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MACROTECH-STILL THE S-100
PERFORMANCE
PACESETTER

MI-286. Our 80286/Z80H Dual CPU Board is at least twice
as fast as Compupro’s 8085/88 and it's a direct replacement.

The MI-286 has already become the standard by which other 80286
based systems are measured. Ask us for a complimentary
Benchmark Report.

ADIT. There's nothing else like it on the market. It's an Intelligent 1/0
Board with its own real time firmware that lets you control up
to 16 different terminals, modems or printers all from a
single slot. ADIT is the performance standard in
environments such as Alpha Micro where |/0
speed is critical.

V-RAM. High performance
Static CMOS system mem-
ory/virtual disk in either
quarter or half megabyte
configurations. With its on-
board battery and power-fail
g logic, the V- RAM sets a new per-
M1-286. formance standard at conventional
static memory prices. When
accessed through /0 port
channels, the half megabyte
V-RAM becomes M Drive
compatible with true
non-volatile solid-

state disk
capability.

MSR. High performance and
reliability in a memory so fast
you won't believe it's a dynamic
ram product. Compatible with all
popular S-100 environments, the
MSR’s low power consumption
and 120 nanosecond ram
devices set a new stan-
dard for dynamic memory
products. The MSR is avail-
able in quarter, half, one
and two megabyte configurations
at the lowest prices in the industry.

Dealers:
Gifford Computer Systems (415) 895-0798
Custom Computer Technology  (800) 222-8686

Priority One Electronics (800) 423-5922 MACROTECH International Corp.
John D. Owens & Associates (212)448-6298 9551 Irondale Ave.
In England; Fulcrum (Europe) Ltd. (0621) 828763 Chatsworth, CA 91311

(800) 824-3181 -« in Calif. (818) 700-1501
Telex: 9109970653

Macrotech dealers also include most Compupro Systems Centers, Heathkit
Electronic Centers and Alpha Micro Dealers.



INPUT/0UTPUT TECHNOLOGY, INC.

25327 Avenue Stanford, Unit 113, Valencia, CA 91355 °

(BO5) 257-1000

Uncompromising Additions to your S-100/IEEE-696 BUS

DUAL GPIB-488 INTERFACE
BOARD

A Stand-Alone, Independently Controlled
Dual Char I IEEE-488 I/0 Processor. In-

/ity Modes for Controller-in-
Charge, oller Assigned or Terminal
Bus Slave, and all Interface Functions are
handled transparent to Host Systerm CPU
through an on-board CPU and DMA con-
troller. U Friendly operation.

AS&T, P/N 52748-800-102

RGB COLOR GRAPHICS BOARD

Programmable resolution up to 512 x 512
pixels with 4 local video planes and on-board
graphics processor. Color mapper allows 16
colors from a palette of 4086. Light pen
input. Plus more ..

A&T, P/N B2748-300-101

12-BIT A-D-A CONVERTER
BOARD

8 Channel A-D: 12 microsec. Conversion,
50KHz Sample Rate, Programmable
Gains, Offset and Diff./Single Modes.

8 Channel D-A: 2 microsec. Settling,
Bipolar V or Unipolar | Output. Program-
mable Reference levels, Dual-Ported Chan-
nel Refresh RAM. 16/8-Bit Data
Transfers via I/0O or Memory Mapped

AST, P/N 52748-900-101

BAR CODE PROCESSOR BOARD
The BarTender is a stand-alone I/0 Pro-
cessor that reads and prints most common
Bar Codes. Includes bi-directional reading,
wand interface, clock/calendar with battery.
Extensive documentation and software.
AS&T,52748-500-101 Without Wand
AS&T,52748-500-201 With Wand

CIRCLE 10 ON READER SERVICE CARD

PERIPHERAL SUPPORT
BOARD

Two Serial SYNC/ASYNC Ports with
RS-232, TTL or Current Loop Outputs,
three 8-Bit Parallel Ports, three Timers,
Real Time Clock/Calendar and Response
Programmable Interrupt Controller. Small
Proto Area with +5 and +12v.

AS&T, P/N 52748-150-101

MULTI-PURPOSE
PROTOTYPING KIT

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

P/N 52748-450

ALSO AVAILABLE: MULTI-FUNCTION 1/0 BOARD, SMART PROTOTYPING KIT, 128Kx8/64Kx16 STATIC RAM MODULE
SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.



leleteknology

One Success After Another.

Since 1968 Teletek has been a leader in the design and
manufacture of single board computers, controllers,
memory boards and interface boards.

Teletek offers five distinct single board computers
(SBCs), each with its own unique features, to meet the
varied needs of the system integrator. Based on the
8086 16-bit and Z80 8-bit microprocessors, Teletek’s SBCs

L

SBC-11

HD/CTC

In Europe:
Kode Limited
Station Road
Calne, Wiltshire
SN11 OJR England
tel: 0249-813771
telex: 449335

In Brazil:

DANVIC S.A. s

R. Conselheiro %
Nebias, 1409 o

01203 Sao Paulo, Brazil &

tel: 221-6033 (PABX)

telex: 1123888 CICP BR

Teletek provides a 30 day evaluation
program to qualified customers. For
more information, call our Sales Depart-
ment at 916-920-4600 or write for our
information package.

ELETEK

4600 Pell Drive
Sacramento, CA 95638
916-920-4600

Systemaster I (128K, 6/8 MHz)

© 1984 Teletek

will run at 4, 5, 6, or 8MHz and are available with up to
512K of onboard dynamic RAM. The SBC 86/87 also offers
an optional 8087 math coprocessor for numeric intensive
applications.

Teletek’s Systemaster Il provides two RS232C serial
ports and two Centronics-compatible parallel ports or
may be optionally configured to provide a SCSI interface
or an |IEEE-488 interface to support many laboratory
testing and measuring instruments.

Teletek also offers a dual controller board, the HD/
CTC, which will control any two ST506-compatible hard
disk drives and any QIC-02/QIC-24-compatible
cartridge tape drive. This unique design saves
hardware cost as well as space in the mainframe.

Teletek’s IEEE 696/5-100 boards run under
the multi-user, multi-processing operating
system TurboDOS by Software 2000, support-
ing up to 16 users and
capable of running PC-DOS
application programs. For
single-user systems, Teletek
is supported by the CP/M
operating system.

—
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I would like to take a moment out of
a very hectic day to applaud all the
Micro/Systems Journal subscribers.

For weeks now I have personally
processed thousands of subscriptions
and have felt the pleasure, excitement
and warmth that comes from reading
your comments. Almost every sub-
scription contained a comment!

You’'ve expressed hopes, en-
couragement, and ideas for the future
of Micro/Systems Journal. Almost
everyone wants to be part of it.

I would like to extend a special
*“‘thank you’’ to those who refused to
take either of the discounts offered and
to those who gave even more than the
un-discounted rate, because they
wanted so much to help to get this
magazine off and running. They felt
that this was the least they could do to
lend their support.

And, there are those.... many,
many of you.... who are receiving
magazines from Ziff-Davis you never
ordered and even now don’t want. You
wrote about it in anger and frustration. |
wish we could help, but most of you
realize that we have no connection with
the former publishers of Microsystems
magazine. | wrote to many of you sug-
gesting what you might do to get a
refund. What I suggested was based on
the experiences of those who had
already succeeded in getting that re-
fund. Many felt a touch of triumph as
they traded in their Ziff-Davis *‘re-
fund’’ check for a Micro/Systems
Journal subscription.

So, our home has again become a
publishing house.... our basement a
stockroom and mailroom.... and, our
ping-pong table once again a produc-
tion area. The Post Office and U.P.S
have dedicated a driver and truck to the
cause.

But, if I ever wonder *‘why did I do
itagain?’’, all I have to do is look at Sol
(if I can find him) and read some more
subscriber comments.

I guess, like Sol, we’re all crazy.

Lennie Libes, Co-Publisher

....and, from the Editor

It is with deep regret that I report to
you that Ziff-Davis has done it
again..... they have closed up yet
another magazine. COMPUTERS &
ELECTRONICS magazine ceased

4

publication with the April issue. We all
remember when C&E was called
POPULAR ELECTRONICS. And, in
particular we remember the January
1975 issue that carried the article on
how to build the Altair Computer, the
first S-100 system. PE was a pioneering
magazine dedicated to the electronics
hobbyist. Les Solomon, the technical
editor, and authors, such as Forest
Mims, made it a consistently worth-
while publication. 1 was a loyal sub-
scriber for over 30 years. And, during
its last year and a half wrote a regular
column for them.

Ziff-Davis has now closed about a
half dozen computer magazines, leav-
ing itself only six. One wonders which
one will be next.

C&E had a circulation of close to
600,000; the highest in the computer
magazine biz. When it was PE, ithad a
circulation of about 400,000 and was
clearly dedicated to electronic hob-
byists. But when Z-D refocused the
magazine to the computer field, it lost
loyal readership (replacing it with ex-
pensive transient readers) and lost
advertisers (who could no longer afford
the highest ad rate in the industry and
were not sure of readership interests).
Z-D could have admitted its mistake
and changed the magazine back to its
original focus, reduced its circulation
and ad rates and moved it back into the
black. Regretfully Z-D decided to take
the easy way out and close up a maga-
zine that had a large devoted following.

One wonders..... which magazine
will former C&E subscribers now find
in their mailboxes?

We have received well over 2,500
personal letters from subscribers
wishing us well and offering sugges-
tions as to the future direction of this
magazine. We wish we had the room to
publish them all, but they would have
taken up this entire issue and maybe
more. Rather, we have selected a few
representative letters and messages and
you will find them in the following
“‘Letters’” section.

We read every letter we receive and
take them to heart, so keep the letters
coming.

Micro/Systems Journal Software in
Public Domain

All of the software listings pub-
lished in Micro/Systems Journal has
been placed into the public domain.
Thus, CP/M software listings will be
found in the SIG/M public domain soft-
ware library and MS/DOS software
listings will be found in the PC/Blue
public domain software library. I there-
fore suggest contacting your local com-
puter club to obtain machine readable
copies.

If you have problems obtaining any
of this software thru public domain
channels then you may obtain copies
directly from us. To do this send a note
indicating the software desired and the
disk format together with a check for
$10 ($15 outside of North America).
Mail to: Microsystems Journal, Box
1192, Mountainside NJ 07092.

Sol Libes
Editor & Co-Publisher

Micro/Systems Journal May/June 1985
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| 5 12K| D'SK EMULATOR

Youcanstillbuy
quality and dependability
at a reasonable price.

That’s exactly what we drive home at Viasyn. We offer you a whole line
of CompuPro® IEEE 696/S-100 Bus boards. Along with single- and multi-user
systems compatible with over 3,000 standard business applications, plus a wide
variety of scientific and industrial programs. Each one’s a value our competition
finds hard to beat.

You can choose from a broad range of CPU boards, memory boards, disk
controllers, network and interface boards, plus PC Video, in color or black and
white. You can mix or match 8-bit and 16-bit software on the same machine or
on different machines. And pick just the power and memory you need. Object:
to grow and multiply in capabilities, at optimum cost efficiencies. Without sacri-

ficing quality or dependability: ™
If that’s what you're driving for, write us for our new
short-form catalog or simply call our toll-free number.

The CompuPro People

Where Computers Grow

3506 Breakwater Court, Hayward, CA 94545
Call 800/VIASYN-1. In CA, 800/VIASYN-2. TWX: 510-100-3288 VIASYN CORP

CompuPro is a registered trademark of Viasyn Corporation.
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NOW, THE RIGHT CHOICE
IS EASIER THAN EVER.

DATAFE

THE TRUE MULTI-USER APPLICATION DEVELOPMENT DATA BASE

DATA ACCESS CORPORATION
8525 SW 129 Terrace, Miami, FL 33156-6565 (305) 238-0012
Telex 469021 DATA ACCESS CI
Compatible with MSDOS, PC-DOS, CP'M, CP M-86, MP/M-86, TurboDOS, Novell Sharenet, PC-Net, Molecular N-Star,
Micromation M/Net, Action DPC OS, OMNINET, IBM PC w Corvus and OSM Muse
MSDOS is a trademark of Microsoft. CP/M and MP'M are trademarks of Digital Research. DataFlex and FlexKeys are trademarks of Data Access Corp.
dBASE II is a trademark of Ashton-Tate




Quality

9-100 Products

FULCRUM: The S-100 Specialists

Introducing...
FULCRUM’S NEW

MPUZ CPU

This NEW MPUZ
CPU utilizes the Z-80
8MHz uPas a basis for
its 8MHz CPU for S-100
systems, and has been

carefully designed to meet the requirements of the |EEE -
696 standard. The quality and performance this CPU pro-
vides is rarely found in S-100 products, and you can see

why...only $349.

» 4 or 8MHz clock rate

» Two RS-232 serial ports

» Centronics printer ports

» Real time clock with bat-
tery back-up

» Vectored interrups to any
block location in memory

» Programmable timer

» ROM monitor

»
>
>
|

>
>
>

Power on Jump

On board wait states

2K of RAM space

24-bit extended
addressing

Latched Status

Front panel compatibility
MPM support

Best Value

In

Disk Controllers...

OMNIDISK

Now the FULCRUM
OMNIDISK offers S-100
systems users a unique
marriage of component
compatability and

technological innovation. These together produce features
not found in any conventional disk controllers made today.
See for yourself what tomorrow looks like...only $349.

» Simultaneous support of
both 5%’ and 8" floppy
disks and hard disks

» Complete 24 bit DMA

» Power on boot for 5%
and 8" floppy and hard
disks

» Power on boot PROM

» On board de-blocking to
save RAM space over
BIOS

» Interfaces with the WD
1001"hard disk controller

» Supports 13 devices
simulatneously

» Full track buffer allows
controller to recall entire
track

» DMA’S at 10 MHz

» Supports MS DOS

» 10K on board buffer
saves two K of TPA

So before you buy another S-100 component, call or write for
our FREE catalog. And see how your system can benefit from

*CP/M *2.2 configured for OMNIDISK
$60. *Trade mark of Digital Research.
FREE U.P.S. ground shipping on
prepaid orders. Shipping is added to
VISA, M/C, and CO.D. orders. CA
residents, please add sales tax.

the FULCRUM difference.

g FULCRUM

TN

707/433-0202

COMPUTER PRODUCTS

459 Allan Court, Healdsburg, CA 95448,

Also in FULCRUM'S Family: OMNIRAM
64K memory board. Serial 1/0 2-2 &
Video /O Interface boards, Relay
board, 1-8080, 8015 and 8035 main
frames with 21 slot mother boards,
DPA front panel and A/D board.




