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Our Basic For Birdwatchers 
tutorial is coming to an end 
(no applause, please). We 
start wrapping it up this 
month with a look at error-
trapping and handling. See 
page 64. 

Apple shows the way of the 
future with the stunning 
(but expensive) Lisa. Les 
Bell's report on this imagi-
native and powerful trend-
setter starts on page 20. 

The MicroBee comes of age 
— with colour, modems, low-
cost disk drives, and more. 
We report on the latest re-
leases for the Bee, plus 
some of the future plans for 
its development, starting on 
page 39. 
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20 
Another Star Is Born 
Apple's amazing Lisa is meant 
to be the machine for the busy 
executive: he can learn how to 
use it in half an hour without 
having to touch the keyboard to 
get his work done. While this 
rather powerful machine may 
be out of reach for many, it tells 
us a lot about the future of 
microcomputers. 
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Your Computer News 
Our roundup of the latest in 
software and hardware, new 
and upcoming releases and 
happenings in the world of 
microcomputers. 

72 
CP/M Plus, Plus 
Bill Bolton reports on the latest 
US developments for CP/M 
after his Your Computer tour to 
CP/M '83. 
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24 
Lisa With An S 
Frank Linton-Simpkins takes his 
own, less conventional look at 
Apple's Lisa. He likes her 
smile... 

39 
Here Comes SuperBee 
Applied Technology celebrates 
the MicroBee's first birthday 
with the launch of a range of 
new options — including a high-
resolution colour version of the 
machine. We haven't had a 
chance to review it fully yet, but 
we're impressed with what 
'we've seen so far. 

54 
C No Evil 
Jack Dikian continues his occa-
sional series on the lesser-
known computer tongues with a 
look at C — a versatile language 
which is fast taking a dominant 
position in the software de-
velopment world. 
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48 
Micro Testing 
We discover a novel application 
for word processing packages —
using the mail merge facility to 
set individual assignments for 
students! 

for beginner) 

61 
Understanding Assembler 
Here's part four of our experi-
ment in writing a monitor for 
your system. 

64 
BASIC For Birdwatchers 
Les says he's almost finished 
his tutorial; but just in case you 
get it wrong, this month he 
takes a look at Microsoft 
BASIC's error-handling options. 
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29 
The Columbia Challenge 
Now that IBM has launched its 
personal computer locally, a lot 
of attention will focus on the 
'IBM-compatible' market. The 
Columbia MPC is one of the 
better efforts... 

44 
muSimple muMaths 
An owner report on Microsoft's 
answer for the mathematically-
inclined computerist. 

77 
Sinclair Goodies 
John Crabb tries some interest-
ing packages for the Sinclair 
ZX80/81, including business 
and utility applications. 
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37 
Text File 
If you have something worth-
while to say, why not share it 
around through the pages of 
Your Computer... 

72-93 
Popular Systems 
Individual columns devoted to 
the popular systems, including 
new columns devoted to the 
VIC-20 and the Kaypro II, and 
an expanded MicroBee column 
to make up for the one we left 
out... 

98 
Readers' Services 
Want to contribute a story, write 
a program, ask a question, sub-
scribe, sue us or...? Read this 
first. 



editorial 

WE RECENTLY received an interesting letter (it 
may even appear in Text File this issue) from 
Colin Legg, of the Sydney software company 
Computer Cognition. He raised a point education 
authorities must soon be obliged to consider —
software piracy in schools. 

Colin said he was despairing after being so 
often told the worst offenders in the software pi-
racy 'game' may be teachers in schools: "It ap-
pears that quite a few teachers offer a software 
distribution service to students, who only need to  

bring a blank disk to school to receive free 'boot-
leg' copies of almost any software," he wrote. 

"The scarcity of well written educational soft-
ware on the marketplace is surely a result of the 
actions of the teachers who have given their pro-
fession this reputation. It is hard to imagine how 
these teachers can hope to facilitate the moral de-
velopment of their charges, or even encourage a 
normal respect for justice and law, when they set 
this sort of example. 

"While it may be some time before we see indi-
viduals being prosecuted under copyright laws, I 
suggest that teachers, schools or Education De-
partments will become prime targets for such ac-
tions." he stated. 

We must agree. We, too, regularly hear of soft-
ware 'hand-outs' in schools, and have seen high-
school students who don't even own a computer 
with enough diskettes to fill a good library. And 
it's not just one program to each of these many 
diskettes, either — one Apple diskette will be cram-
med with 10 'broken' copy-protected commercial 
programs. 

Breach of copyright is a fact of life in the com-
puter business, and we're aware of many diverse 
philosophies that can justify or condemn copying 
in different circumstances. We could fill the 
magazine if we tried to delve into them here. One 
thing is certain, though: the rampant and indis-
criminate piracy — theft, if you prefer a less roman-
ticised description — that seems to be the order 
of the day throughout the school system cannot 
be good for anyone. 

A more responsible attitude is needed at the 
school end, while software manufacturers might 
also consider a more realistic approach to licens-
ing programs to schools. Whichever way it hap- 
pens, it needs to happen... 	 0 
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MICRO DECISION 

The Micro Decision is a professional, 
CP/M® based computer system that comes 
with the hardware and software needed for 
the large or small business. This system is 
ideal for the professional or small business 
owner whp wants to enter the computer 
age at an amazingly low price. It offers all 
the word processing, financial planning 
and programming tools needed to increase 
productivity. 
The big office with a backlog of work on its 
minis and mainframes can use the Micro 
Decision to generate budget projections, 
sales reports, resource utilization studies, 
off-book receivables . . . all those special 
projects that need to be done now, but 
don't justify tying up a big machine. 
The Micro Decision is a single board, 
Z80®-based computer that comes with 
64K of RAM, an on-board disk controller 
and one or two 5 1/4 inch floppy disk 
drives. An expansion port allows the Micro 
Decision to handle up to four 5 1/4 inch 
drives, while two RS-232 serial ports con-
nect the Micro Decision to a terminal, and 
a printer or modem. 

Standard software includes Wordstar®, the 
popular word processing program, and 
Correct-It®, a powerful spelling checker. 
Financial forecasting is easy with Logi-
Calc®, the electronic "spreadsheet" that 
adds computer power to business projec-
tions. Programmers will appreciate the 
choice of three programming languages: 
Microsoft® Basic-80, BaZic®, and Morrow 
Designs' Pilot. The software package is 
completed by the CP/M 2.2 Operating 
System, the industry standard 0/S that 
allows access to more than 2,000 business 
programs. 

