawing board. Please watch for the introduction of CANYON COUNTRY, CA 91351 by
these new items as they become available. . (805) 252-7666 2y
®
e« o] e Calif. residents add 6 % % sales tax.
VISA 'M[slevc“m U.S. Domestic Price, F.0.B. Factory. ; CANYON COUNTRY
T = Prices and Specifications subject to change without notice. CALI FORNIA
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CP/M to N* continued . . .
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Compiler

Since November of last year, we've been testing our new
Eco-C Compiler and now it's ready for your Z80™ CP/M™
system. Some of the features include:

® All data types, including float, double and long.

® Fast, efficient code. For example: Our versions of
“seive” in January, 1983, BYTE; 15.8 seconds
(standard) and 11.7 seconds (optimized).

® Uses Microsoft's MACRO 80™ for REL file output.

® Standard (K&R)filel/0O and library (mostin source)
included.

® Easy assembly language interface.
® No royalty fees on generated code.
The price for Eco-C is $350.00 and includes MACRO 80 (a

$200.00 value by itself). We'll also include a free copy of
C Programming Guide while supplies last.

For further information, call or write:

I J
ndianapolis, IN 46268
: ECOSOF THING. ‘317) 255-6476 LA

Registered trademarks are: Zilog (Z80), Digital Research
(CP/M), Microsoft (MACRO 80) and Ecosoft (Eco-C).
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EE/EPROM PROGRAMMERS & UV ERASERS

AFFORDABLE * RELIABLE » AVAILABLE

UV ERASERS
QuUV-T8/1

$49.95

“HOBBY
QUV-TB/2N

$68.95

"INDUSTRIAL
Quv-T8/2T

$97.50

“WITH TIMER
& SAFETY SWITCH

rromMPRO-7~-$489.00

£ 4

GANGPRO-8™

$1,295.00
(GANG
PROGRAMMER)

RS-232 serial, STAND ALONE, INTELLIGENT

*EASY DUPLICATION “USER FRIENDLY *128K BUFFER
SUPPORTS: MOST 8K, 16K, 32K, 64K, 128K, 256K EPROMS
PROMPRO-8: KEY PAD OPTION, EPROM SIMULATION MODE
Microcomputer Chips: 8748 (H), 8749H, 8750, 8751, 8741, 8742, 8755A
SOFTWARE DRIVERS: MDS ISIS, TEKTRONICS 8002, IBM PC, ATARI,
APPLE II, CPM, FLEX, TRS-80
DIRECT HOOK UP TO ANY DUMB TERMINAL OR COMPUTER.

DISTRIBUTOR INQUIRY WELCOME.

LOGICAL DEVICES INC.

1321E N.W. 65 Place, Ft. Lauderdale, FL 33309
Phone Orders (305)-974-0967 TWX 510-955-9496
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NorrhStc‘r%Topics
North Star DOS as a
CP/M .COM File

Run the North Star DOS as a CP/M program with a
North Star-to-CP/M file transfer utility

by Allen Ashley

he following patch to North Star DOS 5.2

(ORG. 100H) allows that operating system to

run as a command file under CP/M. The patch

is given in the first listing, while a North Star-

to-CP/M transfer utility is given in the second
listing.

The specific system configuration addressed by the
patch consists of North Star DOS 5.2 personalized for
your system, and North Star CP/M 2.2 as distributed by
North Star. If your version of CP/M is not from North
Star, you will have to verify the locations of the two disk
primitives and modify the patch program accordingly. The
patch consists of three jumps: the first is to warm start en-
try of the DOS, and the others direct two disk operations
done by the DOS to the corresponding operations in
BDOS. The two disk primitives are found at locations
175H and 2ABH respectively in NS DOS 5.2, and at calcu-
lated positions DISKP1 and DISKP2 in the BDOS. Verify
the code at the locations of DISKP1 and DISKP2 before
executing the resulting file.