News,

Random Rumors & Gossip

Look for Borland to shortly intro-
duce version 3.0 of Turbo Pascal, with-
out a doubt the most popular micro ver-
sion of Pascal. Improvements include
much faster compile time, faster execu-
tion of compiled code, turtle graphics,
and new file I/O system. Also rumored
coming from Borland later this year are
versions of C, Modula-1I, and a spread-
sheet to compete with Lotus 1-2-3 ... ..
Microsoft is expected to shortly
announce Version 4 of MSDOS which
will, among other things, add a Virtual
Memory system to the AT. Expect
Microsoft to include a plug-in card to
provide the VM hardware support.

I hear that a manufacturer (name-
less at this point) plans to introduce a
low-cost Z80-based system with
ZCPR3 and the ZDOS operating sys-
tem instead of CP/M-80....... and
Spectravideo, Fremont CA, is rumored
about to introduce a CP/M-80-based
portable, with 3.5 floppy drive and 25
line x 80 character LCD display for
well under $1,000..... and Viasyn
(formerly CompuPro, nee Godbout
Electronics) is expected, this fall, to
release a version of UNIX for its 16032
CPU card.

IBM has signed a contract with
MiniScribe for 20Mbyte, 3.5’ hard
disk drives. Now which new product
could this be for? And there are rumors
of a System 36 version of the AT com-
ing with a link to the IBM PC network.
Also known to be in the works is a laser
printer capable of 20 pages per minute.

There are reports that 256K and
64K RAM chips are already selling for
$4 and 80 cents, respectively, on the
large volume spot market. Last
December, 256K chips were over $8.
Predictions are that prices will fall even
further this year..... Texas
Instruments, Compaq and several other
manufacturers are expected to shortly
introduce AT-clones. Looks like the
AT bus, hardware and operating sys-
tem may become a defacto standard for
80286-based systems.

MS-DOS on S-100 Systems

More and more S-100 users are up-
grading their systems into the 16-bit
world with 8088, 8086, 80186 and

Views &

by Sol Libes

80286 CPUs in their systems. Most of
these users would like to use the MS/
DOS operating system instead of CP/
M-86, mainly because of the large soft-
ware base in existence for MS-DOS.
However, there is a problem here. One
can buy a copy of MS-DOS for the
IBM-PC and implementations for most
of the PC clones. However, because of
hardware differences they will not even
boot.

Computer House, Woodacre CA,
some time ago developed a version for
CompuPro systems. Now, many of the
S-100 manufacturers are tailoring their
hardware systems to support standard
PC-DOS. For example, Tarbell
Electronics, Carson CA has introduced
a new 80286-based CPU card that will
boot up a standard IBM-PC DOS disk
without any modifications required.
And, if the system contains a PC-
compatible video card (Lomas Data
already has such an S-100 card and
Viasyn is expected to start shipping
theirs soon) then one can run things like
Lotus 1-2-3 with lightening speed.
Even without the video card programs
such as WordStar, Multiplan and
dbase-II can be run. Further, there is a
great likelihood that these systems will
be able to boot and run other operating
systems written for the PC and AT (e.g.
XENIX and PICK).

Companies such as Lomas Data and
Seattle Computer Products already sell
versions of MS-DOS to run with their
hardware. And, if there is a reader who
would like to write an article on how to
modify PC-DOS to run with S-100 16-
bit CPUs whose manufacturers do not
supply MS-DOS please contact me.
We are looking to publish such an
article.

PC-1l Where Are You?

Speculation is that IBM has held
back introducing the new version of the
PC because they have warehouses full
of PCs and XTs which are moving very
slowly. Only when inventory is cleared
out is IBM expected to release the PC-
II. The most important feature of the
PC-II is expected to be its design for
high volume automated mass produc-
tion to reduce production costs.

The unit is expected to use the

Gossip

80186 or 80286 microprocessor with
restricted performance (e.g. less mem-
ory addressing capability) so as not to
impact sales of the AT. Further, IBM is
expected to retain the 5.25°" disk for-
mat and offer a 3.5” drive as an option.
IBM has done extensive market re-
search and concluded that its cutomers,
with well over 3 million PCs already in
use, would be very upset if IBM aban-
doned the 5°° drive. Hence, IBM is
expected to provide a bridge to the
3.5, 1.6Mbyte drive, which they are
expected to use in their new portable
(expected this summer) and other new
systems coming later this year and
next. IBM would like to get the desk
footprint of their new machine to be
significantly smaller than that of the
PC.

In the meantime, IBM will halt pro-
duction of the PCjr, only 16 months
after it was introduced. It marks IBM’s
most visible failure in the personal
computer marketplace. Actually this is
IBM’s third failure in the personal com-
puter marketplace as the two predeces-
sors to the PC (the 5100 and 5110) also
flopped and IBM has not done too well
with the PC-portable. However, their
success with the PC and AT have much
more than compensated for their
bombs. Also, the XT (particularly
since the introduction of the AT) has
been a poor sales performer.

IBM invested close to $50 million
promoting the PCjr and cut the price
drastically for the Christmas selling
season, but since the first of the year
sales have been nil as IBM restored the
regular price for the machine. Earlier
IBM replaced several thousand
keyboards when reviewers, dealers and
customers complained. In all, IBM
sold about 270,000 jrs last year, with
75% of the systems sold in the last
quarter when the complete systems
price dropped to under $1000 list, with
a street price between $800-900, in-
cluding a color monitor and software.
IBM’s abandonment, leaves Apple,
Sanyo, Atari and Commodore as the
major competitors in the home compu-
ter market. However, Sinclair and
several Japanese and far east suppliers
are expected to cautiously enter the
chaotic U.S. market this year. Sanyo,

Micro/Systems Journal May/June 1985



who introduced an MS-DOS machine
with limited PC capability, has over the
last two years established a strong deal-
er network and a large and loyal user
base. Recently, they improved the PC-
compatibility of the machine and its
performance. The price for a basic sys-
tem is well under $1,000 and is heavily
discounted by most dealers, making it
very attractive as a home system.

The Check Is in the Mail

Imagine a microcomputer manu-
facturer shipping $6 million in mer-
chandise to a retailer and not being
paid. If it had happened to most any
other manufacturer it probably would
have forced the company into bank-
ruptcy. But not IBM... it takes it in
stride.

IBM filed suit against Computer-
mate, a California computer retailer, to
which it shipped 400 XTs and other
stuff totalling $6 million. The retailer
sent IBM a check which bounced and
then a second check which also
bounced. Finally, IBM filed suit
against the retailer.

Newsletters of Note

‘‘null-Babel/CBNnews’’ is a news-
letter for CBasic users. Published
monthly a subscription is $18/yr US
and Canada and $28/yr foreign. Write
to: Ric Allan, Box 40690, Cincinnati
OH 45240, or call: (513)851-4774,
after 7PM EST.

*“Z-NEWS"’ is a monthly newslet-
ter supporting users of ZCPR3 and the
new ZDOS disk operating system. It is
published by Echelon Inc., 101 First
Street, Los Altos CA 94022, telephone
(415)948-3820. Echelon also supports
a bulletin board system for ZCPR3 and
ZDOS users. Called ““Z-Node’’ it is at
(415)489-9005.

Public Domain Software News

The C User’s Group’s public do-
main C software library now consists of
44 volumes of software which are
available in 69 different 5’ and 8’ disk
formats. The group also publishes an
infrequent newsletter. For information
on the software library and newsletter
write to: The C User’s Group, 415 E
Euclid, Box 97, McPherson KS 67460
or cal! (316)241-1065.

Random Bits

Bill Gates, Microsoft Corp. chair-
man, announced at a recent indepen-
dent software vendor gathering that
they are projecting that over 400,000
copies of Xenix/286 will be sold. If this
comes to pass Xenix will be rthe most
popular operating system for small
multi-user computer systems and could
become the defacto standard for UNIX.

CPIM-80 C Programmers . . .

save

time

... with the BDS C Compiler. Compile, link
and execute faster than you ever thought

possible!

If you're a C language
programmer whose patience is
wearing thin, who wants to spend
your valuable time programming
instead of twiddling your thumbs
waiting for slow compilers, who
just wants to work fast, then it's
time you programmed with the
BDS C Compiler.

BDS C is designed for
CP/M-80 and provides users with
quick, clean software
development with emphasis on
systems programming. BDS C
features include:

e Ultra-fast compilation, linkage and
execution that produce directly
executable 8080/280 CP/M command
files.

e A comprehensive debugger that
traces program execution and
interactively displays both local and
external variables by name and
proper type.

¢ Dynamic overlays that allow for run-
time segmentation of programs too
large to fit into memory.

e A 120-function library written in both
C and assembly language with full
source code.

Plus . ..

e A thorough, easy-to-read, 181-page
user's manual complete with
tutorials, hints, error messages and
an easy-to-use index — it's the
perfect manual for the beginner and
the seasoned professional.

e An attractive selection of sample
programs, including MODEM-
compatible telecommunications,
CP/M system utilities, games and
more.

e A nationwide BDS C User's Group
($10 membership fee — application
included with package) that offers a
newsletter, BDS C updates and
access to public domain C utilities.
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Reviewers everywhere have
praised BDS C for its elegant
operation and optimal use of
CP/M resources. Above all, BDS C
has been hailed for it's remarkable
speed.

“I recommend both the
language and the implementation
by BDS very highly.”

Tim Pugh, Jr.
in Infoworld

“Performance: Excellent.
Documentation: Excellent.
Ease of Use: Excellent.”
InfoWorld
Software Report Card

“... a superior buy ..."”

Van Court Hare
in Lifelines/The Software
Magazine

BYTE Magazine placed BDS
C ahead of all other 8080/Z280 C
compilers tested for fastest
object-code execution with all
available speed-up options in use.
In addition, BDS C'’s speed of
compilation was almost twice as
fast as its closet competitor
(benchmark for this test was the
Sieve of Eratosthenes).

Don’t waste another minute on
a slow language processor. Order
your BDS C Compiler today!

Complete Package (two 8” SSDD disks,
181-page manual): $150

Free shipping on prepaid orders inside
USA.

VISA/MC, COD'’s, rush orders accepted.
Call for information on other disk
formats.

e, inc.

BDS C is designed for use with CP/M-80

operating systems, version 2.2. or higher. It is

not currently available for CP/M-86 or MS-
DOS.

BD Software, Inc.
P.O. Box 2368
Cambridge, MA 02238

(617) 576-3828




Dear Sol:

I must be crazy too! Sign me up for
two years. Enclosed is the Ziff-Davis
check that I received as a refund on my
old Microsystems subscription. I have
endorsed it over to Micro/Systems
Journal.

I had a bit of a hassle getting the
refund. I got my refund by writing to:
Shane G. Boel, Circulation Manager,
PC Tech Journal, Box 2968, Boulder
CO 80322. I told him that I did not want
a magazine | did not subscribe to and
wanted a refund on the remaining por-
tion of by sub. I had to wait about three
months but they finally came through.

Good Luck.

David Robinson
Bismark North Dakota

Dear Sol:
I have the following suggestions:
a) Aim at the frontiers. .. Z8000,
National 32016/32032 and Intel 80286/
386. Urge the promotion of a standard
for 32-bit processors on the S-100 bus.
b) All code for MS-DOS and CP/
M-86 should be generic... should
only use standard system calls and not
depend on IBM-PC hardware.
¢) I suggest that Turbo Pascal code
be the standard.
Robert Hanrahan
Gainsville Florida

Dear Sol:

Thank you so much for doing it
again. Of the many computer maga-
zines 1 have subscribed to over the
years, Microsystems was my favorite.
Keep the good stuff coming on CP/M,
C, UNIX and the hell with IBM.

Ed Roberg Jr
Clearlake CA

Folks,

Please enter me as a subscriber to
Micro/Systems Journal. Delighted to
hear it exists. This time. .. PLEASE,
PLEASE, PROMISE. .. not to sell it
to the City Slickers, ok?

Dave Cortesi
Palo Alto CA

Sol:

I was a subscriber to Microsystems
from Vol 1, No 1. I would like to sub-
scribe to your new magazine, however
Ziff-Davis has not yet refunded by
money, even after several letters.
When they do I will probably sub-
scribe.

10

I owned one of the first computer
stores so really have been active for a
while and enjoyed Microsystems!
Looks like the New York ‘‘bean coun-
ters’’ got to you.

Good luck!

Chuck Suit
Silver Spring Maryland

Sol:

Don’t enter my subscription!

I do not want to start another sub-
scription and have it turned into a
worthless magazine!

Forrest I Gompf
San Diego California

Dear Sol:

Although I still use CP/M I have a
Zenith 160 PC compatible and so
would like to see PC compatible arti-
cles also... especially on MS/DOS,
PC/Blue and C-User Group.

Cole Ellsworth
Garden Grove California

Dear Mr. Libes:
I was very much disappointed when
I was informed by Ziff-Davis that
Microsystems ceased publication. My
‘“first’’ subscribed issue of
Microsystems happened to be the
“‘last’” issue. I was very resentful when
I was offered an IBM oriented maga-
zine in lieu of my sub to Microsystems.
I am glad that you and your wife are
back to keep us hackers happy. The
best feature of ‘‘Microsystems’’ has
been, to me, that it has managed to keep
its eyes to the future computer trends,
satisfying at the same time hackers’
need to work with micros they have
now. This unique blend of helping us
with micros we have and also assisting
us to see what’s in the future will be
found in your new journal,  hope! Wel-
come back among the hackers who

need you.

Paul Naitoh
San Diego California

Dear Sol:

Welcome back! My life ‘‘also’
doesn’t seem the same without you and
Microsystems for evening comfort and
knowledge expansion. Even though
there is a plethora of computer maga-
zines on the racks, your new magazine
is needed.

I have a problem and would
appreciate some help from you readers.

Letters to M/S-J

We welcome your letters with com-
ments, compliments, criticism and sug-
gestions. We read them all and publish
the most noteworthy, even if they are
critical of us. We do not have the staff
to answer all letters personally. And all
letters become the property of M/S-J
and may be subject to editing. Further,
we do not print letters that do not in-
clude a name and address.

Please send your letters to: Micro/
Systems Journal, Box 1192,
Mountainside NJ 07092.
]}

I am a one-man company specializing
in the construction of vertical software
for CP/M, MS-DOS and VAX/VMS
software. Currently, I am in a bit of
bind moving a program from CP/M to
MS-DOS. My system consists of in-
teracting programs written in Digital
Research’s CB80 which I can also com-
pile under CB86. I have an S-100 sys-
tem from U.S. Micro Sales, made by
XOR Data Systems, which has two 8’
DSDD drives and a controller which
handles both 8’" and 5-1/4’" drives. I
want to know is it possible to format
and copy to MS-DOS 5-1/4"" disks
from my 8’ drives while working
under CP/M?
Melvin W Smith,
SYNTEL Data Systems Ltd
Ste. #1111,
10080 Jasper Ave
Edmonton, Alberta,
Canada T5J 1V9
Whenever [ want to move files be-
tween systems with incompatible disk
formats I will either use a null modem
interface between the two systems and a
data transfer or communications pro-
gram to move the data. On occasion |
have even uploaded the file from one
system to the other via modem and the
telephone line. This works very nicely
for Basic and ASCII files.