Morrow Designs' optional terminal offers a 
full 12 inch diagonal, high resolution 
screen with 80 characters by 24 lines. The 
detachable keyboard allows positioning for 
maximum user comfort. An extra RS-232 
serial port provides opportunities for addi-
tional I/O communication. And the ter-
minals' intelligent features significantly 
improve system performance. 

Add a winter and you have all the tools 
necessary to produce and store letters, 
documents and financial reports. 

The Micro Decision is more than just the 
sum total of its hardware and software 
specifications. Morrow Designs has added 
features to the Micro Decision that make it 
convenient for the beginner as well as the 
experienced CP/M user. These features in-
clude: multiple diskette formats, enhanced 
error handling, Virtual Drive, simple ter-
minal configuration, extensive diagnostics, 
a menu-driven front end, and perhaps most 
important, a clearly written user manual. 
The Micro Decision's straightforward com-
ponent design insures continued 
reliability. Each system is given extensive 
quality control and testing before ship-
ment. 

Morrow Designs has been dedicated to 
high-performance, low-cost computing 
since 1976. First in solid state memory, 
then disk memory, today in both single 
and multi-user computer systems. 

Automation Statham Pty. Ltd. has 
been a Morrow designs dealer since 
1976. 

MORROW DESIGNS n  
600 McCORMICK STREET I7 SAN LEANDRO, CALIFORNIA ❑ 94577 

Represented by: AUTOMATION STATHAM PTY. LTD. 

47 Birch St, Bankstown, NSW 2200. Australia. Phone (02) 709-4144. 
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your computer necD5 
Computer Congress 
THE FIRST ANNUAL Au-
stralian Personal Computer 
Congress, to be held at Syd-
ney's Sheraton-Wentworth 
from March 9-11, will be 
opened by the Minister for 
Science and Technology, Mr 
D S Thompson. 

An 'elite group of speakers 
of international reputation' 
and senior executive from 
the major hardware and soft-
ware companies will present 
papers. 

They include Phillip D. 
Estridge (vice president and 
general manager of the per-
sonal computer division of 
IBM), Ed Faber (president of 
Computerland), Jerry Whit-
more (vice-president of in-
formation for the Digital 
Equipment 	Corporation), 
Chuck Peddle (president of 
Victor Technologies, de-
signer and manufacturer of 
Sirius), Robert Fisher (gen-
eral manager of Peachtree 
Australia), Takayoshi Shiina 
(president of SORD Com-
puter Systems), Barry Jones 
(Shadow Minister for Sci-
ence and Technology), Dr 
William Caelli (president of 
ERA Computer Corpora-
tion), Professor Arthur Sale 
(of the Department of Infor-
mation Science at the Uni-
versity of Tasmania), Pro-
fessor Phillip Grouse (Infor-
mation Systems, University 
of New South Wales), 
Robert Jane (managing di-
rector of Bob Jane T. Mart), 
Dr John Cribb (manager of 
computer services for the 
CSR) and Peter Johnson 
(executive director of Myer). 

Further information is 
available from the Australian 
Computer Society at 32 
Clarence Street, Sydney, 
NSW 2000, or phone (02) 
290 3887. 	 ❑ 

"Hello" Seminar 
A MELBOURNE-based in-
dependent computer con-
sulting firm — Fletcher DP 
Services — is holding two 
one-day seminars in Mel-
bourne (March 12 and  

March 16) to introduce 
microcomputers to the 
businessman and review 
the various tasks one could 
use a system for. 

Included in the seminar 
cost of $75 is a one-hour 
personal consultation, re-
viewing specific needs and 
the various hardware and 
software options available, 
as well as lunch and morn-
ing and afternoon teas. 

Further information can 
be obtained by phoning 
Mark Fletcher on (03) 527 
3443. 	 ❑ 

Gestetner's Micro 
GESTETNER has released 
two new products, the EW-
100 word processor and the 
T-200 microcomputer. 

The 100-year-old office-
equipment company says it 
is confident the products will 
be well accepted in the small-
to medium-sized business 
market. 	 ❑ 

Apple's Takeover 
FROM MAY 1, Apple Com-
puter Australia will take over 
responsibility for the distribu-
tion of all Apple products in 
Australia from current dis-
tributor Electronic Concepts. 

David Strong, general 
manager of Apple Computer 
Australia, says the move is in 
line with the plans an-
nounced in July 1982, when 
Apple established a local 
subsidiary to gradually as-
sume local importation, dis-
tribution and dealer support. 

"This is the logical exten-
sion of Apple's activities 
here", says Mr Strong. 
"Apple recognised the need 
to have a direct presence and 
responsibility here, to meet 
the increasing sophistication 
of the personal computer 
market and personal office 
system products. 

Electronic Concepts will 
continue to market Apple 
products in Australia, as well 
as providing ongoing support 
to dealers. 	 ❑ 

Arfon Winners 

Winners in the Your Computer Arfon competition collect their 
booty: above, winner Bill Newton of Sydney (left) receives his 
prize from Computer Cellar's Ross Dibley while second 
placegetter Jim Prior collects his prize in Perth, from Miss I Ver-
muelen of Victoria Park's VIC-20 Centre. 
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Ship Shape 
A PILOT computer graphics 
scheme enabling ships to be 
designed in three dimen-
sions, almost like an actual 
model, has been installed at 
Appledore Shipyard in Eng-
land as part of a $48 million 
investment plan by the British 
Shipbuilders Group. 

The group's aim is to pro-
duce cheaper ships, using 
the world's most advanced 
design techniques, and re-
ducing construction man-
hours by a quarter. The sys-
tem consists of six monoc-
hrome and two multi-colour 
graphics terminals, linked to 
a computer with associated 
peripherals, such as an elec-
trostatic printer, a multi-col-
our pen plotter and a high-
speed line printer. 

The three-dimensional fa-
cility enables technical per-
sonnel to create accurate 
picture descriptions of shop  

design in all detail necessary 
for the building work to be 
done — whether for the steel-
work of the curvaceous hull, 
the complexity of the engine 
room, or outfitting crew ac- 
commodation. 	 ❑ 

Education Pack 
COMPUTER 	Cognition, 
which recently released an 
educational range of Apple 
software, including Maths In-
vaders, is making an offer to 
all Australian schools in 
which the schools can pur-
chase the three programs, 
normally $50 each, for $120. 

Schools are being asked to 
send no money, but simply 
order the three programs for 
seven days' inspection. 

For more information, con-
tact Computer Cognition, PO 
Box 2164, North Parramatta, 
NSW 2151, or phone (02) 
724 4847. 	 ❑  

Micros at Cetia '83 
MELBOURNE is to host a 
personal computer seminar 
as part of the 11th Cetia 
Computer Communications 
Exhibition and Convention, 
from May 31 to June 3 at the 
Royal Exhibition Buildings. 