The code at 175H, and again at DISKP1 should read:

FUSH FSU
FUSH H
MOL Fa C

The code at 2ABH, and again at DiskP2 should read:

MJAT Da1
CALL HHHEHH

Follow these steps to effect the patch:

1. Place the DOS 5.2 disk in drive 1 and boot your
system. '

2. Remove the North Star disk, replace it with your ver-
sion of CP/M, and re-boot the system.

3. Save the original version of the DOS as a .COM file:

SHUE 13 HDOS. COM

4. Use your CP/M editor to create the small patch pro-
gram, being sure to replace the value of MSIZE with that
corresponding to your system.

5. Assemble the patch file with ASM to create
PATCH.HEX. Note the locations of DISKP1 and
DISKP2 during assembly.

6. Use DDT to bring in the NDOS file for patching:

Allen Ashley, 395 Sierra Madre Villa, Pasadena, CA
91107.

O0LT HDOS, COM

7. Disassemble the code at locations 175H and DISKP1
to verify that they are identical.

8. Disassemble the code at locations 2ABH and
DISKP2 to verify that they are identical. If your version of
CP/M does not reveal identical code in these locations,
then you must search out the proper locations for DISKP1
and DISKP2, and go back to step 4.

9. Bring in the patch with DDT:

IFATCH. HEX
F

10. Press control/c to re-boot, and save the file:

SHUE 13 HDOZ., COM

11. Execute NDOS and verify that you can get a directo-
ry from any North Star disk.

12. T have appended the file transfer utility to
NDOS.COM and changed the first jump to OEOOH instead
of 128H.

File transfer utility

The second listing presents a program that allows the
transfer of files from a North Star DOS disk in drive 1 to a
CP/M disk in drive B:. You may create the utility as a
Type 1 file under NDOS, or append it to NDOS.COM. In
either case you boot CP/M and execute NDOS created
above. Remove the CP/M disk from drive A: and replace
it with a North Star disk. Place a new CP/M-formatted
disk in drive B:.

The transfer utility allows you to designate the extent to
be assigned to the subsequent CP/M files. The default ex-
tent is assigned as .REL consistent with the PDS
relocatable object format. You may reset the default extent

by typing:
CERT

where EXT is the new extent, which will hold until anoth-
er default is designated. Thereafter type the names of files
to be transferred and await the menu to signify completion.
You should transfer your files in groups—say, the source
code first with extension . ASM—then change extension to
allow the transfer of data files and object files.

110 Microsystems September 1983




All you dBASEIT hotshots

are about to get what you

deserve.

You've written all those slick
dBASE II programs.
Business and personal
programs. Scientific and
educational applications. -
Packages for just about
every conceivable informa-

ey

tion handling need.

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

But that’s just not good enough.

Uh-uh.

Because now you can get the gold and the
glory that you really deserve.

Here's how.

We've just released our dBASE II
RunTime™ application development module.
And it can turn you into an instant

software publisher.

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

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

WEe'll tell the world.

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

CIRCLE 13 ON READER SERVICE CARD

WEe'll also provide additional “how to”
information to get you off and running as a
software publisher sooner.

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

Go for it.

But we can’t do any of this until we
hear from you.

For details, write RunTime Applications
Development, Ashton-Tate, 10150 West
Jefferson Boulevard, Culver City, CA 90230.

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

ASHTON -TATE I8

©Ashton-Tate 1983.
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North Star DOS continued .
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PRICES

Mitsubishi Disk Drives, 5%" and 8" Slim

5%" Thin DSDD 40 Track................. 310.00
8" Thin DSDD 77 Track................... 450.00
S$-100 Video Monitors