Dear Mr. Libes

I want to wish you well in your new
endeavor and to tell you that the micro
world will get along just fine without
the old Microsystems. Let me tell you
why I will not be subscribing. I think
you are living in the past. Way too
much stuff on CP/M, S-100 bus and
such. I have been in the PC/MS-DOS
camp for 2 years now and am very glad
I swore off (and at!) CP/M. You might
be able to fool some potential subscri-
bers into thinking you can teach an old
dog new tricks, but not me.

If the early issues indicate that I am
wrong and contain numerous current
original articles on and about non-CP/
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M systems, I will admit I am wrong.
Wandal W Winn
Anchorage Alaska

Dear Sol:
Are there going to be any MS-DOS/
S-100 articles?
Tony Price
Burbank California

Sirs:

I would very much like to see an
article or two addressing the CompuPro
8/16 hardware and software. I am also
interested in the Macrotech MI1-285 Z-
80H/80286 CPU replacement for the
Godbout one. Are there any pitfalls or
contraints? Will an S-100 color video
board be available to run PC graphics?
Will the newly released DRI Concur-
rent-DOS run with the Macrotech
CPU?

Dan Nelson
Phoenix Arizona

We expect to be addressing these
questions in articles now being written.

Sol:
Glad to see you back. The last issue
was the best. Hope you can keep it up.
R. C. Howard

Dear Sol:
Are you going to continue to write
for Micro-Cornucopia?
M. H. Noble
Pawcatuck CT

Micro-Cornucopia is a fine maga-
zine and I tried to interest Dave Thomp-
son, the publisher, in publishing this
magazine with me as editor. Actually, |
tried to interest several publishers with
no luck and hence I am back in the
magazine publishing biz again when all
I wanted was to be an editor.

Micro/Systems Journal is taking up
all my time and forced me to drop all of
my other projects including writing for
Micro-C.

Sol:

Best of luck to a first class masoch-
ist! You deserve the best but probably
won’t get it. Ziff-Davis will probably
make life miserable for you the way
IBM does to small companies. Long
live the underdog!

Art Hurst
Woodland Hills CA

Dear Sol:

... hope you will include articles
on C programming language as well as
the UNIX operating system.

Charles D’Englere
Decatur GA

Dear Sol:

I ought to be mad at you, but I
cannot hold a grudge. I had cancelled
all my subscriptions to computer maga-
zines except yours. Then you sold out
to Ziff-Davis and they closed
Microsystems. I was sorry to see you
old timers pass from the scene.

Then I got your letter and I was
really excited about something good to
read again. I wish you all the luck. ..
you will need it to make it.

J. E. Murray
Columbia SC

We did not sell out to Ziff-Davis.
We sold the magazine to Dave Ahl of

Creative Computing. When Z-D bought
the CC operation they got their hands
on Microsystems.

The former President of the Z-D
computer magazine group supported
Microsystems and tried to help it grow.
He allowed me to hire Chris Terry as
technical editor and to go monthly.
Many of our best issues were done dur-
ing this period. When he was fired the
new President took one look at the bot-
tom line dollars and decided that,
although Microsystems was profitable,
more money could be made by investing
in other areas.

LATTICE, INC. OFFERS
C COMPILERS

The industry’s standard C com-
piler, Lattice C, is now published
directly by Lattice. You can obtain
editions of Lattice C from other pub-
lishers, but when you purchase our
edition, you get support directly
from the people who wrote the C
compiler. And when you register
your purchase with Lattice, you are
notified of all updates and enhance-
ments. You will also be notified of
the new C programming tools as they
become available from Lattice.

When you are ready to purchase a
C compiler, consider the source.
Then call Lattice, Inc.

LATTICE OFFERS C
COMPILER UPGRADES TO
MICROSOFT USERS

Lattice announces the opportunity for
users of the Microsoft MS-DOS C com-
piler to upgrade to the standard Lattice
C and obtain a free copy of Lattice’s new
C-SPRITE symbolic program debugger.

According to Dave Schmitt, Lattice,
Inc. President, “Until recently, the
Microsoft C compiler was an early ver-
sion of our compiler. Now that Microsoft
has switched to their own compiler, we
feel that purchasers of the earlier prod-
uct deserve a low-cost way to remain
compatible with the latest Lattice tech-
nology and the extensive third-party
support for the Lattice product.”

The upgrade kit costs $150 and
includes Version 2.20 of the Lattice C
compiler with its new two-color, typeset
manual and the C-SPRITE program
debugger. (The regular retail prices are
$500 for the compiler and $175 for
C-SPRITE.)

LATTICE WORKS
This offer to Microsoft C users expires

July 31. Upgrade orders must be accom-
panied by the original Microsoft
diskettes.

LATTICE C USERS’
GROUP FORMED

An independent Lattice C Users’
Group has recently been formed, and is
headed by Bill Hunt, author of the book,
The C Toolbox. The group will serve
users of Lattice C, but membership is
open to any C compiler users.

Members will receive a bi-monthly
newsletter explaining C features and
providing examples of their use, explor-
ing new ways to use Lattice C, and will
include a question and answer column.
The newsletter will be supplemented by
a disk containing source files, demo
programs and library functions, and
the best of the public domain C pro-
grams.

Lattice, Inc. will provide complete
support for the new users’ group by
sharing new plans, discovered bugs,
and ‘“tech” tips.

Register your C compiler now to
receive complete information on joining
the Lattice C Users’ Group.

ASK ABOUT OUR “TRADE
UP TO LATTICE C POLICY”

After purchase, return registration cards
for free subscription to the “Lattice
Works” newsletter and important infor-
mation about the Lattice Users Group.

Lattice, Inc.

P.O. Box 3072

Glen Ellyn, IL 60138
(312) 858-7950
TWX 910-291-2190

International Sales Offices

Belgium: Softshop. Phone: (3R) 53-664875.
England: Round Hills. Phone: (0872) 54675.
Japan: Lifeboat Japan. Phone: (03) 293-2311.




Some months back SIG/M received
a proposed contribution of a disk called
Death. A battle with aliens from outer
space? A duel to the end of the knights
of old? No, it was a checklist of things
to do before the inevitable happened!

The author had put a lot of time and
effort into writing it. Some parts made
sense, and some of it could have caused
problems if one did not consult with an
attorney. It would not have been
acceptable for the library in any event.
However, whatkilled ‘‘Death’’ was the
fact that the author requested the user
send him a small contribution. Death
might be inevitable, but our author felt
it should not be free.

In talking to the authors and propo-
nents of Freeware or Shareware one is
told that they cannot afford to market
the program. They want to use the
worldwide facilities of the public do-
main distribution network for nothing
— and then they write us nasty letters
when we say no! When you write the
Great American novel and the pub-
lishers turn you down, your choice is
either vanity press or forget it. How
many commercials does CBS air for
nothing because the sponsor can’t pay?
The Borland people have clearly de-
monstrated how a good product at a
reasonable price will sell, even when
marketed on a shoe string budget. The
Freeware backers contend that since the
option to pay or not is the users, it is
beneficial to the users to distribute it in
the public domain network. Talk to
them and they will tell you that without
distribution on the bulletin boards and
in the public domain libraries, the au-
thors would not produce these works. If
any of you have been to downtown
New York lately during a weekday
lunch hour, you know that you can
barely walk on the sidewalk because of
all the street peddlers. The street ped-
dlers are taking business from legiti-
mate stores. The stores pay taxes, are
around when you need to exchange
something, etc. Same thing with some
of the Freeware peddlers. A small ad in
Computer Shopper or one of the maga-
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In the SIG/M
Public Domain

by Stephen M. Leon

zines should not be too much of a bur-
den. To most of them Freeware is a
moonlighting project, in many cases
developed on the bosses time. What
about sales tax? What about income
tax? One may need a million dollar
budget to hit the top of the software
charts, but what Freeware developer
has the overhead of Ashton-Tate?

We certainly should do everything
possible to encourage the development
of good, inexpensive software. Free-
ware doesn’t encourage it. It lets some-
one test market for free. Rather, let that
person make contributions to the public
domain without restriction, as for ex-
ample, Rich Conn. When Rich offers a
product commercially his name and
reputation made in the field of public
domain software is enough to sell the
product.

Speaking of taxes, one can kick
around the question as to whether or not
a tax exempt organization such as SIG/
M could actively distribute Freeware
and still retain its tax status. In any
event, the anti-freeware policy of SIG/
M has not produced a shortage of good
software donations to the dismay of the
advocates of Freeware.

We have added to the library (SIG/
M Volumes 218, 219, and 220) Ron
Fowler’s MEX. MEX represents a sig-
nificant improvement in the field of CP/
M 80 modem programs. MEX brings
Ward Christensen’s MODEM 7 up one
generation. The Fowler program is
good, but not without controversy. In
putting it into the library we did so
knowing that Ron did not provide the
source code, which code is normally
routinely provided with public domain
programs. Freeware too does not pro-
vide the source code, but for a different
reason. Fowler did it to protect the pro-
gram’s code from the tinkerers who put
out 43 updates in two weeks. Ron went
commercial with the 16 bit version of
the program — but he did it as a com-
mercial operation and not with hat in
hand. We might add that the price he is
selling the 16 bit version is not much
different from the ‘Give Me’ sign that

Steve Leon is the SIG/IM Disk Edi-
tor. In other words, he is the person
who assembles, compiles and edits all
the of the SIG/M public domain soft-
ware disks. Thus, he speaks with the
greatest authority as to what is going
on in the SIG/M public domain soft-
ware area.

comes up everytime one runs the Free-
ware.

Speaking of 16 bit, Bill Earnest has
taken RESOURCE, one of the better
disassemblers, and turned it into a 16
bit program. RES86 on SIG/M Volume
223 is a handy tool for CP/M 86 users.
Also on 223 are some NEC APC utili-
ties and a program to set the function
keys on the Wyse 50.

SIG/M Volume 221 contains pro-
grams for dBASEII users, including a
complete inventory program. Volume
222 has some utilities updates. In-
cluded is an improved DBL. DBL
allows a dot matrix printers to print
double columns of type for newsletters
and the like. Quite a handy utility for
your Epson or Okidata printer.

SIG/M Volumes are available on
8’ SS SD Disks for $6.00 each ($9.00
foreign) directly from SIG/M, Box 97,
Iselin, NJ 08830. Printed catalogs are
$3.00 each ($4.00 foreign). Disks in a
variety of formats may be obtained
through the world wide SIG/M dis-
tribution network. The distribution list
is included with the printed catalog. A
disk version of the catalog (Volume 00)
is available for $6.00.

SIG/M is a non-profit group oper-
ated by non-paid volunteers and is a
sub-group of the Amateur Computer
Group of New Jersey, Inc.

The following are the contents of
the most recent SIG/M volume re-
leases:

Vol 218 MEX - Improved Modem for CP/M
by Ron Fowler (Volume 1 of 3)

MEX112 .OBJ  MEX main program
MEX .HQP  On-line users manual
MEX10 .DQC Documentation
MEXSUM  .DQC /

MEXCON .SUB Submit file

MLOAD .OBJ  Overlay install tool
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READ .MQ  Quick overview

SET .MQX Changes MEX settings
TEL .PHN  Sample phone dir.
MXM-CD10 .AQM Concord Data System
MXM-PC10 .AQM Popcon

MXM-UDI10 .AQM UDS modem
MXM-US13 .AQM US Robotics modem
MXO-ADI1 .AQM Advanced Digital
MXO-ALI0 .AQM Altos

MXO-PM22 .AQM PMMI

MXO-SM14 .AQM Smartmodem

Vol 219 MEX - Improved Modem for CP/M
by Ron Fowler (Volume 2 of 3)
MXO-APCC .AQM Apple II overlay
MXO-CT10 .AQM CT Companion
MXO-DB10 .AQM Dynabyte
MXO-DT10 .AQM Datec
MXO-DV10 .AQM Davidge
MXO-EP12 .AQM Epson QX 10
MXO-GB11 .AQM CompuPro
MXO-H812 .AQM Heath H-89
MXO-I112  .AQM Intersystems
MXO-IM10 .AQM Info-Mate
MXO-KP41 .AQM Kaypro
MXO-LOIS .AQM Lobo Max 80
MXO-MDI1 .AQM Morrow MD 3A
MXO-MG10 .AQM Mega SC
MXO-MR10 .AQM Morrow Micro Dec.
MXO-NE88 .AQM NEC PC-8801
MXO-NS11 .AQM North Star Horizon

Vol 220 MEX - Improved Modem for CP/M
by Ron Fowler (Volume 3 of 3)
MXO-OA1l .AQM Otrona Attache
MXO-OC10 .AQM Osborne 1
w/COMM-PAC
MXO-0S22 .AQM Obsorne
MXO-OX11 .AQM Osborne Executive
MXO-PI-1  .AQM PCM Micromate
MXO-R+10 .AQM RS Mod 4 with CP/M+
MXO-R211 .AQM Radio Shack Mod 2
MXO-RS13 .AQM RS Mod 4
w/Montezuma
MXO-RVI13 .AQM Racal- Vadic
MXO-SB12 .AQM Superbrain
MXO-SCAT .AQM Smartcat
MXO-SX10. AQM Starplex
MXO-SY21 .AQM Sanyo MBC-100
MXO-TD30 .AQM Turbodos
MXO-TVI1 .AQM Televideo TS-802
MXO-VP10 .AQM Ventel Plus
MXO-VTL1 .AQM Ventel w/Otrona Att.
MXO-XEI2 .AQM Xerox 820
MXO-XR10 .AQM XOR S-100-4

Vol 221 dBASEII(tm) Inventory System,
Decoder, Patch and MP/M Info.
DBASEMPM .LBR MP/M setup programs
DBSOURCE .LBR Decodes run-time
INVNTORY .LBR Inventory system
NEWBASES .LBR dBASE patches

Vol 222 Updates to Handy Utilities & Misc.
Programs

AREACDI3 .LBR

DASMB8080 .LBR

New areacodes
8080 disassembler

DBLO003 .LBR  Multi column print
DIRREP .LBR  Repairs directory
LU310 .LBR  Updated library util

NULU10 .LBR A new approach to LU

Vol 223 RESOURCE Disassembler for CP/M
86 Misc. Programs

DBIIDATE .PRG NEC APC dBASE date

DO .LBR  Extended SUBMIT
FREEBASE .LBR Data base program
MEM .LBR  Creates RAM disk

PDABACUS .CMD Sets colors - NEC APC

PDRAMDSK .AQ6 RAM disk for NEC
APC

PDRAMDSK .CMD /

RES86 .LBR  Disassembler-CP-M 86

SPLITTER  .LBR  Segments files

TLABEL86 .LBR Prints labels-CP-M 86

WYSEFK21 .AQM Wyse 50 function keys.

aD 80

FULL SCREEN SYMBOLIC DEBUGGER

#*THE SINGLE BEST DEBUGGER
FOR CP/M-80. A TRULY
AMAZING PRODUCT.”