"Personal 	Computing: 
Why, When, Where and 
How" will be the theme of the 
national seminar, conducted 
by Technisearch in associa-
tion with the Royal Mel-
bourne Institute of Technol-
ogy. 

Cetia '83 seminar prog-
rammes will include: Office 
Automation — A Real Benefit 
to Management; Computers 
in Education and Training; 
Executive Involvement in 
Data Research Priority, 
Selection and Security; Pro-
ductivity through an Intelli-
gent Computer Networking 
System; Breaking the Prog-
ramming Log Jam — Are the  

Fourth Generation Lan-
guages the Answer?; Audit-
ing in an EDP Environment; 
Comparison and Selection of 
Word Processors; Decision 
Support Systems for Execu-
tives and EDP Project Man-
agement. 

Organisations requiring 
participation details on the 
11th Cetia exhibition should 
write to: Executive Director, 
Cetia-Datcom '83 Exhibition, 
PO Box 259, Roseville, NSW 
2069, or phone (02) 467 
2166. 	 ❑ 

Computer Pop Charts 
BRITAIN'S weekly top of the 
pops list of best-selling re-
cords is now being assessed 
by computer, under a system 
devised by Gallup Poll of 
London. 

Retailers at selected 
shops punch record and tape 
catalogue numbers on to a 

TOWARDS 
TOMORROW 

en 	, ■ 

Illustration of the Weldun 
Combination Work Station 

With the advent of more and more offices using computers it 
has become very necessary to have the correct kind of furni-
ture for the operatives. 
Weldun Computer Furniture produce furniture to exacting 
standards that encompass all types of needs. From Ergonomic 
Work Stations, adjustable foot rests, paper managers, 
archive storage to five different types of printer 
stand. 

All units arc supplied in flat packs for ease of transport whilst erection and installation can he done by anybody who can use a 
screwdriver. 

All of Weldun's computer furniture has been designed by people who use computers and know what is necessary for efficient work 
output coupled with operator satisfaction. 

AN AUSTRALIAN COMPANY LEADING THE 
WAY 1N 1983 TO A BETTER FUTURE 

For further information and the location of the nearest Dealer Call (02) 759 0470 

Weldun Engineering Computer Furniture 
Cr,, WItega Avenue and Ga renin Circuit. Kingsritove, N S 	Austldlta, 2208. Phone 1021 750 0477 
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keyboard terminal which 
stores them until they are 
transferred to a central com-
puter. 

Interrogation by the central 
computer takes place twice 
weekly at night. After the data 
is processed, the charts are 
transferred on to Prestel, the 
nationwide visual display in-
formation system. Charts for 
six types of music are col-
lated. 

Gallup, which began its 
survey nearly 50 years ago, 
now has companies in 39 
countries. 	 0 

Sirius User Group 
A NATIONAL group is being 
formed to look after the 
needs of Sirius One and 
Victor 9000 computer users. 

The group, founded by 
Brisbane microcomputer en-
thusiast Stephen Page,  

says it will issue a newslet-
ter containing programming 
tips and information about 
new products, and will 
develop a software library. 
Close contact will be main-
tained with the Australian 
Sirius distributor, and minor 
updates for Sirius software 
will be released to the users' 
group. 

Warren Burrows, manag-
ing director of Computers 
and 	Peripherals, 	the 
Queensland company which 
is backing the users' group, 
is enthusiastic: "The forma-
tion of a united national 
body of Sirius owners and 
users indicates that the 
Sirius has taken a firm foot-
ing in the Australian com-
puting marketplace," he 
says. 

Membership in the group 
will be free. For a member-
ship form, write to the Au- 

stralian Sirius Users' Group, 
PO Box 204, Chermside, 
4032, or phone (07) 350 
2611. 	 CI 

Gamesmanship 
STRATEGIC Simulations, of 
California, has released two 
new microcomputer Rapid-
fire games, Galactic Adven-
tures (for the Apple) and 
Epidemic! (for the Apple and 
the IBM-PC). 

Galactic Adventures is a 
science-fiction game with 
tactical combat. Players 
start on a strange planet 
and are sent out into the 
streets to gain combat ex-
perience, acquire skills such 
as Star Piloting, Noetic 
Logic and lockpicking, earn 
money and recruit fellow ad-
venturers for their team. 

The game comes com-
plete with diskette and  

rulebook for $US39.95. 
Epidemic! assigns players 

the task of stopping the 
spread of the largest, most 
virulent epidemic known to 
man. Alien microbes have 
struck Earth and, as director 
of the Centre for Disease 
Control, the player must 
contain the disease to a lim- 
ited 	area, 	minimising 
fatalities and finally rid the 
Earth of the disease. 

Epidemic! comes with a 
diskette, rulebook and 
player aid cards for 
$US39.95. The Apple ver-
sion is designed for the 48K 
Apple II Plus or Apple III. 
The IBM version is designed 
for the 64K IBM-PC with col-
our. 

For further information, 
write to Strategic Simula-
tions, 465 Fairchild Drive, 
Suite 108, Mountain View, 
CA 94043, United States. El 

G~PASCAL 
The Professional Development System for 
*Games *Utilities *Commercial software 

G-Pascal is probably the most useful program you will 
buy for your Apple! Its user friendliness and extremely 
fast compile speed (between 4,000 and 6,000 lines per 
minute) make it a joy to use for professionals and 
beginners alike. Its simplicity in fact makes it ideal for 
schools. The built-in text editor is very easy to use —
you can actually use the Editor on its own for simple 
word processing applications. Operation of the compiler 
is very straightforward — error messages are in plain 
English, not numeric codes. Also available is a runtime 
system which will run programs independently of the 
compiler. 

Ask your local dealer, or send cheque, money order or 
Bankcard number direct to us. 
All orders shipped by airmail at no extra charge. 

FEATURES: 
• Comprehensive Pascal subset 
• Includes compiler, editor and interpreter 
• Will run on 48K or 64K Apple with DOS 3.3 
• Support for printers and 80 column cards 
• Complete system only occupies 14K of memory 
• Includes Trace and Debug facility 
• Supports graphics, music, assembler calls 
• Powerful text editor 
• Compiles at between 4,000 and 6,000 lines per 

minute 

G-Pascal compiler 	 $85.00 
Runtime system 	 $35.00 
Adventure game 	 $35.00* 
Missile Attack game i* G-Pascal source supplied) $35.00* 
Starter Kit 
(Compiler, Runtime system plus one game) $110.00 

Please write or phone for more information: 	Gammon & Cobbett 
P.O. Box 124, Ivanhoe, Victoria, Australia 3079. 
Telephone: (03) 497 1283 	 Computer Services Pty Ltd 
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SYDNEY 
(02) 428-1100 

CANBERRA 
(062) 48-6751 

AO‘ magmedia 
MACMEDIA SERVICE PUTS THE CUSTOMER FIRST 

Verbatim is committed to offering 
customers the very best removable 

magnetic storage media. Our line of 
highest quality magnetic storage 
products extends to virtually all 

removable media forms and includes 
Datalife TM flexible disks and 
minidisks, data cartridges, data 
cassettes and Datalife TM head 

cleaning diskettes. Verbatim is intent 
on keeping their products at the 

forefront of technology, going above 
industry standards, setting a new 

standard for excellence. 