64K MEMORY BOARD

Assembled and Tested
without RAM
[»— ;l L 5 & 1

$ 1 5500 SAMWOO GREEN 9" 18MHz "$115.00
SAMWOO AMBER 9" 18MHz. .. ...119.00
SAMWOO GREEN 12" 12MHz .. .124.00
SgMWOO A';'IBEIR()1§"[)1IZMH2 : 127.00
omposite video /0. 750 lines resolution. 75/10K ohm
64KSM Assembled and Tested with 64k RAM (32-6116's)......... 339.00  impedance. Note: Please add $7 50 shipping and hand.
The 64KSM is an outstanding value in $-100 Memory. Using the CMOS 6116P-3 (160nS) RAM chips, it ling for the videq monitors.
runs at excess of 6MHz using less than ¥ amp. Flexible bank select circuitry works with Cromemco, Assembled Connectors and Cables
Cromix and CDOS. The 64KSM allows four {4} 16K banks to be used independently or connected as 16K Centronics Type Cable Assemblies 36 pin flat cable
and 48K, 32K and 32K or one 64K. 2716 system PROM'’s can replace one or all 6116 RAM chips. IEEE-696 with male to male or male to female connectors.

interface works with Northstar, Morrow, IMS and many others. Works great with 8088 boards. 24 bit 4 ft.—$24.95 6 t—$27.95
extended addressing with bank selecting allows more than 16 MB memory operating system. RS232 Cable Assemblies 25 pin flat cable with male
UFDC-1 Floppy Controller, Assembled and Tested ............... ce......245.00 ‘tomale grhma':zs"g':ma'e °°1“0"?t°‘°’5-5 -
UFDC:1 FHoppy CoNtrollen: Kiti. ..ot o demammnss bty s 225.00 A bl. Y ’ Own C bll ’
The UFDC-1 Floppy Controller uses a WD1795 which runs either and/or 8"/5%" Disk Drives. sserq e Your Uwn Cables
Ribbon Card Edge IDS Header
SBC-880 Z80A CPU, A&T.........c..cuunn $169.00 CLOCK CALENDAR A&T................... 115.00 Cable Connector  Socket (wiw)
SBC-880 Z80A CPU, Kit.................... 149.00 CLOCK CALENDARKit..................... 95.00 Cond. Pricaft. Price Prica Price
4MHz Z80A CPU boards with Serial/Parallel Ports This S-100 Clock Calendar Board has 4 interrupts, Time, 0 $0.50 $2.46 $3.06 .2
Day of Week and Battery Backup. :215 g-gg g.eu 3.87 468
Mother Boards & Card Cages S—1 00 Protutvl!e Board a0 1.00 £ 720 55
SLOTS  BARE BD KIT A&T  wICAGE Double Sided glass with 50 1.30 7.58 7.50 6.20
6 $12.00  $37.00 $52.00 $77.00 goid plated, numbered  |ps pB-25P Connector ........................... $5.95
8 16.00 4800 73.00 108.00 $-100 terminals. Matrixof  |DS DB-25S Connector ........................... $6.25
12 22.00 68.00 103.00 143.00 | : 2 25 x 78 solder plated do- super Sale
10MHz, No termination. Includes power indi- S ®  nutson.15”x.1”spacing. py 8.24 25up PN 824 25up
cator and wiring for _rnuffin f_an. Uses OKI con- Locations for headersand 2716 (450nS)  3.80 3.55 6116P-3 (150nS}) 6.10 5.75
nector for solderless installation and removal of regulators. Great for 14, 16, and 24 pin IC's. 2732 (450nS)  4.15 3.98 2114L.2 (200nS) 162 1.62
power & reset lines. SUN-T2ZV covosinmmsissmmrissi vavvvins 12,95 2532 (450nS) 5.95 595 4164 Call Calt
2764 (28 pin) 5.95 595 ZBOA CPU 4.99
o o e
o H— SUNmON’cs co" INC cauronnin 213-644-1149 OUTSIDE CALIFORNIA TOLL FREE 1'300'42"5775
{for Tech Info and Calif. ord
—— 12621 creHShaw B|Vd HaMhorne' CA 90250 mquu.::nu: Ornd:ra:lﬂ :e‘ndaéh::s:orMn Order to: P.O. BOX 1957 Dept B, mmf;::ﬂ:::i\:v
n r
- '; STORE HOURS: MON.-FRI 9:00am to 6:00pm MasterCard (pleasa include expiration date). Add $2. ooagomge :nd handling for first 3 pounds plus .50 for each addllllsu!nca‘;

- SATURDAY 10:00am to 5:00pm pound 1o your order. California residants add 6% sales tax.
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N NTE RSTE LLAR*D RIVE.