LEOR ZOLMAN
AUTHOR OF BDS C

Complete upward compatibility with DDT

Simultaneous instruction, register, stack & memory displays
Software In-Circuit-Emulator provides write protected memory
execute only code and stack protection

Full Z80 support with Intel or Zilog Mnemonics

Thirty day money back guarantee

On-line help & 50 page user manual

itig] P A

_SOFTADVANCES —

P.O. BOX 49473 AUSTIN, TEXAS 78765 (512) 478-4763

| —
=

YOURS-100 SYSTEM TO 68000 POWER

WITH OUR MULTIUSER HARDWARE/SOFTWARE

PACKAGE THAT SUPPORTS 8 OR MORE USERS

| For as little as
$1295*

« Time Sharing

+ Multi-tasking

+ Multi-Directory Filing System
+ Password Protected Login

+ RAM Disk

+ Device Independence

* Printer Spooling

SO aOowvisin

“includes our 68000
Processor and Mirage

Multi-User operating system FORTH compilers available

CALL OR WRITE FOR DETAILS AND
FOR OUR FREE S-100 CATALOG

Inner Access Corporation

+ Basic, Fortran, Pascal, APL, and

4.®.) Box 888 - Belmont, CA 94002 - 415/591-8295




PC/Blue Report

by Hank Kee

The trend in public domain MS/
DOS software distribution is in-
creasingly through the user-support
concept. Most authors are requesting a
nominal donation. I have found there is
no correlation between the requested
donation and the quality of the software
offered. Further, most of these pro-
grams are only available in object code
form.

The authors are using the public
domain as a way to enter the commer-
cial software market without the inher-
ent expense of media advertising. This
is not the ideal way to build a public
domain software library but it seems to
be the common method of contribution
used by most authors in the IBM PC
environment.

A very popular commercial soft-
ware product today is Sidekick. This
has spawned many other similar pro-
grams which sit quietly in resident
memory ready to be invoked at the
user’s request. These programs are
multifunction in nature. They are not
full-featured electronic spreadsheets
nor word processors nor communica-
tion systems. These programs on the
other hand offer calculator emulation,
notepad reference, and system utility
oriented support. A very neat one in
public domain is PC-Window. This
program features: a) alarm clock and
split timer, b) scratchpad ASCII file
read and write, and ¢) hex-decimal con-
version.

This program does not have the
completeness of Sidekick but it certain-
ly has the basics for programmer sup-
port. PC-Window is most useful in re-
minding the overly intent to keep track
of his or her time on the machine. One
can be so immersed in using the system
that one loses track of time. There is
more to life than just poking around on
the machine.

These resident programs are fairly
complete in functionality. But, a word
of caution is necessary. These pro-
grams work by trapping interrupts. If
you put enough of these utilities into
resident memory, you will slow down
your overall processing. Another cau-
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tion is that they may not work together.
Some of the programs for normal
everyday use become resident at load
time.

Home requirements are very differ-
ent from the office workplace. As the
PC matures, the focus of attention in
software development turns to personal
use support systems. We have in the
recent releases of the PC/Blue library
received some very fine examples of
such programs, such as: Daily Diary —
a time and manager program,
PC/Calculator — calculator emula-
tion, and Checkbook Distribution — a
check balancing program.

There are six new releases in the
PC/Blue library bringing the total num-
ber of volumes to 116. Here are the
contents of the new releases.

Volume 111
Miscellaneous Utilities
ASCII import into LOTUS
blank monitor screen after wait
encryption program
Epson to Gemini code conversion
file function queries
Hebrew graphics extension
HELP utilities
one key control of multiple keys
color graphics command attributes
stack last ten keyboard commands
logical reset of memory switches
Epson MX80 options

Volume 112
Miscellaneous Ultilities
amortization program
area code finder
BASICA menu generator
calendar generator
dBASE menu generator
redefine function keys
resident keyboard/clock status

POpup S
MS/PC-DOS file utilities
sorted directory displays
global time/date stamp

Volume 113
Time and Money v1.1B
A Simple Financial Monitoring
System

Editor’s Note: Hank Kee is the libra-
rian for the PC/Blue public domain
software library. He is the person who
collects, assembles, and checks all the
software issued by PC/Blue and then
compiles and edits them into the re-
leased volumes.

Volume 114
PC-Talk III (assembler version)
QModem (compatible with 103A)
Daily Diary v1.0

Volume 115
ScreenWrite Formatting Program
PC/Calculator v1.0

Volume 116
Genealogy (dBASE)
Church Management System
(dBASE)
Checkbook Management (dBASE)
Checkbook Distribution

The PC/Blue public domain soft-
ware library is distributed on double-
sided double-density disks formatted to
be PC-DOS 1.10 and higher compati-
ble. Clubs wishing to distribute copies
of the library to their club members
should contact Bob Todd to make
arrangements to receive new releases
automatically as they are issued. Bob is
also the regional distributor of the SIG/
M library.

Bob Todd, SIG/M-PC/BLUE
Distribution

Amateur Computer Group of NJ

Box 97

Iselin, NJ 08810

The New York Amateur Computer
Club handles submittals and individual
distribution of PC/Blue disks and cata-
logs. The disks are $7 domestic and $9
foreign. A catalog describing the con-
tents of each volume as well as topical
cross-reference is $5. Foreign orders
must be drawn on a US bank.

New York Amateur Computer Club
Box 106

Church Street Station

New York NY 10008
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The C Forum

This month, I will discuss building
a translation program using the C lan-
guage that is in the style of a UNIX
filter. I mean it to be educational rather
than practical, so I have forsaken com-
pleteness and instead concentrated on
ideas and program readability. My in-
tent is that you should be able take what
I’ve given you here and build on it.

My example will be a program to
‘‘decipher’” WordStar document files.
It’s been a while since I've used WS,
but for a long time it was my primary
tool for word processing. More and
more, I find myself using other editors
and text processors. Some of the
reasons are:

1) WS doesn’t support high quality de-
vices such as laser printers.

2) WS doesn’t support bitmapped
screens.

3) WS isn’t as sophisticated as newer
editors and text processors.

4) WS isn’t integrated with other pro-
grams that use text files.

WS’s lack of integration is one of

its more annoying traits. If you’re like
me, you’'ve probably typed in a good
many documents through WS. Now,
say we want to use a WS-text file as
input to another program or even
another computer system to be inte-
grated into a non-WS document.
We’ve got problems.

If you’ve ever printed a raw WS
document file on your screen (without
going through WS), you will have
already noticed that there is more in the
file than just the text. If you haven’t, try
it. You will notice that most of the text
appears, but some of the characters are
wrong and there are a lot of non-
printable characters embedded in the
file.

All the information is there, but WS
uses the high-order bit in the byte for
information as well as including extra
bytes for print control characters. Un-
fortunately, MicroPro will not give out
the format of their WS document files,
but don’t let that dissuade you. It’s not
that difficult to decipher.

Due to space limitations, I simply
can’t cover all the goodies in WS. I've
restricted myself to the things you are
most likely to see, however, and fol-
lowing my lead, it should not be hard to
extend what I’ve given you.

16

Writing a
translation
program in G

If you want to probe your own files,
try loading them into the debugger and
dumping the file so that you can see the
byte codes alongside the ASCII charac-
ters. After some studying it should be-
come clear. This is what I found:

1. Some characters have their most sig-
nificant bit (MSB) on. This is used
to denote several things (see below).

2. Lines are terminated with cr-If
sequences.

3. Dot commands (e.g. ‘“.op’’) appear
in the file verbatim.

4. Blanks, with the MSB on, are soft,
meaning they have been added auto-
matically by WS to pad out the line.

5. Hyphens, with the MSB on, are soft,
having been added by a rejustify op-
eration (although potentially with
user guidance).

6. Linefeeds, with the MSB on, are
soft, having been added automati-
cally. Hard linefeeds denote the end
of a paragraph.

7. WS print control characters (e.g.
"B) appear in the file verbatim.

8. Tabs do not appear in the file, but are
stored as blanks.

9. All other characters appear as them-
selves in the file. Characters at the
ends of words in paragraphs that
have been justified have their MSB
on.

Assuming that we want to transfer
this file to another computer system,
we must change the file so that it looks
like an ordinary text file. This means
that we have to do things like get rid of
the high-order bits and remove the WS-
dependent directives like the dot com-
mands and the print control characters.

Accompanying this column is a
program I’ve written that handles the
basic problems of ‘‘unsofting’” a WS
document file. Most of the more
esoteric features aren’t handled.
However, given the start, you should
be able to easily add the code to handle
any additional conditions you find
really necessary.

by Don Libes

You can also customize it to your
application. With some simple changes
it could be used to generate troff files,
for example. The conventions I have
chosen to use actually mimic
““‘wsconv’’, a public domain program
from the PC/BLUE software library
(distributed without source, unfor-
tunately), author unknown.

I’1l briefly go through some of the
more interesting parts of the program. I
will refer to source lines by the numbers
running down the left hand side of the
program listing.

The program is written in the style
of a typical UNIX filter. It copies its
input to its output with appropriate
modifications. Internally, the program
sits in a loop, reading one character at a
time. Based on the character attributes
and the current state, the character is
printed out and/or the state is changed.

Lines 13-17 define and use
#CONTROL. This macro generates
control character values given the cor-
responding letter.

Lines 19-26 define the conventions
for handling WS print control charac-
ters. For example, an underlined string
will print out as *‘ < _string >"". We
actually use this convention when send-
ing files to our typesetter.

Line 28: Anything declared as
‘“‘boolean’’ should only have the value
TRUE or FALSE. This is purely a
semantic interpretation since
“‘boolean’” is typedef’ed to “‘int’’.

Lines 33-46 define several state
variables that will be used to make deci-
sions along with the next character.

Lines 53-56: Our first problem is
turning off the 8th bit on all characters.
This is done by #toascii, defined in
<types.h>. To remember that the bit
was on, we use msb_was set.

Lines 57-61: WS terminates lines
with a crlf. Assuming our system ter-
minates lines with a nl (like a UNIX
system), we can just disregard the cr. If
a hyphen added by a justify operation is
encountered, we attempt to remove it
by delaying line wrap until we see the
real end of the current word.

Lines 62-64: For lack of space, I
have chosen to ignore handling dot
commands. They can be handled here
without any problems.

Lines 65-75: Spaces come in two
flavors - soft and hard. Hard ones are
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#include <stdio.h>
#include <ctype.h>

$#aefine TRUE 1

#aefine FALSE 0

$cdefine NL "\in

taefine CK '‘\r!

fjaefine SOFT HYPHEN Oxlf /* inserted to break words at eol */
#uefine TABSIZE ]
#define CONTROL (x) ((x)-'a")
#aefine BOLD (CONTROL ('b'))
#aefine SUPERSCRIPT (CONTROL('t')
#define SUBSCRIPT (CONTROL ('v'))
4define UNDERSCORE (CONTROL('s'))
4#define BOLD BEGIN e
#aefine BOLD END Sy
#define UNDERSCORE_BEGIN g
#aefine UNDERSCORE_END » D
#aefine SUBSCRIPT BEGIN "
#aefine SUESCRIPT END ey
#¢aefine SUPERSCRIPT BEGIN " gin
#aefine SUPERSCRIPT_END s

typedef

int column;

int boolean;

/* column to output next character */

/* last character read */

int c;
boolean superscript = FALSE;/*
boolean subscript = FALSE; /*
boolean bola = FALSE; /*
boolean underscore = FALSE; /*
boolean msb_was_set; /%
boolean soft space = FALSE; /*
- *
boolean soft hyphen = FALSE;/*
- Jw
boclean dotcmd = FALSE; /*
boclean wrap soon = FALSE; /*
- u
int spacerun = 0; /*
main() {
while (TRUE) {

if
if
if
1

superscripting */

subscripting */

emboldening */

underscoring */

if char most significant bit set */
if between words and have seen */
soft space, but no other spaces */
if in the middle of a word that */
was hyphenated by ws */

if in the middle of a2 dot cmd */

if should wrap as soon as we get */
to the end of the current word */

number of spaces seen in a row */

/* look at single characters */

msb was set = FALSE;
if (EOF ==
if (!lisascii(c)) { /*
c = toascii(c); /*
msb_was_set =

CK) continue;
== NL) {
f (soft_hyphen) {

(ic
(c
i

TRUE;

(c = getchar())) break;

bit set?
bit

*f
4

is most sig.
turn of most sig.

/* always followed by an NL */

wrap_soon = TRUE;

} else newline();
} else if (dotcmd) {

/* throw away chars if we are in a dot command */

continue;

} else if (c == ' ') {

/* ignore blanks with msb set - they are soft */

if (!msb was set)

soft space =

spacerun++;

column++;

if (wrap soon)
newline();

/* a real space */

FALSE;

Vs

{ /* wrap now!

wrap_soon = FALSE;

} else soft space
} else if (c

TRUE;

=="SOFT HYPHEN) {

/* ignore hyphens with msb set - they are soft */

soft hyphen =
} else if (c == '.' s&&
/* text processing
dotcma = TRUE;
} else if
ol ignorg wordstar

TRUE;

column 0) {
directive */

(iswscntrl(c)) {

print control characters */

/* e.g. S (underscore), "B (bold) */
wscntrl (c);

} else if (iscntrl(c)) {
/* unknown cont.uvl character - ignore */

continue;
} else {

/* normal character */

/* if we encountered a soft space, stick in at */

C Forum Continued from Page 16

real, but soft ones have been added by a
Justification operation. Tabs are de-
noted by hard spaces, so we’ll try to
undo that too.

Line 79 recognizes the start of a dot
command.

Lines 82-85 handle WS print con-
trol characters. wscntrl() does every-
thing. iswscntrl() just recognizes the
characters.

Lines 86-88 remove all the other ws
control characters we are too lazy to
correctly handle.

Lines 89-104: If the character
hasn’t been handled at this point, its got
to be text, which is just passed through.
If we’re at the beginning of a word, we
also perform the translation of spaces
back to tabs here by calling space out().

Lines 108-130 define space out().
This routine takes a source and destina-
tion column, and prints out the least
number of tabs and spaces to move the
cursor to the destination column.