Here's to 
longer life with 

Datalife' 
from Verbatim.  

BRISBANE MELBOURNE 
(7) 229-1600 (03) 669-9688 

ADELAIDE 
(8) 223-6261 

HOBART 	PERTH 
(002) 34-4522 (09) 328-3311 
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Bit Stik System 
ROBOCOM Australasia has 
introduced a new concept in 
computer-aided design. The 
company's Robographic 'Bit 
Stik' system offers a dramatic 
improvement in cost/perfor-
mance ratios. 

The system is able to pro- 

GRAPHIC GAME TOOL 
MAKES PCG SHAPES A 
SNACK. $11.95. 

EXTENDED BASIC 
FEATURES ON SCREEN 
EDITING, USER DEFINABLE 
KEYSTROKES, IDEAL FOR 
THE BASIC PROGRAMMER. 
$14.95. 

PRINTER GRAPHICS 
FEATURES A HI RES SCREEN 
DUMP TO YOUR PRINTER. 
$11.95.  

BREAKTHROUGH 
WELL KNOWN ARCADE 
GAME IN YOUR OWN HOME. 
$11.95. 

WORM SQUIRM 
2 PLAYER GAME OF CUN-
NING. $11.95. 

WRITE TO: 
DYNAMIC SOFTWARE, 
11 BRANDON PLACE, 
ST. IVES 2075. 
OR PHONE: 
(02) 440-8582. 

ELECTRONIC AGENCIES: SYDNEY 

duce diagrams, engineering 
drawings, ground plans, step 
and repeat, 3D illustrations, 
page layouts, screen pic-
tures, audio visual aids, over-
head projector slides, type 
faces, design layouts and 
roughs, data sheets, logo 
and lettering, flow charts and 

EUCHRE 
MATCH YOUR WITS AGAINST 
THE COMPUTER. HIRES 
GRAPHICS. $11.95. 

PERSONAL FINANCE 
3 PROGRAMS IN 1. BALANCE 
YOUR CHEQUE BOOK, 
CALCULATES REPAYMENTS, 
MAILING AND PHONE LIST. 
$14.95. 

DEATHTRAP 
EXCITING REAL TIME GAME 
OF SKILL. $11.95. 

CAR RACE 
WIND YOUR CAR THROUGH 
TRAFFIC AND FOG PATCHES. 
$11.95. 

MICROBEE SOFTWARE- 
AT DYNAMIC SOFTWARE WE ARE CON-
TINUALLY DEVELOPING A LARGE RANGE OF 
GAMES AND APPLICATIONS SOFTWARE FOR 

YOUR MICROBEE. 

AVAILABLE NOW: 

AND MANY MORE 
COMING SOON . . 

Wee4e '7aaeleen 
• [1: 1_11,11tfa l! ttj  

T  
(02) 29-2098. CONCORD (02) 745-3077. 



BUILD 
A 
ROBOT 
ARM! 
FEATURE 
PROJECT 
APRIL 
ISSUE 
ELECTRONICS 
TODAY INTERNATIONAL 
Robotics is the next logical step for personal com-
puterists. Here's the low cost solution - the Micro 
Grasp Robotic Arm. You can assemble this kit from 
the instructions published in the April issue of ETI. 
The Micro Grasp arm is jointed at the shoulder, 
elbow and wrist, rotates around the base (all servo-
controlled) and includes a gripper. It can be inter-
faced to most computers and driven with simple 
programming. Get into the exciting world of Robo-
tics. 
APRIL ETI - 
ASK YOUR NEWSAGENT, 
ON SALE FIRST WEEK OF APRIL. 

jeroiriss;" 

graphs, grids and modules, 
furniture templates, training 
and other educational mate-
rial, and sales presentations, 
amongst many applications. 

Bit Stik is a high precision 
peripheral device, resembl-
ing a calibrated joy stick, and 
is supplied with a com-
prehensive library of soft-
ware to control the creation, 
modification, storage and re-
trieval of colour graphics ma-
terial. 

The system can be tailored 
to meet the output speed, 
precision and size require-
ments of the individual user. 
A full range of plotters is sup- 
ported 	from 	various 
suppliers, providing a wide 
range of configuration op-
tions to suit the price/perfor-
mance requirements of the 
individual user. For example, 
systems for an A3 application 

can be configured for a price 
range of about $9000 to 
$14,000, depending on the 
application. 

For further information 
contact Robocom Au-
stralasia Ltd, on (03) 645 
3067, or write to PO Box 354, 
Hawthorn, Vic 3122. 	❑ 

SME Systems' Lark 
SME SYSTEMS, of 
Mitcham, Victoria, has re-
leased a low-cost 50 Mbyte 
storage unit suitable for or- 
ganisations 	with 	large 
database requirements. 

The Lark hard-disk sys-
tem provides 25 Megabytes 
of storage on a removable 
cartridge, and 25 Mega-
bytes of storage on a fixed 
disk. 

The unit with controller 
will sell for $8200, and a 

COMPUTER 
AIDED 

EDUCATION 

W.A75 • pour computer new) • your corn! 
THE PERSONAL AND 

PROFESSIONAL dapple 
SOFTWARE 

SPECIALISTS 
COMPUTER AIDED EDUCATION 

Provides a stimulating, interactive, pesonalised and 
enjoyable tutorial system. 

LESSON COMPILER 
• Rapidly create your own tutorials. 
• Friendly and easy to use. 

Step by step assistance to enter or alter lesson material. 
Making up new lessons, enlarging or amending an 
existing lesson can be done quickly and easily. 

TUTORIAL 
• Immediate corrective feedback. 
• Checks for partially correct answers. 
• Includes sample lessons/quizes. 

Steps the student through the previously prepared 
lessons. 