Fgl — A SOLID STATE DISK EMUI.ATOR
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performance than floppy disks
' and Winchester drives

PION’'S INTERSTELLAR DRIVE is designed for use with a
family of interfaces and software packages. Currently avail-
able are interfaces for IBM, S100, TRS80, Apple, SS50, and
most Z80 uP, and software for most popular operating systems.
) Additional interfaces are continually being developed for the

most popular computers.
I
SAVE MONEY! Basic Price for 256KB unit [includes interface and software]
Increase your

COMpUTer's prodictivity $ 1095, 7ius tax (where applicable) and shipping 1@ E

Visa and Master Card accepted.
The INTERSTELLAR DRIVE is a high performance
data storage subsystem with independent power PION rINC. Tel.[617)923-8009
supply, battery backup, and error detection. It has 101 R Walnut St. ,\X/atertown, MA 021 72

256KBto1l M?gabyte of solid State memory integrated TRS80 trademark of Tandy Corp. Apple trademark of Apple Computers
Qperform with your operating system. Interstellar Drive trademark of PION, Inc. /
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North Star DOS continued . . .
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...nothing on Earth compares
-
with DATAFLEX 2.0
Incredible power, un-precedented speed, and application
flexibility for virtually any mission. That's DataFlex!
e =]
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And now, the new DataFlex command language is the friendliest
way you can deliver your software payload. All of the extra-
ordinary state-of-the-art features of DataFlex 2.0 make it the
clear choice for an applications data base.

But there's an even better reason to buy it. . .it grows with you.
Needs change, your single user system may expand to multi-
user, new requirements need to use valuable information
developed in present applications. DataFlex will never keep
you down! :
DataFlex...available in single user and multi-user versions
for 8 and 16 bit systems with extensive support for local area
networks.

Get into orbit now with DataFlex.
The applications environment of the '80’s.

See us al
Hynes Auditorium
Boston
Thursday-Saturday
C =

CORPORATION September 29-October 1, 1983

4221 Ponce De Leon Bivd., Coral Gables, FL 33146
(305) 446-0669 TLX 469021 Data Access Cl
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Add a Rescue Key to
Your System

by Loren Amelang

emember last time your system took a ran-
dom walk down memory lane? Return didn’t
do anything; control-C had no eftect. Those
words you said as you reached for the reset
button probably didn’t help, either. Or how
about when you were using the debugger and, for want of a
comma, sent your processor off to what was intended as a
breakpoint? Instead of reset, reboot, disk select, user num-
ber, debugger, program load, and whatever manipulation
was needed to set up the test you muffed, wouldn’t you pre-
fer a single press of the rescue key and an instant return to
the debugger prompt? Maybe you'd enjoy interrupting an
editing task to use the hex number manipulations of your
monitor—if you could return to the edit easily and find ev-
erything as you left it. Or how about a tool for exploring
the inner workings of a program, giving you the program
counter and register contents anytime you push the but-
ton, even if you’ve lost normal control of the system? Once
you install the rescue key, the possibilities are endless.

I set out to write a trivial CP/M program to call my
ROM-based monitor. When it occurred to me that an in-
terrupt could cause a jump to a specific location, the rescue
key was born. Since I have an S-100 bus system, the obvi-
ous first level was to wire a momentary contact switch to
the INT* line, pin 73. Pulling this line to ground would
cause the program counter to be pushed onto the stack,
and send the processor to memory location 38H for its next
instruction. I’d simply initialize 38H with a jump to my
monitor ROM . . . and a press of the rescue key would
cause an instant jump to my monitor. Or, if I was in DDT,
pressing the rescue key would produce the DDT prompt,
since DDT initializes 38H with its own jump vector.