Lines 152-180 define wscntrl().
This translates control character direc-
tives into printable versions.

I encourage readers to write to me
about topics or problems that you want
to know about. I want this column to
reader driven. Write to me care of
Micro/Systems Journal, Box 1192,
Mountainside NJ 07092 .

C Source Code
for the PC

Concurrent C $45%
LEX $25%
YACC $25%
Tools $15%

Austin Code Works
11100 Leafwood Lane
Austin, TX 78750
512-258-0785

ENGINEERING SOFTWARE

CPM-80 * MSDOS °* TRSDOS °* PCDOS*

Free Catalog and Signal Processing Booklet

Professional — Affordable

PLOTPRO — Scientific Graph Printing Program $49.95
ACNAP2 — AC Circuit Analysis Program $69.95
DCNAP — DC Network Analysis Program $59.95
SPP — Transient Signal Processing $59.95
PCPLOT — Pixel Resolution Graphics Program ~ $59.95

*96 Computers and formats, 8087 Co-processor versions of
ACNAP2, DCNAP, SPP available for $10.00 more

Engineering
Professional Software

2200 Business Way, Suite 207 e Riverside, CA 92501
(714) 781-0252




/* least one space */

if (soft space) {
spacerun = 1;
column++;
soft_space = FALSE;

}

if (spacerun) { /* beginning of word */
/* calculate tabs ana blanks to lay down */

space out(column-spacerun,column) ;
- spacerun = 0;
}

putcher (c) ;
column++;

}

/* print least number of spaces & tabs to move from "oldpos" */

/* to "newpos" */

space out(olapos,curpos)

int oIdpos; /* o0ld position */

int newpos; /* new position */

{
int spaces, tabs; /* number of spaces & tabs to print */
int 1i;

if (oldpos >= newpos) return; /* no space in between */

/* first calculate tabs */
tabs = newpos/TABSIZE - oldpos/TABSIZE;

/* now calulate spaces */

/* if old & new at same teb stop, its just difference */
if (tabs == () spaces = newpos - oldpos;

/* if not, then its remainder from nearest tab stop */
else spaces = newpos % TABSIZE;

for (i=0;i<tabs;i++) putchar('\t');
for (i=0;i<spaces;i++) putchar(' ');

}

/* true if wordstar control character */

boolean
iswscntrl (c)
int c;
{
if ((c == BCLD) ||

(c == UNDERSCORE) ||

(c == SUPERSCRIPT) ||

(c == SUBSCRIPT)) return(TRUE);

else return(FALSE);
}

newline ()
{
if (!dotcmd) putchar('\n');
column = 0;
spacerun = 0;
dotcma = FALSE;
}

wecntrl (c)
cher c;
{
switch (c) { /* print control character */
case BOLD:
if (bold) printf (BOLD END);
else printf (BOLD BEGIN);
bold = !bold; -
break;
case UNDERSCORE:
if (underscore) printf (UNDERSCORE END);
else printf (UNDERSCORE BEGIN) ; -
underscore = !underscore;
break;
case SUBSCRIPT:
if (subscript) printf (SUBSCRIPT END);
else printf (SUBSCRIPT BEGIN);
subscript = !subscript;
break;
case SUPERSCRIFT:
if (superscript) printf (SUPERSCRIPT END) ;
else printf (SUPERSCRIPT BEGIN) ; -

superscript = !superscript;
break;

default:
/* unknown - ignore for now */
break;

i A
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BOBCAT 3
DISK CATALOG

The most versatile and powerful
catalog program available

« creates, adds. updates, and deletes a filename catalog
+ sevenreport formats

+ hard disks. multiple drives, and user numbers

+ individual file titles

« wildcard searches for filenames and file tities

+ CP MorPC MSDOS

8"CP M SSSDorPopular CP'MorPC MS DOS 5"

U S residents $4995US §
Canadianresidents  $49 95Cdn $ (Ont residents add $3 50 pst)
Other countries $5495US §

plus$3 00P & H

NAME. NUMBER
@D TED EFFECTIVE & EXPIRY DATES
(MC FOUR EXTRA DIGITS)
Bank drafts, certified checks; money orders. company checks

R&L MicroServices Inc.

Box 15955, Station F
' &
Ottawa, Ont

K2C 358 (613) 225-7904 THE HOME OF THE BOBCAT

Users’
Group

Over 40 volumes of public
domain software including:
® compilers
* editors
* text formatters
® communications
packages
* many UNIX-like tools

Write or call for more details

The C Users’ Group
415 E. Euclid ® Box 97
McPherson, KS 67460

(316) 241-1065

$-100
BARE BOARDS

8086/8087 CPU - plus
2764 or 27128, 8253, 8259

8088 Auxiliary Processor
1/0 mapped, 4K EPROM,
4K RAM, prototype area

$45.00
Each

Call or write for brochure.
Terms: Check or money order only. CA

residents add sales tax. Prices include
UPS shipping.

Applied Innovations
3000 Scott Blvd. Suite 106
Santa Clara, CA 95054
(408) 748-1875
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COMPETITIVE EDGE
P.O. BOX 556 — PLYMOUTH, MI 48170 — 313-451-0665
CompuPro®, LOMAS, EARTH COMPUTER, MACROTECH, TELETEK
§-100 CIRCUIT BOARDS

CompuPro 286 CPU™ $750 Lomas Lightning 286™ $821 MACROTECH 286/Z80H $795 TELETEKSYSMASTERII $899
CompuPro MDRIVE-H® $495 Lomas THUNDER 186™ $1195 EARTHTURBO SLAVE | 8HMz $280 ILLUMINATED TECH. $995
1024x1024 Graphics

FREE MICRO/SYSTEMS JOURNAL SUBSCRIPTIONWITHPURCHASE OF ANY OF ABOVE

DISK CONTROLLERS CPUBOARDS MEMORY BOARDS /0 SERIAL/PARALLEL

CompuPro Disk 1A™ A&T $347 CompuPro286™ $750 CompuPro RAM22™ 120ns $ 850 CompuPro System Support 1™ $245
CompuPro Disk 3™ A&T $417 CompuPro SPU-Z™ $261 CompuPro Ram23™ 64K 120ns $ 277 CompuPro Interfacer4™ $245
LOMAS LDP 72 Floppy Contr $220 CompuPro 8085/88™ $245 CompuPro RAM 23 128K 120 $ 487 CompuPro Interfacer3™ $346
Lomas WD1002 HD Contr $325 CompuProCPUZ™ $179 Lomas RAM67 128K 100ns $ 725 Lomas2ser, 2 par, clock Hazitall $275
Teletek FDC Il Fipy cont $245 Lomas Lightning 286 $821 Lomas Megaram 256K 150 ns $ 556 Lomas Octaport 8 serial $316
Teletek HD H.D. Contr. $375 Lomas 8086 8MHz $420 LomasMegaram 512K 150ns $ 821 Lomas Octaport 4 serial $200
80287 FOR LOMAS 286 $395 Lomas 8086 10MHz $520 Lomas Megaram 1024K 150ns $1096 Teletek PS102par, 4 ser $215
80287 FOR COMPUPRO 286 $325 Macrotech 286/Z80 $795 Lomas Megaram 2048K 150ns $1595 Teletek | square 1 port $195
SINGLE BOARD COMPUTERS HARD DISKS FLOPPY DRIVES S-100 COLOR GRAPHICS

THUNDER 186 256K QTY 1 $1195  Maxtor 208530 ms $2295 8" Mitsubishi 2894-63 $389 Lomas Color Magic 16K $476
THUNDER 186 256K Qty 3 up $1095 Maxtor 110530 ms $2795 5" Mitsubishi 4853 96 TP for CompuPro $150 Lomas Color Magic 32K $556
TELETEK Systemaster® $ 557 Rodime 53/4055ms $1395 5"Mitsubishi 4851 48TPI $150 CompuProPC VIDEO 16K $371
Teletek SBC-1 6MHz 128K $ 695 QuantumQ54045ms $1395 5"National JA551-2 48 TP forLomas $135  llluminated Tech. Color Graphics $995
Teletek SBC-II Dual Slave $ 854 Seagate 25/2080ms $ 695 5"TEACS55BforIBMPC® $135 L.T.Boardis 1024 x 1024 and

TELETEK SYSTEMASTER I1® $ 899 Fujitsu 13/1090ms $ 395 5"Dbl. Sided Color Diskettes 10Pk ~ $ 21  runs Auto-CAD-2 & other on Lomas
EARTHTURBO SLAVE I8MHZZ80 $ 399 Maxtor 114030 ms 3595 5"Dbl. Sided Color Diskettes 100 Pk~ $199

llluminated Technology 1024 x 1024 Color Graphics Board (for AutoCAD2)™ $995

SYSTEMS READY TO RUN
NV MEMORY DRIVE from LOMAS

Direct Replacement for CompuPro!
Battery Backup OPTION!

512 K $521 2048K $1496

CompuPro 85/88, 256K, CDOS, SS1, I/0 4, 2-96TPI DRS, 10 SIOt ... ..o\ttt et $3095
CompuPro 85/88, 256K, CDOS, SS1, /0 4, 1-96TPI, 20MB, 10 SIOt . .. ...ttt e et e $4295
286/Z80H, 1024K Static, CDOS, SS1, /0 4, 1-96TPI, 40MB, 10 SIOt . . . . ..ottt e e $7495
MDRIVE-H option $495 per 512K or $1795 per 2048K each

Lomas 286, 1024K, 20MB HD, 1-5”, CDOS, 6 SERIAL, 2 PAR, 10 Slot . .. ...t YT 'L $4995
Lomas Thunder 186, 256K, 20MB HD, 1-5”, CDOS, 4 SIOt . .. ... ... i $2895
Teletek BMHz Master, 4-8MHz 128K SLVS, 1-5”, 20 MB HD, TDOS . . .. ...ttt e e et $4495

LOMAS 24 MEGA BYTE TAPE BACKUP Sub System for MOST CP/M-86 & MSDOS S-100 Systems $1495

Independent, Custom, Scientific Programming Service Available
UPGRADE YOUR IBM PC!!

CABINETS MONITORS GRAPHIC BOARDS

CompuPro Enclosure 2™ Desk $715 Amdek 310A $159 Hercules Monochrome $299
CompuPro Enclosure 2 Rack $750 Taxan Color 440 $549 Hercules Color Card $159
Para Dynamics CVT DRCab2-8" Desk $395 Princeton Color HR-12 $459 Tecmar Graphics Master $449
ParaDyn CVT Rack DR Cab 2-8" $495 Princeton Color SR-12 $649 Paradise Graphics $279
Para Dyn CVT Desk DR Cab 1-8",5"HD $425 MULTI-FUNCTION BOARDS STB Graphix + Il $279
Para Dyn Roll ARound CVT Pronto $1195 AST 6 Pak 64K $245 FLOPPY DRIVES

Para Dyn 10 Slot Mini Pronto CVT $795 Quadram Expanded Quadboard OK $219 TEAC 1/2HT FD55B $119
Single 5"H.D. Cabinet $150 TECMAR Captain 64K $199 Mitsubishi 96 TPI $125
Two 5" Hard Disk Cabinet $195 5”"DSDD Color Diskettes $21

ALL PRICES & SPECIFICATIONS SUBJECT TO CHANGE AND STOCK ON HAND

CompuPro is a registered trademark of VIASYN Corporation, MDRIVE-H, 8-16, Disk 1A, Disk 3, CPU 286, CPU 8085/88, CPU Z, RAM 22, RAM 23, System Support 1, Interfacer 3, Interfacer 4, are either trademarks
or registered trademarks of Viasyn, CP/M, Concurrent Dos are registered trademarks of Digital Research Inc., Turbodos is a trademark of Software 2000 Inc., Systemaster, Systemaster Il are registered of Teletek
Enterprises Inc., MSDOS is trademark of Microsoft, IBM PC is a registered trademark of International Business Machines. Thunder 186, Lightning 286, Lightning 1, LDP 72, Hazitall, Color Magic, are trademarks of
Lomas Data Products. AutoCAD 2 is a trademark of AutoDesk Inc. IBM is a registered trademark of International Business Machines.




Turho Pascal Gorner

Borland International revolution-
ized the microcomputer world in
October 1983 by releasing the Turbo
Pascal compiler for $49.95. Since that
time, the Pascal language has under-
gone a rebirth of interest — mostly due
to the ease of writing and compiling
programs with Turbo Pascal and the
powerful extensions to the language it
provides. Borland has sold over
250,000 copies of Turbo Pascal in
about 18 months. In March, Borland
announced Turbo Pascal version 3.0
with several extensions for $69.95.

This column will feature tips and
techniques for using Turbo Pascal pro-
ductively on MS-DOS and CP/M mic-
rocomputer systems. We will discuss
typical problems and their solutions.
Reader suggestions, comments, and
questions are encouraged. You may
address comments to:

Turbo Pascal Corner

P.O. Box 699

Pine Grove, California 95665

WordStar Conversion Utility

WordStar is one of the three pro-
grams to become a million seller, most-
ly due to its availability in the early
days of microcomputing. Though
many use WordStar, few understand
how it actually works with text files on
a character level. Our featured program
this issue is a utility written in Turbo
Pascal to convert WordStar files to
standard ASCII files.

WordStar uses the ‘‘eighth bit’’ or
parity bit of some characters in its text
files to mark them for later format pro-
cessing. The ‘‘standard”” ASCII char-
acter set does not use the eighth bit.
WordStar files may also include ‘‘dot
commands’’ (lines beginning with a
period) for format instructions and
“‘print enhancement mode commands’’
(control characters like S for under-
line) mixed in with the text.

Normally, this is not a problem, but
if you wish to transfer text files to other
systems (word processors, typesetters,
spreadsheets, databases) or send files
via electronic mail (i.e. MCI Mail),
you must first translate WordStar for-
mat files to ‘‘standard ASCII’’ files.
Some of this translation can be done by
using the WordStar Global Find and
Replace function, but this is a time con-
suming and error prone process. The
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by David W. Carroll

“‘hidden’” or ‘‘soft’’ characters using
the eighth bit are not easily modified by
WordStar. In addition, some print con-
trol characters (like "S) cannot be
searched for in WordStar.

A solution is to write a text transla-
tion program in Turbo Pascal. One
possible program is presented at the end
of this discussion. It is not overly elabo-
rate due to space constraints, but more
options, menus, color displays, and so
on are easily added. Text translation
falls under the general category of fil-
ters, and this generalized program de-
sign may have many more applications
than just WordStar format translation.

The Program

The main program is quite short, as
is typical in Pascal. It displays a title
and calls the menu, open files, process,
and exit procedures. The Turbo Pascal
window built-in procedure allows easy
set-up of partial display screens and is
used throughout the program.

