Applications

Programming -~ User Support =—-~=—

Issue Number 42 January / February 1990 $3.00

Dynamic Memory Allocation
Using BYE with NZCOM
C and the MS-DOS Screen
Lists and Object Oriented Forth
The Z-System Corner
68705 Embedded Controller Application
Advanced C/PM
The NS 32000

i
|
The Computer Corner

ISSN # 0748-9331




The Computer Journal

Editor/Publisher
Art Carlson

Art Director
Donna Carison

Circulation
Donna Carlson

Contributing Editors
Bill Kibler
Bridger Mitchell
Clem Pepper
Richard Rodman
Jay Sage
Dave Wenstein

The Computer Journal is pub-
lished six times a year by Technol-
ogy Resources, 190 Sullivan Cross-
road, Coulmbia Falls, MT 59912

(406) 257-9119

Entire contents copyright © 1990
by Technology Resources.

Subscription rates —-$16 one year
(6 issues), or $28 two years (12 is-
sues) in the U.S., $22 one year in
Canada and Mexico, and $24 (sur-
face) for one year in other countries.
All funds must be in U.S. dollars on a
U.S. bank.

Send subscription, renewals, ad-
dress changes, or advertising in-
quires to: The Computer Journal, 190
Sullivan Crossroad, Columbia Falls,
MT 59912, phone (406) 257-9119.

The COMPUTER
JOURNAL

Issue Number 42 January / February 1990

(e [ 0o ) o -1 R 3

Dynamic Memory Allocation............ccoocuerreerriciirennnnnn. 4
Techniques for allocating memory at run time with
examples in Forth. By Dreas Nielsen.

Using BYE with NZCOM .........cccocmrrrrerirceiiniicnnee 1
Getting BYE and NZCOM to peacefully coexist is
not easy —here’s how to do it. By Chris McEwen.

C and the MS-DOS Screen Character Attributes .. 15
How to talk to the screen with C. By Clem Pepper.

[S00) 1 d W o] (17111 o TR 21

Lists and object oriented Forth.
By Dave Weinstein.

The Z-System Corner ...................... cererrreeen——————— 24

Genie Roundtabie discussions, BDS Z, and a
review of some Z-System fundamentals.
By Jay Sage.

68705 Embedded Controller Application .............. 29

An example of a single-chip microcontroller
application. By Joe Bartel.

Advanced CP/M ......cccoomeimiinicime e nennenne 31
PluPerfect Writer and using BDS C with REL files.

By Bridger Mitchell.

Real Computing ......cccovvemeiinniecninnnnnnnesesscasenens . 34

The NS 32000. By Richard Rodman.

Computer Corner ...........ocoirrivvcmeriviimrerecssssneeeecs 40
By Bill Kibler.



Plu*Perfect Systems == World-Class Software

(222 1o (] o TTT T 1= g $75
Task-switching ZCPR34. Run 2 programs, cut/paste screen data. Use caiculator,
notepad, screendump, directory in background. CP/M 2.2 only. Upgrade licensed
version for $20.

A3V (= o TS $69.95

Auto-install Z-System (ZCPR v 3.4). Dynamicaily change memory use.
Order Z3PLUS for CP/M Plus, or NZ-COM for CP/M 2.2.

(o (0] a=T g (Y03 L (=) O $35

Powerful text and program editor with EMACS-style features. Edit files up to
200K. Use up to 8 files at one time, with split-screen view. Short, text-oriented
commands for fast touch-typing: move and delete by character, word, sentence,
paragraph, plus rapid insert/delete/copy and search. Built-in file directory, disk
change, space on disk. New release of our original upgrade to Perfect Writer
1.20, now for all Z80 computers. On-disk documentation only.

ZSDOS......eec s $75, for ZRDOS users just $60

Built-in file DateStamping. Fast hard-disk warmboots. Menu-guided installation.
Enhanced time and date utilities. CP/M 2.2 only.

[0 0 Y] 0.1 £ $30 - $45

Use MS-DOS disks without copying files. Subdirectories- too. Kaypro
w/TurboRom, Kaypro w/KayPLUS, MD3, MD11, Xerox 820-1 w/Plus 2, ON!, C128
w/1571 -- $30. SB180 w/XBIOS -- $35. Kit -- $45. Kit requires assembly language
expertise and BIOS source code.

MULTICPY ...occiminisisieesteessnntissennssmsssnnsninssansnasssmn s e nssasansnsssssssassnas $45

Fast format and copy 90+ 5.25" disk formats. Use disks in foreign formats.
Includes DosDisk. Requires Kaypro w/TurboRom.

JEtFINd....... it e s e nans $50

Fastest possible text search, even in LBR, squeezed, crunched files. Also output
to file or printer. Regular expressions.