If you have no monitor to jump to, Alan R. Miller’s
book, 8080/Z-80 Assembly Language (Wiley, 1981), de-
scribes construction of both 8080 and Z80 monitors and
gives complete listings for many different functions. Un-
fortunately, his monitors have no breakpoint and register-
save capabilities, but his book does introduce building
blocks for adding most any fantasy you can think of to
your monitor. It features an appendix of 8080 and Z80 in-
structions, cross-referenced and sorted both by alphabetic
mnemonics and numerical opcodes. It tells you precisely
which flags are affected by which instructions, and even in-
cludes a handy table for figuring how many ‘“pages” to
specify when using the CP/M SAVE command!

One of the motivations for this project was to create a
debugging tool that would not alter low or high memory
locations, rearrange the stack, or overwrite the TPA when
it was loaded. I chose to dedicate the top 4K of memory to
my monitor and debug routines, leaving CP/M untouched
in the rest of memory. Since the ROM version of my moni-
tor uses low memory for jump vectors and puts its stack in
the CP/M system area, it would have to be modified. The
monitor’s Move memory command would allow me to
copy the ROM into RAM at a lower address, but in order
to SAVE my copy to CP/M disk for later reloading in the

Loren Amelang, Box 24, Philo, CA 95466-0024

top 4K of memory, I'd have to boot CP/M. Knowing that
my boot loader overwrites the TPA when it loads, and that
DDT also overwrites up to 1400H, I had to move the
ROM image twice—once with the monitor Move com-
mand into mid-memory, and then with DDT once CP/M
was booted.

I used the Substitute command to key in a short initial-
ization and relocator routine at 100H, the beginning of the
TPA (DDT’s Assemble command wouldn’t put in the Z80
instructions I wanted to use). Then I moved down the
monitor image, carefully changing references to low mem-
ory so that it would store all jump vectors and stack above
itself in the dedicated 4K top memory. With 38H initial-
ized to the monitor’s breakpoint entry point, pressing the
rescue key would display the program counter, save all
register contents, and produce the monitor prompt. But if
the software-controlled interrupt enable happened to be
DISabled when I pressed the rescue key, nothing at all
happened! Seems every silver lining has a cloud
somewhere . . .

With an 8080 processor, you're limited to a sometimes
rescue key—which is still better than none at all, especially
when all it costs is one momentary switch and a bit of code
doctoring. If you have an 8085, you're in luck: the TRAP
input causes a nonmaskable interrupt to address 24H ev-
ery time. Besides, TRAP is both edge- and level-sensitive;
it must go high and remain high to be acknowledged, and
will not be recognized again until the next time it goes low
and then high. It has built-in immunity to switching
glitches and noise. Note that servicing the TRAP interrupt
will disable the software-maskable interrupts, but that the
8085 stores the interrupt enable status so you can put ev-
erything the way it was before jumping into your monitor.

My Z80 also has a nonmaskable interrupt, but to my dis-
may I found it jumps to 66H, right in the middle of
CP/M’s default file control block! How could I ever keep
66H initialized to a jump vector? The answer came from
knowing why debuggers so often use location 38H for their
re-entry jump vector. The machine code for ReSTart to
38H is OFFH—all ones—the result you get if you read
nonexistent memory! So if 66H could be made to disappear
by means of PHANTOM, perhaps a Z80 nonmaskable in-
terrupt would then jump to 38H.

This was going to take a bit of hardware. I really hate the
smell of burning components and the permanence of hard-
ware mistakes, but I love what the rescue key allows me to
do, so I pressed on. My design is mainly an outgrowth of
the chips I found in my junk box. I'm sure there are
cleverer ways to mechanize this idea, but this one takes
only two common ICs, and works. If you can find room on
an existing board anywhere in your system, you can steal
power and support, and simplify construction. I built mine
on a surplus S-100 card by itself, which meant investing a
7805 +5V regulator and adding the bypass capacitors
they like to see ahead of and behind themselves.