• German Tutor 	  $75 
• French Tutor 	  $75 
• Spelling & Speed Reading 	  $60 
• Australian Geography Tutor 	  $75 
• The Universal Tutor 	  $75 
• School Reporting System 	  $150 

GENERAL SOFTWARE 
Currently available programs include: 

• Universal Filing System 	  $150 
• Library Catalogue 	  $150 
• Loan System 	  $150 

GAMES 
Sophisticated games of strategy and adventure 

• The Caverns of Mordia 	  $75 

Lothlorien Farming 
Cultivating New Concepts 

G.P.O. Box 1033, Sydney 2001 
Phone: (02) 398-4023 
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VIII 

CALL FOR BROCHURE AND DEMONSTRATION 

FcrISCOE 

OTRONP 

ATTACHE" 
ALL THE POWER OF A DESK-BOUND MICRO 

IN A TRUE PORTABLE 
• 64k RAM • Dual 384k Disk Drives • Dual Processors • Dual Comms Ports 

• Battery Operation Optional • Continuous Clock & Calendar 

PLUS COMPLETE SOFTWARE PACKAGE 
• CPM - the most popular operating system • WORDSTAR-PLUS - enhanced 
word processing • BASIC-80 - fast easy programming • CHARTON - draws 

business charts and freeform graphics • VALET - Time and Machine 
Process Scheduler 

ELMEASCO 
Instruments Pty. Ltd. 

Elmeasco Instruments Pty Ltd - incorporated in N.S.W. 

(11AI( I( IN and VAI F.T dr., (rodt•rn.irk. nl OTRC)NA 
11A1.1( 	11,1(1..(1,1, k 	W...oh. 
CI' M 	Iro(16.,),trk 	1)1,v iol 	11 In. 
1.V( 1121)STAR i+n nndrm.uL “I Mt, 	Inier(1,(1111,11 Rnp 

NEW SOUTH WALES 
15 Macdonald Stied! 
MORTLAKE 
P 0 Box 30 CONCORD 
NSW 2137 
Tel 1021 736 2888 

12 	Telex AA25887  

VICTORIA 
21-23 Anthony Dnve.  
MT WAVERLEY 
P 0 Box 107 MT WAVERLEY 
VIC 3149 
Tel 1031 233 4044 
Telex AA36206  

QUEENSLAND 
243 Milton Road 
MILTON 
P 0 Box 2360. BRISBANE 
OLD 4001 
Tel 1071 369 8688 
Telex AA44062  

SOUTH AUSTRALIA 
99 King William Sheet 
UNLEY 
P 0 Box 1240. ADELAIDE 
SA 5001 
Tel 1081 271 1839  

WESTERN AUSTRALIA 
20 Batcomb Way 
GOSNELLS 
PO Box 95 GOSNFLLS 
WA 6110 
Tel 1091 398 3362 
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second unit for $6500 — two 
of the units can be used to-
gether in either star or 
daisy-chain 	configuration, 
under the controller in the 
first unit. 

For further information, 
contact SME Systems, 22 
Queen Street, Mitcham, 
3132, or phone (03) 874 
3666. 	 111 

Computer Holiday 
CLUB Mediterranee, the 
world's largest resort organi-
sation, has added Atari com-
puter workshops to its Malay-
sian and New Caledonian 
holiday villages. 

The object of the work-
shops is to introduce club 
members to the uses and en-
joyment of personal com-
puters. The workshops offer 
a variety of Atari programs, 
including 	entertainment, 
games, languages, music,  

graphic design, home fi-
nance management and 
word-processing, plus spe-
cial educational programs for 
children. 

The computer workshops 
are each equipped with four 
Atari 400s and eight Atari 
800s and a full complement 
of peripherals. Software pro- 

grams include Pac-Man, 
Space Invaders, Centipede, 
Conversational 	French, 
Music Composer, Invitation 
to Programming, Personal 
Financial Management Sys-
tem and many more. 

For futher information, 
contact Kate Buckley on 
(03) 579 2011. 	 ❑  

AED's New System 
A NEW S100 microcompu-
ter system which boasts 8 
and 16-bit operation in the 
one computer has been re-
leased by AED Microcom-
puter Products. 

Called the Universe 
Supercomputer II and based 
on Supercomputer, the new 
system complies almost to-
tally to the S100 IEEE 696 
specification. According to 
AED, there are a few other 
S100 machines on the mar-
ket that can support this 
claim. 

AED has housed the new 
computer in a more versatile 
roll-around module which 
contains the computer card 
frame, the floppy drives, the 
hard disk equipment, all 
power supplies, and any op-
tional equipment. 

AED claims the new sys-
tem is one of the fastest in 
the world due to the 6MHz 

THE UNIVERSE: FROM AED "AUSTRALIA'S S100 
SPECIALISTS" 
(ON DISPLAY AT THE AUSTRALIAN PERSONAL COMPUTER SHOW) 
THIS ADVANCED SYSTEM IS THE SECOND GENERATION OF OUR FAMOUS SUPERCOMPUTER 
* THE FASTEST — MOST ADVANCED — MOST EXPANDABLE MICRO 
COMPUTER AVAILABLE * 
• 6MHZ 8085 8 BIT CPU AND 8MHZ 8088 16 BIT CPU IN ONE COMPUTER • 20 SLOT IEEE 696 
S100 BUS • DMA FLOPPY AND/OR HARD DISK, FIXED AND REMOVABLE • UNSERIAL TERMINAL 

MORE END APPLICATIONS THROUGH MORE OPERATING SYSTEMS 
CP/M • CP/M + MPS • CP/M-86 + MPS • MULTI/OS + MPS • MS-DOS • MP/M-86 'ETC' 

MPS (MULTIPLE PROGRAM SELECTION) NO! IT'S NOT MULTI USER NO! IT'S NOT MULTI TASKING 

YES, 	 ONE  F THE MOST  SIGNIFICANT     SINGLE ADVANCES IN OPERATING SYSTEM CONCEPTSTR IINTFEINTRESTOFHELFNGyJITHEACTUALusER   

AT LAST YOU CAN LEAP FROM PROGRAM TO PROGRAM TO PROGRAM AND LEAP BACK AGAIN —
RIGHT BACK! EXACTLY TO WHERE YOU LEFT OFF, WITH THE SCREEN RESTORED! NOW YOUR SYSTEM 
CAN BE A COMPLETE ELECTRONIC OFFICE IN A WAY NOT POSSIBLE BEFORE * SEE REVIEW THIS 
MAGAZINE SOON * 

WE ALSO SPECIALISE IN S100 CARD SUPPLY AND CUSTOM BUSINESS & INDUSTRIAL COMPUTERS 
	 /\ 	 

MICROCOMPUTER PRODUCTS 
130 MILITARY RD., GUILDFORD 2161 
TEL. (02) 681-4966 — TLX AA70664 
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The cm Operating System 
ANNOUNCING TWO AUTHORITATIVE COURSES ON CP/M 

1. An Introduction to CP/M 	2. Installing and Maintaining CP/M 
With Les Bell 	 With Bill Bolton and Rod Whitworth 

What better way to learn about CP/ M than from some 
of Australia's top authorities in the field! 