The program does not contain any
unusual data structures, but several
arrays are used. The print mode control
characters are in constant array spc and
their ‘‘plain text’’ string substitutes are
held in two more constant arrays —
pcon for beginning the print mode and
pcoff ending the print mode. The vari-
able array flagpc contains boolean
values indicating whether a given print
mode is currently active.

The variable array numlist is used
to hold the byte values of the characters
in each input line. Using an array con-
taining the byte value of each character
cuts down on the number of type con-
versions needed in the translation por-
tion of the program.

The menu procedure uses a simple
display format and a yes/no input func-
tion — inyn to return a boolean value
for each translation option. This func-
tion could be included in the menu pro-
cedure, but is left as a global function
for future growth.

Open files is a fairly standard open
file procedure with error checking. It
checks for a pre-existing output file and
requires user confirmation before over-
writing the file.

Procedure process keeps track of
lines and characters processed and calls
procedures get line, test line, and
translate line.

The get line procedure inputs each
character’s byte value into the line
array. Each line is terminated by detect-
ing a high bit masked line feed charac-
ter. A simpler version of the program
could process one character at a time.
However, in this example, an entire
line is processed at one time to allow
advanced parsing functions to be built
onto this basic program structure.
Some types of translations require con-
textual look-ahead and look-back capa-
bility.

Input lines beginning with a ‘‘dot™’
or period can be completely ignored if
the ““Strip dot commands?’’ menu op-
tion is selected. This operation is
handled by the test line procedure,
which sets variable translt to false if
the line should be skipped.

The actual translation is done by the
procedure translate line. Tests are
performed on the byte array values and
the values are translated as required.
Finally non-null characters are written
to the output file. The only unusual
operation is the substitution of print
mode commands, where starting and
ending modes must be detected using
flagpce and the appropriate string substi-
tuted for the WordStar control charac-
ter (i.e. »S becomes either [us] or
[eus]).

The easiest part of the translation is
to strip the “‘high’’ or eighth bit off
each character. This can be done by
logical and-ing each character’s value
with 127 (hex 7f) as shown by this
simplified fragment:
read(infile.ch); {read character}
chnum := ord(ch); {get its value }
lonum := chnum and 127; {strip high bit by anding }
write(outfile,chr(lonum);  {write character}

Most other translation operations are
performed by simple tests and substitu-
tions.

The program can be speeded up by
eliminating the screen display of lines
and characters processed, or showing
only the final counts. You are encour-
aged to modify it for your own require-
ments.

This program, its ‘‘big brother’’,
and other Turbo Pascal public domain
programs are available 24 hours a day
for free downloading on the ‘‘High
Sierra RBBS’’ system at 209/296-
3534.

David W. Carroll is a freelance wri-
ter and computer consultant living in
the Sierra Nevada foothills near
Sacramento, California. He is the au-
thor of Telecommunications with the
IBM PCjr published by Prentice Hall
in March 1985 and Programming with
Turbo Pascal to be published by
McGraw Hill this summer.
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program wsutil;

fWwordStar file utility -- 3-27-85 Ver BS5

write (‘Output filename --> *);

readln (outfname);

} assign (outfile,outfname);
{Copyright 1985 by David W. Carroll |} i$I-] reset(outfile) ($I+];
1 ] goodfile := (IOresult < 0);
{Converts WordStar files to ASCII text files } 1if not goodfile then
fwith options. |} begin
write (chr(bell));
const write (‘FILE ‘,outfname,” EXISTS,OVERWRITE? (y/n)’);
nummax = 200; (Haximum input line lengthj readln (ans);
goodfile iz (UpCase(ans[1])="Y")
version = ‘B5°’; end;
date = ‘March 27, 1985°; until goodfile;
rewrite(outfile)
null = 00; end;
bell = oT7;
1£ = 10; procedure get_line;
ff S 12; var
cr = 13; ch char;
nobrksp = 15; {no break space *Oj num byte;
softhyphi = 30; (mid-text soft hyphen] . .
softhyph2 = 31; feol soft hyphen] lonum & bris
space = 32; begin
hyph g 45; ch:z=chr(0);
period = 46; lonum:-0;
softlf = 138; isoft line feed] num:=0;
softcr = 141; {soft carriage returnj cnt:-0;
softsp g 160; fsoft space]
while not eof(infile) and (lonum<1f) do
ctlb ] oz2; begin
ctld N o4; cnt:z=cnt+1;
ctls = 19; read(infile,ch);
ctlt : 20; totchrin := totchrin + 1;
ctlv = 22; num:=ord{(ch);
arrays pcon and pcoff contain the strings that are} :lo::;n;.;(tr;;x:”i?ltml.?").
substituted for WordStar print control characters]) eha : !
Ab, “d, *s, “t, and “*v. Constant pc 1is the total]} i
number of WS print control characters supported. |} '
procedure test_line;
pPC = 05; begin
spc:array(i..pc)of byte= (ctlb, ctld, ctls, ctlt, ctlv); tranElt &= thde
pcon: array(i..pc] of string(10] = if stripdc then
('[bf]‘,'[ds]','[us]'v.'[suP]'.’I’sub)‘): if numlist{i)-period then translt :: false;
pcoff: array(i..pc] of stringl[i10] = S—
(‘febf)’,’[eds)’,’[eus])’,’[esup]’,’[esub]’); '
procedure translate_line;
var var
infile : text; spstr : string[10};
outfile : text; indxt . integer;
numlist : array(i.nummax] of byte; indx2 : integer;
flagpc : arrayl(i..pc] of boolean; indx3 3 integer;
totchran 3 rcal; num s byte;
totchrout .: real; chnum . byte;
cnt 3 integer; lonum s byte;
quit : boolean; exch 2 boolean;
stripsp : boolean;
straplf $ boolean; begin
chgpc s boolean; for 1indxi:z{ to cnt do
stripdc : boolean; begin
strippc : boolean; exch := false;
transit : boolean; num:=numlist{indxi);
chnum := num and 127;

procedure open_files; lonum :=chnum;

var
infname $ string(20]); if (num:=softhyph?2) then
outfname : stringf(20]; chnum := hyph
ans : string(10]); else if (num:=softhyphi) then
goodfile : boolean; chnum := null;
begin if num:-nobrksp then chnum : space;
window (1,5,80,25);
repeat 1£ chgpc then
ClrScr; begin
write (‘Input filename --> ) for indx2::1 to pc do
readln (infname); begin
assign(infile,infname); i um
s n8Kx2{hehen
($1-) reset(infile) {$1+]; ;i.?‘rtﬁn. HARSRARES
goodfile := (IOresult = O0); chnum := null;
if not goodfile then axch = true:
begin S
i . if flagpc(indx2) then
'r}tc (chr(bell)), spstr := pcofffindx2)
writeln (‘FILE ‘,infname,” HOT FOUND’); else
ddelay(3000) spstr := pcon[indx2};
end; i o
c(indx2 := not flagpc(indx?2)
until goodfile; enfdlagp[ 1
window (1,6,80,25); end
repeat .
ClrScr; end;
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begin

if stripsp and (num:=softsp) then chnum := null; window(1,7,80,25);
if striplf and (lonum:1f) then chnum := null] ClrScr;
line:=0;

totchrin:-0;
totchrout:=0;

if strippc then
for indx3 := i1 to pc do
1f lonum = spc[indx3] then chnum := nullj
for indx :={ to pc do
if chnum < null then flagpclindx] := false;
begin

write (outfile, chr(chnum)); while not eof(infile) do

totchrout := totchrout+i begin
end; line:=1ine+{;
if exch then get_line;
begin test_line;
write(outfile,spstr); if translt then
totchrout := totchrout + length(spstr) begin
end translate_line;
end window(1,12,80,16);
end; ClrScr;
writeln(’Line # ‘,line:5);
function 1inyn boolean; writeln(‘Total characters input:’,totchrin:6:0);
var writeln(‘Total characters output:’,totchrout:6:0);
ans : stringli0]; writeln(‘Total filtered(+)/added(-):
’.(totchrln-totchrout):
begin end
write(’![y/n} ‘) end
readln(ans); end;
inyn := (Upcase(ans(1])) = ’Y’) procedure exit;
end; begin
window(1,23,80,25);
procedure menu; ClrScr;
begin writeln(‘“Translation completed!’);
writeln; writeln(outfile);
writeln(*Wordstar to ASCII Conversion’) close(infile);
:;i:::’ close(outfile)
wraite(” 1. Strip soft-spaces (un-justify)? ‘); end;
stripsp := 1inyn;
write(’ 2. Strip line feeds? BH begin
straplf = inyn; .
wr:t‘e(’ 3 C:anﬂe control (print) commands? ’); Cll".SCP,
) writeln;
ik;'ifz(, = q‘”’yn' o vr%teln(:WordS.tar File Conversion Program’);’
stripdc := inyn; writeln(’Copyright 1985 by David W. Carroll’);
1f chgpc = false then writeln(‘Version #’,version,’ of ‘,date,’.’);
begin writeln;
write(* 5. Strip print commands? ’); window(1,5,80,25);
strippc := 1nyn; ClrScr;
§'l’;’e menu;
strippc := false; (_:lrScx'; X
writeln; if not quit then
writef(’ Quit? ") begin
quit := inyn; open_files;
end; process;
exit
procedure process; arid
var
line : 1integer; else
indx integer; writeln(‘“Translation cancelled.’);
end.
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Build an

S-100
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to

PC Bus|

Converter

Having been an S-100 computer
user for the past 8 years I have always
taken joy in the fact that I had a better
computer system than many °‘ready
made’’ computers that appeared and la-
ter disappeared over the years. As more
memory, floppy disk drives, and hard
disks began to appear as essential com-
ponents for a good system I simply
shopped around for the appropiate S-
100 boards. During that time I had writ-
ten my own personalized monitor to do
all those things one wants a computer to
do exactly as I wanted them done. Over
the years in fact I have built up a com-
plicated web of hardware units that
involve: a second S-100 slave computer
to handle multi-printer I/O, speech
synthesis, keyboard single key to mul-
tikey translations, numerous video
boards as well as a master/slave
arrangement for Z80 and 8086/8087/
8089 CPU control transfer. This rather
complicated system is driven by
CPM80+, CPM86, and MSDOS disk
operating systems. There is still no

S > &

24

Build an interface
S0 you can use PG
video, disk
controller and 1/0
hoards with your
S-100 system.

doubt in my mind that the S-100 bus is
the best suited for my needs. Because it
is a 16-bit bus it is faster than the IBM-
PC.

As time went by a serious limitation
of the S-100 bus became apparent.
Computer board manufacturers were
no longer supporting the bus as much as
they did in the past. Perhaps the best
example of this was the long delay in

r @

by John Monahan

bringing out an S-100 video board that
was both software and hardware com-
patable with the PC. The cruel hard fact
of life is that the PC market is larger
than the S-100 market, so many board
manufacturers rushed into that arena.
This has led to a good supply of many
types of PC bus boards (memory, I/O,
disk controllers, video, clock boards to
name only a few). A second result of
this interest in the PC bus is that the
almost oversupply of manufacturers
has lead to a supply of good boards at
very low prices.

Why build a converter?

As 1 watched this drift away from
the S-100 bus, I wondered how many
companies would be smart enough to
avoid the oversupplied PC market. I
waited for them to expand their S-100
bus board set. In particular I was look-
ing for an PC compatible video board. I
waited and waited and waited.... No-
thing happened. In desperation I consi-
dered putting together my own S-100
video board. A careful examination of
IBM’s technical manuals revealed that
this would not be all that simple. All
those clock circuits scared me off. Be-
sides I would have to really build two
boards. One for monochrome and one
for graphics.

Then I had an idea. If I could not get
an PC compatible video board for the
S-100 bus, why not make a board that
would convert S-100 bus signals into a
form that could be utilized by PC’s
boards. In other words make an S-100
to PC-bus converter board.

The crude outline for the project
started to take shape in my mind. I
would build one S-100 board that
would connect the S-100 bus over a
buffered ribbon cable to a second 62-
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pin bus (on its own motherboard) that is
compatible with the IBM-PC bus. In
this way my S-100 system would talk to
PC cards as if they are on the S-100 bus
itself. In fact, from a software point of
view the 8086 would not know on
which hardware bus the board resides.

As new PC boards arrive, I simply
plug them into my extended bus. I now
have the best of both worlds. My old
S-100 system with most of its memory
in fast static RAM (16 bit), its hard disk
and memory disk etc. all well oiled and
at the same time it has the capability to
take on PC boards. While I have many
boards in my system that I have con-
structed and would like to talk about, it
is the S-100/PC converter board I
would like to describe here.

Building the converter

To begin with, this is not a con-
struction project for a novice. There
are bus drivers on both bus interfaces
of this board. Incorrect activation of
these chips could severly damage your
system. Only take on this project if you
are sure you understand what you are
doing. Perhaps this article may interest
a hardware manufacturer to contact me
to mass produce the board in which
case you will not have to put in the
hours of work required to carry off such
a project.

Finally, dynamic memory on some
PC memory boards is not refreshed by a
controller on the memory board itself
but rather by the cycling of a 8237
DMA controller on the system board.
This continuous reading of RAM once
every 72 clock cycles (7% of bus band-
width) keeps the dynamic RAM re-
freshed. At present I do not have a
DMA controller on my PC mother-
board to refresh RAM since I have no
need for one. Should you wish to inter-
face (slow) PC compatible memory
boards with your S-100 system you will
have to address this problem. The main
use of this converter board is to inter-
face PC video boards, disk controllers,
I/O boards and the like.

The PC bus signals

To understand how this board
works we will have to examine all the
PC signals and describe how this board
simulates them via their S-100 coun-
terparts. The S-100 signals are well de-
scribed in Sol Libes & Mark Garetz’s
book ‘‘Interfacing to S-100/IEEE 696
Microcomputers’’. The PC signals are
well described in the IBM-PC Technic-
al Reference Manual (In my 1981 edi-
tion, pages 2-9 to 2-12). The PC bus
consists of 62 pin connectors arranged
as 2 rows of 31 pins each. One side is
numbered Al to A31. The other is Bl
to B31. These are:
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FIGURE 1

Al -I/0O CH CK Provides the CPU
with parity error information if an error
is detected on any IBM card. It is nor-
mally high and is only pulled low when
an error is detected. This signal is simp-
ly passed directly on to S-100 bus via
NMI int line (pin 12) using an open
collector output (figure 4).