The LS299 (Figure 1) is an 8-bit shift register with paral-
lel load and master reset. The S-100 sM1 signal, pin 44, is
used as clock, so that every instruction fetch causes the 299
to shift. Input line A is pulled up, and lines B-H are pulled
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Figure 1. Rescue key added circuitry.

down along with the serial data input. Mode select 0 (SB) is
held high; so as long as mode select 1 (S1) is low each clock
pulse will shift another Low into the O position of the regis-
ter. When one section of the LS00 presents an inverted ver-
sion of the rescue key line to S1, pulling it high, the parallel
load function puts a High into position A and Lows into
B-H. To prevent switch noise or bounce from repeating the
parallel load after the cycle has begun, the switch is AC
coupled into the LS00. Thus only the momentary pulse
stored in the capacitor triggers the load. Pick the smallest
capacitor value that will reliably trigger a parallel load in
order to minimize the chance of glitches.

Once the High is in postion A of the shift register, each
instruction fetch by the CPU will shift it up a step. When it
reaches position B, it causes another section of the LS00 to
pull the S-100 NMI* line, pin 12, active low. This sets an
internal latch in the Z80; at the beginning of the last T-
state of the present memory c¢ycle, the latch is sampled and
the interrupt response begins. The first M1 fetch of the in-
terrupt ignores the instruction it reads and substitutes the
interrupt routine. M2 and M3 are used to push the pro-
gram counter to the stack. The next M1 cycle reads 66H,
so we use position C of the LS299 to begin PHANTOM?*.
Since the ReSTart from 38H has the same M-cycles as the
NMLI, if we leave PHANTOM?* low until the fourth M1
fetch it will prevent the program counter from being
pushed to the stack by the ReSTart. Since the stack pointer
still gets decremented, however, you’ll still have to POP
the extra space off the stack in order to get to the “real”
program counter that NMI pushed. It seemed clearer to
me to use a third section of the LS00 to NAND output C of
the 299 with sM 1 and use the result to pull PHANTOM*

(pin 67) low only during the M 1 fetch. With the rescue key
released, the incoming Lows shift the High on out of the
299, and we're back to steady state.

In order to prevent spurious Highs in the 299 from Re-
STarting the processor while it is being powered up, you’ll
have to tie SLAVE CLR* (pin 54) or POC* (pin 99) to the
CLR line of the 299. To make the rescue key handy to use,
I mounted it on my terminal. I used EIA line 11, which
along with 18 and 25 is unassigned, to run the rescue signal
along the serial cable to the CPU card. From there I
jumpered it to S-100 pin 66, which is also not defined. (Pins
21 and 65 are officially not defined, but I found my system
uses them.) With this arrangement there are no dangling
wires, and the card with the interrupt circuit may be in any
slot. The diodes shown on the NMI* and PHANTOM*
lines let the LS00 simulate the open-collector output of an
LS03, which I didn’t happen to have on hand.

The first software task is to initialize 38H. At 100H I en-
tered “3E C3 32 3800 21" followed by < the address of my
interrupt target > and then “22 39 00”. To move the moni-
tor from the loaded image at the bottom of memory to the
dedicated 4K at the top, I entered “01” followed by < the
number of bytes in the monitor image >, **11 00 FO” to set
the move target, “21 80 01" to begin moving code at 180H,
and “ED B0”, the Z80 LDIR instruction. Listing 1 has an
assembly listing of this code. If you have an 8080 or 8085,
this bit of code will have to be expanded; you might want to
use your assembler. I then entered a jump into my modi-
fied monitor’s cold start routine to set up its stack and
jump targets, having added jump back to here afterward.
(Beware of CALLing a cold start routine that rearranges
the stack; it will destroy your return address!).

This is a very powerful tool! It doesn’t pose the
physical dangers of a chainsaw or a pistol,
but the anguish of writing garbage all over your
directory tracks is not to be risked lightly.
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Add a Rescue Key continued . . .