For new users, Les Bell, Editor of Your Gm:miter will 
be giving a one-day introductory course on the practical 
use of CP/ M80 and CP, M86 commands and functions. 
Great for those who are unfamiliar with CP ,  M or simply 
want to use it without getting into the technical details. 

For experienced users or those responsible for supporting 
CP, M systems, Bill Bolton, CP" M columnist from YC, 
and Rod Whitworth, the "father" of CP, M in Australia, 
have put together a comprehensive two-day workshop on 
the structure, maintenance and alteration of CP M 
systems. A "must" for those commercially involved with 

CP/M systems or those planning to use it in a 
professional DP environment. 
The attendance fees are: $195 for the introductory course, 
$345 for the advanced workshop, or $465 for the two 
combined. Fees include documentation, notes, lunches 
and a superb selection of CP,'M utility programmes. 
These courses form part of a comprehensive programme 
of microcomputer educational courses presented by 
Management Technology Education, Australia's leader in 
Technology Awareness Training. 
For full details of the CP, M courses or other courses in 
MTE's programme, complete the following and return to 
the address below. 

111111F1  
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8-bit processor and the 
8MHz 16-bit processor with 
no memory wait states, 
combined with ultra-fast Di-
rect Memory Access (DMA) 
channel-type CP/M floppy 
and hard disk equipment. 

The new computer runs 
the 8-bit CP/M-80, 16-bit 
CP/M-86, and the 8-bit 
multi-user CP/M and CDOS 
compatible 	MULTI/OS 
operating system. 

For further information, 
contact Acoustic Electronic 
Developments, 130 Military 
Road, Guildford, 2161, or 
phone (02) 681 4966. 	0 

Promrammer 
THE SYDNEY-based New 
Generation Computer Store 
has been appointed the ex-
clusive Australian and Asian 
distributor for Promrammer, 
a new all-Australian card for 
the Apple II. 

Promrammer is a multi- 

function EPROM program-
mer, memory and I/O device 
which combines features 
previously requiring up to 
four separate cards. 

Its applications include 
the storage of frequently 
used programs and special 
hardware driver routines in 
the 24K of onboard Eprom. 
This eliminates disk waits 
and memory use clashes. 

For further information, 
contact the New Generation 
Computer Store, 93 Lon-
gueville Road, Lane Cove, 
2066, or phone (02) 427 
4780. 	 ❑ 

CASE Contract 
CASE COMMUNICATION 
Systems has been awarded 
a $60,000 contract for the 
supply of DCX multiplexing 
equipment to GAGA Ltd, 
one of Australia's major fi-
nance companies. 

The CASE equipment re- 

places CAGA's existing mul-
tiplexing units. 

A 52-channel CASE DCX 
840 will be installed in Syd-
ney for the control, via DDS 
links, of smaller CASE units 
in Brisbane, Hobart, Perth 
and Adelaide. A second 
DCX 840 node will be instal-
led in Melbourne and will 
have the capability of con-
centrating up to 12 Victorian 
branch multiplexers over 
one or more high speed 
DDS trunks to Sydney. E] 

H-Z Catalogue 
A NEW CATALOGUE from 
Heathkit/Zenith covers its 
problem-solving courses, 
trainers and accessories. 

This free catalogue out-
lines a departure in the well-
known series of courses, 
which are available in two for-
mats: the textbook series (for 
classroom and group instruc- 

tion) and the self-study 
series. 

For a copy of the 
catalogue, write to Warbur-
ton Franki Ltd, 372 Eastern 
Valley Way, Chatswood, 
NSW 2067. 	 ❑ 

1 
I 

/'lease .vend more details on the courses marked 

AN INTRODUCTION TO CP/M 

INSTALLING & MAINTAINING CP/M 

MICROCOMPUTER HARDWARE 

PC :S AS AN AID TO MANAGERS 

VISICALC & OTHER SPREADSHEETS 

MICROCOMPUTER SOFTWARE  

MICROS IN PROFESSIONAL DP 

❑ SELECTING A MICROCOMPUTER  

NAME 

CI I Y 	 

COMPANY 	  

ADDRFSS 	  

	

P051 I ION 	  

POS I ('Of)!' 	  PIIONI. 	  

MANAGEMENT TECHNOLOGY EDUCATION Pty Ltd 
"Leaders in 	Technology Awareness Training" 
1st Floor. 123 Clarence St, Sydney. GI'() Box 3939. Sydney 2001 ffill. 
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Compiling 6000 lines a minute?? 
On a Microcomputer?? 
COMPAS compiles a large subset of Standard Pascal directly 
into native Z-80 machine code. Compilation is done in just one 
pass, at a speed of up to 6000 lines per minute on a 4MHz 
system. Thus, a 500 line program is compiled into fast and 
efficient object code in as little as 5 seconds! 
The computer supports two models of operation. In the 
interactive mode, the object code is stored directly into memory. 
Once compiled the program can be executed immediately. In 
the diskfile mode, the object code is linked to the run time 
package and stored in a machine code file (a COM file), which 
may be executed from CP/M simply by typing its name. The run 
time routines occupy only 5K bytes of memory. 

COMPAS supports full random access file handling. The SEEK 
procedure gives you the ability to move randomly within a file, 
and through the LENGTH and POSITION functions you can 
examine the length of a file and the position of a file pointer. 
Records in a random access file are kept in their internal binary 
format to speed up processing and minimise storage 
consumption. Legible I/O is performed through text files. Apart 
from disk files, text file variables can be assigned to logical I/O 
devices (CON:, LST:, PUN:, RDR:, or USR:). 

COMPAS includes a native machine code compiler, an 
advanced screen editor, and a run time package, and is fully 
contained in a single 16K byte program, leaving approximately 
40K bytes of free memory in a 64K byte CP/M system. 

COMPAS implements a large subset of Standard Pascal, and in 
many ways improves upon the language, for instance to 
pro-CASE statements allow for an optional OTHERS 
specification, and CODE statements may be used to insert 
machine code instructions in a program. Assignments is 
allowed between structured variables (eg array to array 
copying). 

COMPAS is a complete programming package based on the 
high level programming language Pascal, designed to run on 
any Z-80 based microcomputer with CP/M operating system, 
and min. one disc drive. 

Compare COMPAS with other compilers: 
(Table 1 from A.P.C. 10/82 page 100). 