A2 - A9 Data bits 0 to 7 These lines
pass 8 bit data to and from PC cards.
Because PC uses an 8088, all data is 8
bits wide. 16 bit transfers are sent or
received as two 8 bit data units by the
processor. Our first complication is that
I use an 8086 on my S-100 bus. For
reasons I do not want to go into here, I
do not have the capability on the 8086
board of talking to 8 bit memories. It
will be clearly necessary on our conver-

PP P PR

A3l

ter board to convert 16 bit data to 8 bit
units to interface to the PC data lines. I
also have an old (backup) S-100 8088
board, the converter will also work
with this board in 8 bit mode (ie. the
S-100 sXTRQ* is not used).

A10 +I/O CH RDY This line (nor-
mally high or “‘ready’’) is pulled low
by a memory or I/O device to lengthen
CPU access time to the device. In par-
ticular it is used by PC dynamic mem-
ory boards to refresh their memory
cells. It turns out that this is perhaps the
most critical line to be interfaced to the
S-100 bus. I will discuss it in more
detail later. Suffice to say that the S-
100 bus must never access or leave the
PC bus when this line is low (i.e. not
ready).
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A1l +AEN Indicate when a DMA
controller has control of bus. Because I
do not implement DMA that originates
on the PC bus, line is not used and is
tied low.

A12-A31 A0 - A19 The address
lines on bus to address memory and I/O
devices. They are directly comparable
with the S-100 address lines and are
connected directly to both buses via
drivers.

B1 This is one of the bus ground
lines and is connected directly to the
S-100 ground lines (pins
20,50,53,100).

B2 RESET DRV Used to reset or
initialize system logic on the bus. It is
active high. The S-100 RESET line
(pin 75) is active low, so we must invert
the S-100 signal on the converter board
before connecting it to the PC bus.

B3 +5V Unlike the S-100 bus the
PC bus provides filtered 5 volts directly
to its cards. Because a number of cards
may be on the bus, the supply current
may be considerable. I supply 5 volts to
the PC bus from a 5 Amp +5 voltage
regulator placed on the PC mother-
board. This is enough for a few cards
but may need to be increased later.

B4 IRQ2 This is one of 6 Interrupt
request lines used to signal the CPU

“that an I/O device needs some sort of

attention. An interrupt is generated by
raising IRQ2 line and holding it high.
The S-100 bus has interrupt request
lines also. However they are active
low. These signals are jumperable on
converter card and inverted.
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FIGURE 2

BS -5VDC A -5 volts supply pro-
vided to PC cards that require this vol-
tage. A simple 1 amp voltage regulator
on PC motherboard is sufficient.

B6 +DRQ2 The DRQ lines on PC
bus are used by devices such as a DMA
controller to request control of bus
away from 8088. The S-100 bus also

DMA request originating on PC side of
converter bus could become a can of
worms. For the moment I choose to
ignore these lines.

B7 -12VDC A -12 volt supply pro-
vided to PC cards that require this vol-
tage. A simple 1 amp voltage regulator
on the PC motherboard is sufficient.
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S-100 DATA BUS
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FIGURE 3

since no function has yet been assigned
to this pin by IBM.

B9 +12VDC A +12 volt supply
provided to PC cards that require this
voltage. A simple 1 amp voltage reg-
ulator on the PC motherboard is suffi-
cient.

B10 GND Same as BI.

B11 -MEMW Instructs memory
devices to store data that is on data bus
(active low). Corresponding S-100 sig-
nal is MEMW (pin 68). Since it is ac-
tive high it must be inverted.

B12 -MEMR Instructs memory de-
vices to read data that is on data bus
(active low). The corresponding S-100
signal is SMEMR (pin 47). Since it is
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active high it must be inverted.

B13 -IOW Instructs I/O devices to
store data that is on data bus (active
low). Corresponding S-100 signal is
sOUT (pin 45). Since it is active high it
must be inverted.

B14 -IOR Instructs I/0O devices to
read data that is on data bus (active
low). Corresponding S-100 signal is
sINP (pin 46). Since it is active high it
must be inverted.

B15 -DACK3 One of the 3 bus
DMA acknowlege lines. Goes low
when 8088 grants a DMA request. The
S-100 bus has DMA acknowledge lines
also. However I have not utilized them.

B16 +DRQ3 Same as B6.

B17 -DACKI1 Same as B15.

B18 -DRQ1 Same as B6.

B19 -DACKO Same as B15. Used
by PC to refresh system dynamic mem-
ory.
B20 CLK This is the IBM-PC bus
system clock (4.77 MHz , 33% duty
cycle). Since the system clock on my
S-100 system will normally be running
at a very different frequency (8 MHz at
present), it is clearly necessary to
generate a separate system clock on the
PC motherboard. The simplest way to
do this is copy the PC directly by using
an 8284A clock generator (figure 4),
insuring that timing on the bus will be
exactly as in a PC.

B21-B25 IRQ7-IRQ3 More inter-
rupt lines; see B4.

B26 -DACK2 Same as B15.

B27 +T/C Provides a pulse when
terminal count for any DMA controller
is reached; not used in my system.

A28 +AEN The address latch en-
able signal produced by the PC 8288
Bus Controller chip. The falling edge
of this signal indicates that a valid
address is on the bus. The S-100
pSYNC (pin76) signal is quite compati-
ble with this signal.

A29 +5VDC Same as line B3.

A30 +OSC A high speed clock
with a 70 nsec. period (14.31818 MHz)
and a 50% duty cycle. Since this signal
is used for many video boards it must be
accurate. It is generated exactly as IBM
does using an 8284A clock generator
directly on the PC motherboard.

A31 +GND Another ground same
as BI.

The above describes all PC bus sig-
nals. Now let us see how we connect
them to the S-100 bus.

Figure 1 shows the connections for
the S-100 address lines. Because all
signals are being sent over a ribbon -
cable (in my case 2 feet long), it is
necessary to buffer signals at both ends
of the cable. I use 74L.S244 line drivers
with pins 1 and 19 tied to ground to
enable the devices. Also, just to be on
the safe side I run a ground line between
each address line in the cable. The
address lines with stars above them (eg.
A19%) are simply S-100 signals buf-
fered through the 74L.S244. These are
used elsewhere on the board. This in-
sures that each S-100 bus signal has
only a single gate load. It is very con-
fusing at first glance to see the PC
address pins A12 to A30 refer to the pin
numbering system not to the value of
the address line itself.S-100 pin 75,
RESET is inverted through a 74LS04
before becoming RESET DRV on the
IBM bus. pSYNC becomes ALE. 10
RDY on the IBM bus is inverted and
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then passed on to an open collector in-
verter 7406 to become XRDY . Address
line AO from the S-100 bus is processed
in a special way (see below) to become
AO*. This is sent to address line 0 on
the PC bus (pin A31).

Figure 2 is the heart of the circuit.
Let us consider first 8 bit memory read
or write. If the IBM select circuit (de-
scribed below) determines that the S-
100 CPU is addressing a board in one of
its PC windows, the Q1 output of one-
shot A1 will go high after pSYNC goes
high. At the same time the not Q output
of A1 will go low holding the S-100 bus
in a permanent wait state. The read/
write strobe going to the PC board (fi-
gure 4) will cause IBM WAIT to go
high. When this is over (and it is impor-
tant to remember that this is highly vari-
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able, depending on for example, status
of 6845 on IBM video board), the input
to A2 will go low. At this point there is
valid data on the IBM bus. A2 output Q
latches the data for an 8282 (described
below) and A2 not-Q output clears
single shot A1, which removes the wait
state from the S-100 bus.

Things are a bit more complicated
for 16 bit memory read or write. We
must read/write the lower (A0=0) 8 bits
of data, raise AO, and then read/write
the odd 8 bits of data. It is necessary to
completely remake the ALE and R/W
strobes for the IBM bus the second
time. The low order R/W cycle for the
(A0=0) is exactly the same as de-
scribed above except now when A2
clears the wait state setup by Al, the
S-100 bus is still held in a permanent

wait state by the not Q output of BI.
This is because nowthe S-100 signal
SIXTN went low triggering B1. After
the low order address data is latched
into the 8282 (see above) there is a short
delay via B2 after which the falling
edge of B2 triggers the start of the
second cycle. Pins 1 and 15 of the
74L.S368 (figure 4), which enable the
read/write strobes, temporarily go
high. They then return low. The PC
sees this as a new R/W strobe. See
figure 6 for a detailed timing diagram.
We also raise A0 via single shot E and
relatch the address lines by a pulse from
single shot D. When the R/W strobe
comes down, the IBM Boards think a
new board access is required. After the
(variable length) wait state is generated
(via IBM WAIT) the single shot F is
triggered. This in turn clears B1, which
in turn removes the wait state held on
the S-100 bus.

Both I/O read and write are
assumed to be carried out as 8 bit trans-
fers by the S-100 CPU. sINP generated
inputs will arrive from the IBM bus (if
the correct port is mapped, see below)
to the “‘data in’’ S-100 bus lines via the
741.S245 shown in figure 3. A careful
analysis of the diagram will show that
pin 19 of this chip (the output enable
pin), will always go low when sINP
goes high and IBM SEL is high. sOUT
generated outputs will travel to the IBM
bus via the 74L.S244(A) shown in fi-
gure 3. Pins 1 and 19 of this chip go low
when sOUT and IBM SEL are high.

If you are using a CPU that has an
8088 (i.e. no 16 bit requests) you can
simplify figure 3 by changing jumper
b1-2 to position b2-3 and c1-3 to c1-2.
This effectively removes the 8282 latch
forcing all *“data out’’ to go through the
74L.S244(A) and all **data in’’ to arrive
via the 741.S245.

Figure 4 shows how the read and
write strobes are connected to the IBM
bus. Because some static memory
boards may not put a wait state on the
IBM bus (ie. lower IO RDY) when they
are read or written to, and the circuit in
figure 2 requires at least a minute pulse
of a wait state. a minimal IBM WAIT
state signal is generated via single shot
H.

The 74LS245 in figure 4 is a
bidirectional transceiver for the 8 data
lines going to the IBM bus. Itis enabled
when IOR,JIOW ,MEMR or MEMW
goes low. Pin 1 determines the direc-
tion. You may jumper the IBM bus IRQ
lines as you wish.

The 8284 clock generator circuit is
exactly as utilized by IBM. It is neces-
sary to place this circuit on the IBM
motherboard to have sharp signals.

The only remaining section is the
mapping system (figure 5). Because
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one will normally only want a certain
portion of the S-100 16M bytes of
memory to map into the IBM bus hard-
ware we must enable the board only
when this occurs. The 74L.S684 can be
jumpered to go low only when the cor-
rect memory range is addressed. The
jumpering is done so that a high or low
address line on one side of the chip
matches a high or low on the other. This
should be familiar to anybody putting
memory boards together. If the correct
memory range is being addressed, IBM
SEL will go high and be used as de-
scribed above.

Mapping of 1/O ports is essentially
the same. Up to 4 blocks of I/O ports
(figure 5) can be used. Clearly this
could be expanded. For example the PC
uses ports 3B0 to 3BF for its
monochrome display. The jumpers
shown are addressed for this range.
Note that unconnected inputs on a
74L.S682 are internally pulled high.

Table I shows the capacitor and re-
sistor values for the one-shots used in
figures 2 and 4. While putting the board
together I used variable resistors to fine
tune the system. There is much room
for upward variation in the values. Fi-
gure 6 shows the scope traces at various
points on the board when the small test
program shown in figure 7 is run. This
test can be used when adjusting the R-C
values of the one shots. In the program
a continuous series of 16 bit, 8 bit even
and 8 bit odd reads to the PC video
board are made. The scope is triggered
on pin 12 of the 74LS11 in figure 2. The
scan rate is 1 micro-sec/cm.

Table 1

Resistor-Capacitor Values
For 74LS123’s

a23 2

a22 [G3) 3 S
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FIGURE 5

circuit improvements you may have.

Finally, it must be pointed out that

IC Resistor Capacitor
Al 9Kohms 510pF
A2 14Kohms 50pF
Bl 24Kohms 510pF
B2 18.8Kohms 47pF
C 10.7Kohms 56pF
D 6.1Kohms 56pF
E 16.3Kohms 330pF
B 5.8Kohms 30pF
H 1Kohm 180pF

This is not a simple project.
However the advantage of having the
ability to use PC boards in your S-100
system makes this project worthwhile.
There are many ways this board could
be improved. I intend, at a later date, to
upgrade it to be compatible with the
IBM-AT bus system, and to an on-
board DMA controller on the mother-
board. I will be pleased to collect any
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to utilize the full advantage of this sys-
tem you must interface it with the cor-
rect software. For example, I use
IBM’s ROM BIOS drivers for their
monochrome and color video boards
almost word for word out of their tech-
nical manual. These form part of a
CONIO device driver for my custom
MSDOS system.

In future articles I hope to tell you
about my S-100/PC keyboard adaptor
unit and an S-100 8086 slave CPU
(which utilizes an 8087 and 8089) that
has the best elements of many commer-
cial CPU boards. These boards when
combined with good software (written
by a friend of mine that for example
utilizes the 8089) yields an S-100 sys-

Lse82

tem that today knocks the socks off
anything in the non S-100 arena.

;Program to generate test pattern
;for IBM-PC converter board. Code
;written for Digital Research's

i ASM86 .

CSEG
org 0
mov ax,0bC00h
mov ds,ax
mov bx,0
H
more: mov Word Ptr. [BX],ax

mov Byte Ptr [BX],al

inc bx

mov Byte Ptr [BX],el

dec bx

jmps more

DSEG

org 160h

ab 0

END FIGURE 7
29
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Amateur Computer Group of New
Jersey for over 9 vears and recently
moved to the San Francisco bay area.
He can be contacted at: Box 1908,
Orinda CA 94563.

Running MS-DOS On S-100 Systems

It should be pointed out that the
IBM-PC version of MS-DOS, as well
as the versions for most of the PC
clones, can be purchased separately of
the systems at most computer stores.
However, these versions contain sys-
tem I/O drivers that are not compatible
with most S-100 systems. Neither
Microsoft nor any of the equipment
manufacturers provide the system in-
itializing files necessary to port MS-
DOS to another hardware configura-
tion. Seattle Computer Products, did,
until a short time ago sell a version of
MS-DOS that contained the SYSINT
files necessary for the job.

If you own a CompuPro system
then you can buy a version of MS-DOS
2.0 already configured for your system
from Computer House, 20 Oak Grove
Ave, Woodacre CA 94973, tel:
(415)897-6387.

If you own a Lomas Data System,
then you can buy a preconfigured ver-
sion of MS-DOS from them (see their
ad in this issue).

People using the Tarbell Electro-
nics 816 S-100 board can boot a stand-
ard IBM-PC version of MS-DOS.
Although they would be better off
buying a non-IBM version of MS-DOS
which contains disk versions of Basic
and BasicA.