A final detail in this initialization code has to do with
DDT. When you leave the debugger by GOing to 00, it
leaves its own re-entry vector in 38H. Pressing the rescue
key at that point tends to erase the entire directory track
from the disk in drive Al

There is no easy way to patch DDT into cleaning up af-
ter itself, since the exit is simply a GO command to 00, Lat-
er I’ll describe how to patch CP/M into resetting 38H to
our chosen value on every warm boot. If you're not willing
to do that, a quick answer is to initialize memory location
OFH to 00 (NOP), and 10H to a jump into dedicated mem-
ory to a short routine that fixes 38H and warm boots
CP/M. Then you simply remember to exit your debugger
with “GF”’, a GO to location OFH. Since “G” and “F” are
adjacent on the keyboard, that’s not too hard to learn. This
added 21 00 C3 22 OF 00 217, <the address of the
reinitialization code >, “22 11 00" to the load routine. End
your code with “C3 00 00" to return control to CP/M once
the monitor is loaded.

Just above the monitor image, you’ll need code to
reinitialize 38H and warm boot CP/M: “3E C3 32 38 00
21", <the address of your interrupt receiving code >, “22
39 00 C3 00 00”. And you need the actual code to which
the interrupt jumps. At this point you have to adjust the
stack. The RST instruction is equivalent to a 1-byte
CALL, and has pushed a return address into the stack.
You have to pop this off the stack and throw it away to un-
cover the “real” return address pushed into the stack by
the NMI. In order to avoid altering the main Z80 registers,
Iused the EXX instruction, popped the unwanted address,
and then EXXed it away into the alternate register. I then
jumped to my monitor’s breakpoint entry target, from
which is saved all registers and warm boots for itself. When
you're satisfied with the rescue key’s destination, SAVE
the memory image to disk.

Create a CP/M system which is 4K smaller than your
total RAM. While you’re at it, here’s a chance to use the
“Autoload” function. Patch in the name you SAVEd
above, and make sure that your BIOS cold boot and warm
boot routines end with a jump to the beginning of the CCP,
an address ending in “00”. If your BIOS boot routines
jump to CCP—+3 (an address ending in “03”"), you’ll have
to change the low-order byte of the jump address from
“03” to ‘00 to enable autoload. To prevent repetitive cy-
cling of autoload, your monitor relocating code must end
by jumping to “ <CCP-+3>". Your monitor will then be
automatically loaded along with CP/M, and reloaded with
every warm boot! This solves the problem of reinitializing
38H after exiting your debugger, but it creates a problem
of overwriting the TPA on every warm boot, thus interfer-
ing with your chance to SAVE a memory image. The ulti-
mate solution will require the BIOS cold boot routine
jumping to *“ <CCP > " for autoload, and a separate warm
boot routine that fixes 38H and jumps to “ < CCP+3> to
avoid autoload. I'll stick with “GF .. .”The Digital Re-
search Application Note on “Autoload™ was reprinted in
the July/Aug 1982 issue of Microsystems.

Before you load up and gleefully press your new key, I

hope you'’ll consider carefully this warning from the voice
of experience: This is a very powerful tool! It doesn’t pose
the physical dangers of a chainsaw or a pistol, but the an-
guish of writing garbage over your directory tracks is not
to be risked lightly. Before each press of the key, consider
whether you have backup copies of your memory image
and your disks. If you don’t need them, eject the
disks—especially if you are debugging a new program or
investigating a system crash! You have no idea what may
have happened to your jump targets.

Make duplicate copies of some familiar disks, and use
them for experiments. Find safe re-entry points into your
editor and other console-oriented programs, and write
them in a handy place. Most of the times you interrupt a
console-oriented program, you’ll find it sitting dumbly in
the BIOS waiting for you to press a key; if the stack has
been altered, GOing back to that stored program counter
could take you anywhere except back to your program.

Get familiar with the status registers of your disk con-
troller, so that when you see “BDOS ERR ON B: BAD
SECTOR” you can jump in and find out exactly where the
problem is. You could even include ““disk doctor’ routines
in your monitor image, reformat a sector on the spot, and
jump back to the BIOS to try again without your applica-
tion program knowing there had been a problem! I imagine
you're already way ahead of me with your own ideas to in-

. i A H
corporate, so I'll wish you happy experimenting! o
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I wanted to create a debugging tool that would not
alter low or high memory locations, rearrange
the stack, or overwrite the TPA when it was loaded.
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ERG/68000