*Language Compile time 8k primes 16k primes 

Basic 33.6 secs 15.7 secs 
Fortran 27.7 secs 14.1 	secs 28.6 secs 
Pascal 28.1 secs 13.0 secs 26.6 secs 
USCD Pascal 30.6 secs 11.0 secs 20.4 secs 
COMPAS Pascal < 1.0 sec 3.4 	secs 6.9 	secs 

Dealer inquiries invited by sole 
Australasian distributor 

Phone (03) 772-0781 or (03) 772-9177 

COMPAS is totally different from other compiler based Pascal 
systems, as it allows you to create, edit, run, and debug Pascal 
programs in a highly interactive manner. 

COMPAS implements a powerful set of string manipulation 
facilities. String variables are fully dynamic, with lengths of up 
to 255 characters. Variables, constants, standard functions, and 
user defined functions can be combined into string expressions 
using the concatenation operator (+), and sub-strings can be 
extracted from string variables and constants through 
indexing. Integer/string and string/integer conversion is 
provided through the CHR and ORD functions, and the length of 
a string can be found using the LEN function. 

The COMPAS screen editor is a powerful tool. The cursor is 
movable in all four directions, and changes made to the text 
appear right away on the screen. Advanced features include 
TAB characters, search and the replace, and an edit buffer, by 
which you can move blocks of text and duplicate insertions. 

COMPAS complete on diskette 
including manuals $300.00 
Manual only $25.00 

Available from these fine dealers: 
Cycom Computer Systems, VIC. 
Phone (03) 529-3029 

K.J. Computer Services 
P.O. Box 66 MENTONE 3194 

When ordering specify computer 
system and diskette format 



FREE 
Printer stand — value 
$378.00. 
Feed from front, rear or 
centre (rotating top). Load 
racks from side, front or 
rear. 
4  Chrome trays — each 
holds up to 1,000 sheets. 

The printer stand is yours FREE when you purchase 
either the series 7700 or 3500 NEC Spinwriter. 

NEC 3550 
The NEC 3550 has been 
designed & built to be fully 
compatible with the IBM 
Personal Computer. It has 
a wide variety of forms 
handling options & more 
than a dozen word 
processing functions. 

 

OFFICE UPDATES 45 Erskine Street — Sydney 29 1991! 

Building Software 
BURROUGHS has de-
veloped a new software 
package, 	Micro-Conacs, 
after research among small 
and large building contrac-
tors. It will launch the new 
software at seminars in Bris-
bane, Sydney and Mel-
bourne during March. 

Micro-Conacs has been 
designed for small busines-
ses or large companies 
which wanted to decen-
tralise. The modules for the 
system are: Costing; ac-
counts payable and receiva-
ble; sub-contractors; gen-
eral ledger; plant hire; pur-
chasing control, estimating 
and word processing. 

Micro-Conacs will cost 
from $25,000. 

Seminars will be held in 
Brisbane on March 10, Syd-
ney on March 17 and March 
22, and at Melbourne on 
March 24. 

For further information, 
contact Barry McCrea on 
(02) 922 6466. 	 ❑ 

Able Expansion 
ABLE COMPUTERS, de-
signer and manufacturer of 
Unibus-compatible products 
for users of Digital Equip-
ment computers, has ex-
panded its coverage in Au-
stralia through the appoint-
ment of three new dis-
tributors. 

These are: Kairinsky and 
Associates, 14 Crichton 
Road, Garden City, 3207, 
Phone (03) 64 3699, and 23 
Bronte Road, Bondi Junc-
tion, 2122, Phone (02) 387 
2017; Disk Computer Sys-
tems, 97-99 King William 
Road, Unley, 5061; and 
Computer Communications, 
50 Wimbledon Street, Can-
ningtom, 6107, phone (09) 
458 9752. 	 ❑ 
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 microcomputailor $3999.00 

including VDU 
Includes: 

—Sierra Data Sciences SBC-100 
—Z80A at 4 MHz 
—Dual 8"—Double Sided/Density Drives 
—CP/M 2.2 Customized 
—Two Serial Ports 
—Two Parallel Ports  —Floppy Disk Controller 	 001110..  . 
—64K RAM 

- *--, —4K EPROM (2732) can be .„,, ,,,,- switched out 
—IEEE 696-S100 Bus 
—Software Controllable Baud Rates 	—Mains Filter 
—Time of Day Clock 	 —Cooling Fan 
—Rugged Design 	 —Air/Dust Filter 
—Heavy Duty Linear Power Supply 	Other Systems are also available 

Options: 
—Intelligent Winchester Interface 

(Hard Disk) 
—Turbodos 
—Up to 20 Slot Card-cage 
—Networking with CP/Net or 

Turbodos 
—Computailor Accountant easily 

customized to any business 
environment 

—Other common high level 
languages 

—Word Processors 
MARCH SPECIAL 
Microcomputailor and 
ADM-21 VDU — $3999 

14 Sierra Data Boards: 
SBC-100 (Master) 	—$895.00 
SBC-100S (Slave) 	—$795.00 
Hard disk interface 	—$250.00 
ZS10 (4 x RS232) 	—$390.00 

Genuine SD-Systems Boards 
SBC-200 	 _$340.00 
ExpandoRAM II 	 —$450.00 
Versafloppy II 	 —$380.00 
Other SD boards 	—P.O.A. 

A wide variety of Software, Terminals and Printers Available. 
Above Prices do not include sales tax. 

Ask for our short form catalogue. Dealer Enquiries Welcome. 
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HP Bar-Code Readers 
HEWLETT-PACKARD'S 
new bar-code readers offer 
users of HP terminals an al-
ternative to keyboard data 
entry. Expected to be espe-
cially useful in such industrial 
applications as stock control, 
shopping control, item track-
ing and material movement, 
the HP 92911A simply plugs 
in, in series with the keyboard 
cables. 

The new bar-code reader 
is designed to function with 
the HP 2622A, HP 2623A, 
HP 2624B and HP 2626A ter-
minals and with the HP 125 
personal office computer. It 
receives its power supply 
from the terminal to which it is 
connected, and is entirely  

transparent to the applica-
tions software, which need 
not be modified to accommo- 
date use of the reader. 	111 

Shelly's Beach 
AN 18-YEAR-OLD Adelaide 
lifesaver, Shelly Harris, has 
been named winner of the 
Ampec Trans-Tasman Surf 
Life-Saving Test competi-
tion, which ran in the De-
cember issue of Your Com-
puter. 