Concurrent-DOS from Digital Re-
search is also MS-DOS compatible.
The current version (3) is compatible
with MS-DOS Version 1. DRI is ex-
pected to shortly release Concurrent-
DOS 4.1 which is expected to be MS-
DOS Version 2 compatible (and also is
expected to include the GEM
Macintosh-like user interface). Con-
current-DOS V3 is available for several
S-100 systems. For example,
CompuPro furnishes an implementa-
tion for use with their S-100 80286
CPU and new PC-compatible video
display cards (a review of which is in
the works). And they are promising to
furnish Concurrent-DOS V4 as soon as
it is available.

DRI, like Microsoft, furnishes
Concurrent-DOS strickly as an OEM
product. It does sell, via retailers, an
IBM-PC (and compatibles) version.
However, the software necessary to
configure it for a particular hardware
configuration is provided only to
OEMs. DRI no longer markets any
configurable operating systems to non-
OEM customers and no longer provides
support for its old configurable CP/M
operating systems.

We are attempting to find a way in
which other S-100 8086 users can im-
plement MS-DOS or Concurrent-DOS
on their systems. If any reader can help
in this regard please call me.

Sol Libes, editor
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Interfacing To

by William G. Wong

Editor’s Note: MS-DOS is today far
and away the most popular single-user
16-bit disk operating system. Not only
does it run on the IBM-PC but an in-
creasing number of other systems (in-
cluding 8086, 80186 and 80286-based
S-100 systems) also use it. Also, there
are other operating systems (e.g. Con-
current DOS from Digital Research
Inc.,) that are compatible with MS-
DOS. Therefore, I feel that our readers
would like to know more about writing
applications software to interface to
MS-DOS and other MS-DOS compati-
ble operating systems. It was with this
in mind that we commissioned Bill
Wong to write this series on software
interfacing to MS-DOS.

MS-DOS, from Microsoft, Inc.,
has become one of the most popular
operating systems for 8086-based mic-
rocomputers. This is primarily due to
the popularity of the IBM PC imple-
mentation called PC-DOS. This series
describes application interface to MS-
DOS V2.x and PC-DOS V2.x which
will be referred to as DOS. DOS pro-
vides a standard interface to the disk
file system and peripherals so that the
same programs can be run on different
8086 machines running DOS, without
change.

This series of articles will address
the assembly language interface and
how the functions are used by applica-
tion programs. This first part covers the
program segment prefix, access to
DOS, and how to terminate a program.

Subsequent parts will cover charac-
ter output, DOS CP/M-like file access
and DOS UNIX-like file access. All
numeric values listed in this article are
hexadecimal unless noted otherwise.

Program Initialization and the Prog-
ram Segment Prefix

DOS programs come in two fla-
vors, .COM files and .EXE files. The
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S-DOS

Part | — the
program segment
prefix, access to
DOS, and how to
terminate a
program

primary difference between the two is
that .COM files contain no relocation
information and the program size is
therefore limited to 64 kbytes. .EXE
files contain relocation information
which allow programs larger than 64
kbytes to be loaded.

In either case, the programs are
loaded just above a memory structure
called the Program Segment Prefix
(PSP). The PSP is 256 bytes long and
contains the following information.

Byte
Offset Description
0 INT 20 instruction (Terminate
program)
2 First paragraph of unallocated
memory
Reserved
Intrasegment (Short CALL)
DOS entry point
(Function code passed in
register CL)
(Valid only for functions
0-24)
6  Number of bytes in this
segment

A Termination interrupt vector
(IP, CS)
Control break interrupt vector
(IP, CS)
12 Critical error interrupt vector
(IP, CS)

TN

16 Reserved
2C Program Environment
segment number
2E Reserved
50 Intersegment (Long CALI)
entry point to DOS
(Function code passed in
register AH)
(Valid for all function
numbers)
5C Formatted parameter area |
6C Formatted parameter area 2
80 Default disk transfer area (128
bytes)

The PSP looks very much like the
base page of a CP/M-80 system. A call
or jump to offset O will terminate the
program and the operating sytem can be
accessed at offset 5 although only the
CP/M-style DOS functions (0-24) are
accessible through this interface. Also,
the default disk transfer area and for-
matted file name parameters are at their
CP/M locations. This similarity aids in
translation of programs from CP/M to
DOS.

The Program Environment segment
contains ASCII strings of the form
“*“NAME=parameter’’. This is one
method of passing parameters to ap-
plications and is set via program control
or a DOS command (SET, PATH, or
PROMPT).

The default disk transfer area con-
tains the unformatted parameter string
(normally the starting command line)
less any redirection characters and file
names. The first byte of this area con-
tain the size of the parameter string
followed by the string itself. This string
is formatted into the two buffer areas at
5C and 6C. The initial value in the AX
register indicates the status of these
buffers as follows:

AL = 00 indicates first formatted
drive specifier is valid
FF indicates drive specified
is invalid
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AH = 00 indicates second formatted
drive specifier is valid
FF indicates drive specified
is invalid

The other register settings depend
upon the program type. COM programs
have all segment registers set to the
segment containing the Program Seg-
ment Prefix. The instruction pointer
register (IP) is set to 100 hex where the
program code resides. The stack poin-
ter register (SP) is set to the end of the
segment and 100 hex bytes are allo-
cated to the segment. A zero is placed
on top of the stack thereby allowing a
program to exit via a short return in-
struction (RET) as many CP/M prog-
rams do (this is also a CP/M translation
assist). Any COM programs which in-
voke another program must first free all
unnecessary memory before invoking
the program.

The EXE programs have more in-
formation than the COM files. The
code segment (CS) and stack segment
(SS) registers are set based upon this
information as are the IP and SP regis-
ters. The data (DS) and extra (ES) seg-
ment registers are set to the Program
Segment Prefix.

DOS Interrupts

DOS is accessed via 8086 interrupt
instructions. An interrupt instruction
(INT) has a single byte value (0-255)
associated with it. This value is the
interrupt number. An interrupt instruc-
tion indexes the interrupt vectors lo-
cated at the base of memory. The vec-
tors contain the new code segment (CS)
and instruction pointer (IP) registers for
the interrupt support routine. The inter-
rupt instruction also saves the current
FLAGS, CS and IP registers on the
stack. The interrupt routines typically
return control to the program using the
interrupt return (IRET) instruction.
However, some interrupt routines exit
via long return (RET) instructions leav-
ing the FLAGS register on the stack.
Also, routines which cause program
termination never return to the calling
program.

Some interrupt vectors are prede-
fined for 8086 error and hardware sup-
port functions. Others are allocated to
DOS with the remaining vectors avail-
able for various functions, and some
are reserved for future use. The DOS
related functions are described in the
rest of this section.

INT 20 (Terminate program and re-
lease all memory being used)

The active program is terminated.
All file buffers are flushed but all files
should be closed before the interrupt is
issued. Interrupt vectors for INT 22, 23

34

and 24 (termination handler, control-
break handler, and critical error hand-
ler) are restored.

INT 22 is issued to terminate the
process. The INT 22 vector from parent
program will be the one restored and
used. This is normally COMMAN-
D.COM if only one other program is
active.

The code segment (CS) register
must hold the segment address of the
Program Segment Prefix for proper ter-
mination.

INT 21 (DOS Function Request)

DOS functions are called using this
interrupt. The function number is
placed in register CL with other para-
meters being passed in other registers
depending upon the function. These
functions will be discussed in this and
subsequent articles. In general, a DOS
function request looks like:

MOV CL,DOS FUNCTION ; ¢l := DOS function number
INT 21H ; perform DOS function

INT 22 (Issued when program is ter-
minated)

INT 22 is invoked by DOS when a
program is terminated. These vectors
are initially set by the command proces-
sor, COMMAND.COM. Control re-
turns to the command processor when
an application terminates via this inter-
rupt routine. Programs which start
other programs can also regain control
upon termination of the other program
in the same fashion.

A program must set the values of
this interrupt vector before initiating
another program. The vector values are
restored to their prior value when the
initiating program terminates so it is not
possible for a program to to process its
own termination request.

INT 23 (Control-break intercept)

The control-break exit routine is
called by DOS I/O routines if a control-
break is issued from the keyboard. The
program will continue execution if this
routine exits via an interrupt return
(IRET). The other way to exit from this
routine is via a long return. This leaves
the flags on the stack. The program is
continued as with an IRET if the carry
flag is not set. Otherwise, the program
is terminated. All registers must be pre-
served if the program is to be con-
tinued.

INT 24 (Critical Error Handler)

The critical error handler routine is
called whenever a critical I/O error
occurs from DOS which is called via
INT 21. Critical errors encountered
from INT 25 or INT 26 are not handled
by this error handler. Note, DOS per-
forms 5 retries before issuing an INT
24. Exit from this routine is via an
IRET. The new program state is in-
cluded in the AL register as follows:

0 means that error should be
ignored and program should con-
tinue execution.

1 indicates that operation should be
performed again and program ex-
euction should continue. Note:
retry may generate another error
which would again cause an INT
24.

2 causes program termination via
INT 23.

Upon entry DP:SI contains the De-
vice Header Control Block address.
The bits in register AH indicate the
device type and error if the device is a
block device. The following table con-
tains the bit designations.

Bit  Description

0  Operation (0 = read, 1 =
write)

1-2 Disk area affected:

1 = file allocation table area

(FAT)

DOS directory

DOS data file area

2
3

The least significant byte of DI con-
tains the error code with more detailed
information. The following table con-
tains the error code values.

Error
Code Description
0  Attempt to write to a
write-protected disk
Unknown unit
Block device drive not ready
Unknown or illegal
command
4 Block device data (CRC)
error
Incorrect request structure
length
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Block device seek error

Block device unknown
media type

Block device sector not
found

Character device (printer)
out of paper

Write fault

Read fault

General error not defined
above
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The stack contains the following in-
formation from DOS and the user prog-
ram. Note, the first item is on top of the
stack.

Register Description
IP  DOS registers from INT 24
CS

FLAGS
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AX  User registers at time of
INT 21

IP  User registers from INT 21
FLAGS

Interrupts are disabled when this
routine is entered. The contents of reg-
isters SS, SP, DS, ES, BX, CX and DX
must be preserved. Only DOS function
calls 1 through 12 may be used as all
others change the contents of the DOS
stack which is currently being used by
this interrupt support routine. Also, the
DOS state may change such that the
system will crash.

Although the contents of the device
header are available, it should not be
altered in any way. Control can be pas-
sed directly to the user program by res-
toring the user registers and executing
an IRET instruction.

INT 25 and INT 26 (Absolute disk
read and write)

These interrupts perform disk op-
erations that bypass the normal DOS
file system. Direct access to any sector
on the disk is possible. All errors are
returned directly to the calling prog-
ram. Parameters are passed in the fol-
lowing registers.

Register Description
AL Drive number (A =0, B =
I, etc.)
CX Number of sectors to read or
write
DX  First logical sector to
transfer

DS:BX Transfer address

Sector size is the physical sector
size of the device. The first physical
sector on the first cylinder is logical
sector 0. Although entry to these func-
tions is via an INT instruction, the func-
tions exit via a long return (RET) in-
struction. This leaves the original
FLAGS on top of the stack. These must
be removed when the calling program
regains control. The carry flag (not the
one in FLAGS on the stack) will be zero
if no errors occurred and it will be one if
an error occurred. Error results are re-
turned in AX. The error codes in AL
match the ones returned in the DI regis-
ter for INT 24. One of the following
error codes will be returned in AH.
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Error
Code Description
80  Attachment failed to respond
40 Seek failed
20 Hardware controller failed
10 Bad data (CRC) error
08 Data lost due to DMA
overrun
04 Cannot find requested sector
03  Write attempted to
write-protected disk
02 Address mark not found
00  Error not listed above

INT 27 (Termil;ate program but re-
main resident)

A program can terminate itself but
remain resident in memory using this
interrupt. This operation is normally
performed by hardware or software in-
terrupt support programs after they
have initialized the corresponding
hardware and interrupt vectors. Prog-
rams of this type remain resident and
can be accessed by other programs
which are run after the resident prog-
rams terminate. Access is typically per-
formed via INT instructions and inter-
rupt vectors which may point to table
addresses.

A program may also terminate itself
and remain resident using DOS func-
tion number 31. The advantage of using
function 31 is that a completion code
can be returned while none can be re-
turned via INT 27. Also, the resident
size of the program is not restricted to
64 kbytes.

There are also some restrictions on
the program being terminated. First,
the program may not be an EXE prog-
ram which will be loaded in high mem-
ory. Second, the maximum size of the
memory segment which remains resi-
dent is 64 kbytes. One time initializa-
tion code may extend past this point
since it may be overwrittten by subse-
quent programs. Third, vectors for INT
22, 23, and 24 are restored when the
program is terminated even if the prog-
ram changed their values.

Upon exit, the program must have
set the code segment registers to the
base segment to be retained and the size
of the segment in bytes must be placed
in the DX register. The resident prog-
ram is then considered an extension to
DOS. The following is an example of
terminating a resident program.

MOV DX,RESIDENT SIZE ; DX := resident size in bytes
INT 2TH ; exit and remain resident

DOS Function Invocation

Unlike CP/M, DOS functions can
be invoked through an number of diffe-
rent methods. The normal method is
using INT 21 with the function number
in the CL register. A short call to offset

5 in the Program Segment Prefix will
work too but only for function numbers
between 0 and 24. A long call to offset
50 will work for all functions but the
function number is passed in register
AH.

All other register values are func-
tion specific.
DoS Ifrogram Terminate Functions

The historical program termination
has been through DOS function 0 or by
a direct BIOS call. The later corres-
ponds to INT 20 described earlier
although INT 20 is not used as the
BIOS entry point. DOS function does
terminate a program which essentially
performs an INT 20. All requirements
and restrictions are the same. An exam-
ple of this type of termination is:

MOV CL,0 ; L := terminate program function
INT 21H ; execute DOS function

A program may terminate but re-
main resident by using DOS function
31. This is similar to INT 27 but allows
the resident portion of a program to
exceed 64 kbytes and also return an exit
code to the system. The DX register
must contain the number of paragraphs
(16 bytes/paragraph) to retain while the
AL register contains the exit code.

This function DOES NOT release
any other allocated memory which the
program is using so all unnecessary
memory should be released before
issuing this function call. Here is an
example of a resident program DOS
terminate function call:

MOV DX RESIDENT PARAGRAPHS; dx := resident size/16
MOV AL,EXIT_CODE ; al := program exit code

MOV CL,31H ; ¢l := terminate resident program
INT 21H ; perform DOS function

There is also a DOS function which
allows a program to terminate and still
return an exit code. This is DOS func-
tion 4CH. The exit code is returned in
AL. All files are closed but it is good
practice to close the files before invok-
ing this function. This function is the
only way to terminate 