MINI-SYSTEMS
[J Full IEEE 696/S100 compatibility

HARDWARE OPTIONS

[J 8MHz, 10MHz or 12MHz 68000
CPU

[J Memory Management

[J Multiple Port Intelligent 1/0

[J 64K or 128K STATIC RAM (70
nsec)

(] 256K/512K or 1MB Dynamic
RAM, with full parity (150 nsec)

Ll 5% "-8" DID, D/S floppy disk
drives

L] 5MB-40MB hard disk drives

[J Full DMA Disk Interface

[J SMD Interface

L]l %" tape streamer

[1 10 to 20 slot backplane

[] 20 or 30A amp power supply

L] Desk top or Rack mount
cabinets

SOFTWARE OPTIONS

[] 68KFORTH!' systems language
with MACRO assembler and
META compiler, Multi-user,
Multi-Tasking

[] Fast Floating Point package
[] Motorola’s MACSBUG

[J Unix2Type Operating System
with C,PASCAL, FORTRAN 77,
68K-BASIC1, CIS COBOL4, RDBMS

[J CP/M-68K3 O/S with C, Assem-
bler, 68K-BASIC!, 68BKFORTH",
Z80 EMULATOR!, FORTRAN 77

(] Unix? System lll with C, etc.

] VED68K! Screen Editor

Trademark 'ERG, Inc.
2BELL LABS 3Digital Research
4Micro Focus

30 day delivery
with valid Purchase Order
OEM prices available
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10MHz ERG/VME 16032
/w 16082 MMU $1995
/w 16081 FPU $2495
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16032 — August
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Book Review

by Chris Terry

or a good many years, both
FCP/M and the C language

suffered from a dearth of good
tutorials and reference manuals.
Then, in 1981, came Thom Hogan’s
Osborne CP/M User’s Guide
(Osborne/McGraw-Hill, $12.99),
which was a landmark in thorough-
ness and clarity for the CP/M opera-
tor (see the review in the Nov/Dec
1981 issue of Microsystems).

The C language was even worse
off: until this year the only books
from which to learn the language
were Ritchie & Kernigan’s reference
book, The C Programming Lan-
guage (Prentice-Hall, 1978) and C.T.
Zahn’s C Notes (Yourdon Press,
1979). The Ritchie & Kernigan book
is, of course, the complete definition
of the language and constitutes the
standard. Zahn’s different point of
view is illuminating, but the book is
in no sense a tutorial for the begin-
ner. This year, however, three new
books on C have appeared to fill the
tutorial gap, and several on UNIX.

We hope to review at least some of
these books later in depth; mean-
while, we want to draw attention to
their availability.

C tutorials

The C Primer, by Les Hancock and
Morris Krieger. Osborne/McGraw-
Hill, 1982. 235 pp., $14.95.

This book is directed to people
who know a little (though not much)
about programming, but nothing at
all about C. It assumes a UNIX envi-
ronment, but is full of examples and
admirably clear explanations that
make it immaterial whether you are
using Small C on a portable or full
UNIX on a VAX—the explanations
still make a lot of sense. The chapters
on Arrays, Structures, and Pointers
are particularly clear, and shed a
great deal of light on the topics that
cause most difficulty to the newcom-
er. The authors also give one of the
clearest explanations of recursion
that I have ever come across with a
good example (computing a factorial
number). The chapter on Input/
Output and Library functions, shows
clearly how to format strings and
numbers (Ritchie & Kernighan are
very terse in this area).

Learning to Program in C, by Thom-

as Plum. Plum Hall, 1 Spruce Ave.,
Cardiff NJ 08232, 1983. 372 pp.,
825.

Plum Hall, Inc., is a training and
consulting firm specializing in the C
language and UNIX; this book is the
textbook used in their courses on C.
It assumes only some acquaintance
with computers, not with any other
programming language. The empha-
sis is on the portability of C pro-
grams and the suitability of C for
real-time applications. There are co-
pious examples and (as one would
expect in a textbook) problems for
the student; a large case-study prob-
lem illustrates important guidelines
for software design. The answers to
the problems are contained in an ap-
pendix. The book is based on sever