To order: Specify product, operating Plu*Perfect Systems
system, computer, 5 1/4" disk format. 410 23rd St.
Enclose check, adding $3 shipping ($5 Santa Monica, CA 90402
foreign) + 6.5% tax in CA. Enclose invoice (213)-393-6105 (eves.)

if upgrading BGii or ZRDOS.

BackGrounder ii ©, DosDisk ©, Z3PLUS ©, PluPerfect Writer ©, JetFind ©
Copyright 1986-88 by Bridger Mitcheil.

The Computer Journal / #42



Editor’s Page

Production Changes

The production of a magazine involves
a lot of time—both calendar time and
people hours. We have been planning for
production (printing and binding) changes
which will enable us to get TCJ out on
schedule, with a shorter lead time, while
freeing up more of our time for develop-
ment.

Part of the change involved working
with a new vendor, and we sent the cam-
era ready copy out on schedule. Then we
waited. And we waited some more. Finally,
after the issue was scheduled to have been
shipped, we canceled and got the artwork
back.

Now, after losing about four weeks, we
are going back to the previous vendor.
They hadn’t left room in their schedule for
TCJ, so we’ll have to squeeze it in. What a
mess!

This issue will arrive very late, but we
are planning on following with #43 back
on the normal schedule.

Microcontrollers

There are many situations where a
dedicated microcontroller is a better
choice than a microcomputer--but there is
very little application level information
available. The design of microcontroller
applications is one of the long-delayed
projects I will be working on.

I divide controller applications into
three categories, but they are not all inclu-
sive and there is a lot of overlap. One cate-

gory is Independent, where the device has -

no connections to another device. An ex-
ample of this could be a hand-held unit
which measures and records air tempera-
ture and velocity (wind speed), then dis-
plays temperature, velocity, and the wind
chill factor. This could be used to deter-
mine the potential dangers of exposure for
outdoors workers and sportsmen. It could
even be carried by a downhill skier so that
a resort could evaluate the potential dan-
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gers for their guests. A further enhance-
ment could include thermosensors on the
skier’s skin (both front and back) to evalu-
ate ski apparel--perhaps the material
should be thicker and more wind resistant
on the front because that is the prevailing
direction of the air flow.

A second category is Wired-Remote,
where the device communicates with a
host system. Although I use the term
“Wired,” the communications can be car-
ried out by wire, radio, optical, or other
means. An example of this could be a unit
which monitors refrigeration systems, re-
cording time, temperature, door openings,
etc. It would retain this data for uploading
to the host system upon interrogation, but
would generate an alert signal for an out
of control situation. The host system
would not have to poll the cooling systems
to determine if they were within limits be-
cause the remote would alert it to any
problems.

A third category would be buss or
daughter board units where the device
communicates directly through the buss.
Devices in this category would be plat-
form-dependent. The busses considered
for now will be PC/AT, STD, S-100, and
custom busses. Depending on the configu-
ration, the host system could be a normal
microcomputer or another microcon-
troller.

I am interested in distributed and par-
allel processing using multiple controllers
for real-world measurement and control
applications. I am not comfortable with us-
ing one CPU (regardless of how fast or
powerful it is) for multitasking real time
control. Much of the initial work will in-
volve developing guidelines for selecting
between a microcomputer and a micro-
controller, and determining the most suit-
able processor. Application requirements,
size, environmental conditions, hardware
and software development costs (and

time), production costs, production quan-
tity, and market conditions will all be con-
sidered.

Evaluating and designing the applica-
tion will often involve at least as much
time and effort as the actual hardware and
software design. Since this publication is
about computers and not control engi-
neering, I am not sure how much of the
application design information should be
included. But, knowledge of the applica-
tion is vital to successful design, and the
best employment opportunities are for
people who understand both applications
and hardware/software. I need your feed-
back on how much (if any) of this you
want to hear about. I will also appreciate
information from those now working in
this field.

Schematic Drawing

The controller hardware articles will in-
volve a lot of schematics, and my hand
drawn schematics are terrible. I just
wouldn’t prepare hardware articles if I had
to hand ink the schematics--I needed a
schematic drawing program which would
would work with the LaserJet.

I first tried a graphics drawing pro-
gram, but that was completely unsuitable.
Next I tried a Computer Aided Drafting
program (Generic CADD) which was
good for machine shop type drawings, but
was poor for schematics. I am now work-
ing with SCHEMA II+ (Omation, Inc.,
801 Presidential Drive, Richardson, TX
75081, (214)231-5167).

My requirements are for a program
which will enable me to produce working
and camera ready schematic drawings. I
want something which is powerful enough
to save me time, but flexible enough to
stay out of my way and let me do things
my way. I do not at this time need printed

{Continued on page 30)