Shelly's prize was a Jeffa-
son Wave Ski and air travel 
and accomodation in Syd-
ney to watch the Ampec-
sponsored Trans-Tasman 
Surf Life-Saving Test at 
Manly Beach. 	 ❑ 

THE PRICE/PERFORMANCE 
WINNER 

Cicada 300: At a special low introductory price, a compact new 300 Baud, 
direct-connect unit to out-perform $300.00 acoustic modems. 
Cicada 300: From the proven Australian manufacturer, the improved 
answer-and-originate unit for direct phone connection and computer 
interface with either RS232C or V24/V28 systems, using local, STD and 
ISD facilities to communicate with other computers and data bases at 
minimal cost. 
Cicada 300: Conforms to CCITT-V21. All quality corn 
ponentry. Will meet your budget. 
Write or call for details. Trade enr 'Aries welcome. 

CENTRE INDUSTRIES 

ELECTRONICS & 
TELECOMMUNICATIONS 
EXPERTISE 

187 Allambie Road, Allambie Heights, NSW 2100 
Telephone (02) 451 5555 	Telex AA 22671 

$175.00 



ACCOUNTING ON MICROCOMPUTERS 
IS OUR BUSINESS 

The microcomputer is now considered vital in the quest for greater business efficiency. To be successful for 
everyday business use, microcomputers depend on sound proven software. 
Which is why we at Padmede Commercial Systems, recognizing this need, offer a unique range of integrated 
accounting packages for a wide range of microcomputers. 

* Invoicing 
* Stock Control 
* Contract Costing 

* Debtors Ledger 
* General Ledger 
* Quotation & Estimation 

* Creditors Ledger 
* Incomplete Record Accounting 
* Time & Cost Recording 

By specializing in accounting systems we can offer greater depth of support to the management of your company. 
And our services continue long after we've supplied and installed the system. 
Available at $500.00 per module on: 

* Sigma/Oki 800 
* Sirius 1 
* I.C.L. Personal Computer 
* NEC PC8000 
* IBM P.C. 

* Toshiba T200 
* Osborne 1 
* Sharp MZ8OB 
* DEC Rainbow 
* KAYPRO II 

* 3M/Ibex 
* Wangwriter 
* Sharp PC3201 
* Apple II 
* Xerox 820 

For details contact: 

Padmede Commercial Systems 
26 Ridge St., North Sydney 2060 

(02) 923-2899 
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Super-Chip Research 
DESIGNED AND built by a 
British research team, this 
equipment is being used to 
help electronics manufactur-
ers produce a super chip for 
the computer of tomorrow. It  

combines two systems —
Molecular Beam Epitaxy 
(MBE) and Secondary Ion 
Mass Spectrometry (SIMS) —
to form one of the world's 
most effective tools for con- 
structing 	ultra-efficient  

semiconductors. 
Researchers at the Lon-

don Polytechnic are paving 
the way for the production of 
a super chip made from ma-
terials such as indium arse-
nide and gallium antimonide 
- potentially 20 times faster 
in operation than the more 
commonly used silicon. 

The MBE technique uses a 
beam of molecules in an ultra 
high vacuum environment to 
form one-tenth-of-a-micron 
thick layers or 'sandwiches' 
of semiconductor material on 
a crystalline base. The com-
position and arrangement of 
these layers ultimately deter-
mine the speed of the chip. 

The London Polytechnic 
researchers are using the 
equipment to 'grow' a com-
posite semiconductor struc-
ture called a superlattice 
which, says team leader Dr 
Ivan Parker, "could be de- 

veloped to form the basis of 
very fast chip technology". A 
critical factor in chip design is 
precise control over the dis-
tribution of impurities. This is 
achieved in conjunction with 
the SIMS analytical system 
that scans material atom 
layer by atom layer, giving 
the most sensitive reading 
possible of impurity concen-
trations. 

The most promising 
'sandwiches' produced will 
be evaluated in industrial lab-
oratories with the view to 
them being used for integrat-
ed circuits on established 
production lines. 

Improvements in chip per-
formance are needed for 
voice entry computers and 
hyperfast centralised com-
puters required for instant re-
sponse to streams of wide-
ranging inquiries from home 
or office-based links. 	LI 
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Another Star Is Born 

On the eve of the IBM PC launch 
in Australia, Apple announced its 
new flagship — the Lisa. As Les 
Bell reports, the Lisa breaks new 
ground in personal computing... 

AS MANY OF our readers will have dis-
covered, there are major obstacles to be 
overcome before the personal computer 
becomes the ubiquitous business tool it 
promises. One of the major drawbacks 
is its poor performance at handling 
graphical material. Another is the com-
plexity of operating systems and differ-
ent applications software packages 
which all behave in different ways. 

Apple's latest offering, Lisa, solves 
many of these problems. Specifically in-
tended as a personal computer for 
upper-level executives and profession-
als, this new machine represents a giant 
leap forward in the design of (it's cliche 
time) the man-machine interface. 

Lisa is not a prepossessing machine 
to look at; the enclosure styling is con-
servative, consisting of a screen/disk 
drive and main processor cabinet with 
detachable keyboard. Beside the 
keyboard, you will usually find a small  

box with a button on top, called the 
mouse. 

The design is somewhat understated, 
yet ergonomically sound. Finished in 
Apple's house colour, it will fit incon-
spicuously on an executive desk. The 
only other boxes are the printer (a small 
dot matrix type) and ,Profile 5 Mbyte 
hard disk drive. 

The 12 inch screen is a monochrome 
type which can display bit-mapped 
graphics with a resolution of 720 by 364, 
or up to 40 lines of 132 characters. This 
will vary according to the type style 
being displayed, as Lisa has a number 
of different typefaces and sizes avail-
able, which can all be displayed and 
printed. 

The keyboard is similar to a conven-
tional typewriter, with the addition of a 
numeric pad and cursor arrow keys. 
There are no 'control' or function keys 
- the concept is absolute anathema to 

the Lisa team. 
The Lisa screen is analogous to your 

desk top. Around the edge are displayed 
labelled icons, or small images, of famil-
iar office objects — file folders, sheets of 
paper, a calculator, clock and even a 
wastebasket. Across the top of the 
screen is a menu bar, which displays  

the options available to the user at any 
time. 

Suppose that at the right of the screen 
is a small file marked 'Sales Report'. By 
moving the mouse around the desk top, 
the user causes a small arrow to follow 
its movements around the screen, and 
by using this to point to the sales report 
file and then pressing the button, the 
user can tell the system he wants to 
work with that file. The file will turn black 
to indicate that it has been selected. 

Now by moving the mouse to the 
menu bar, the user can choose what he 
wants to do. Pointing to the 'edit' selec-
tion and pressing the button causes the 
file to be opened and the contents dis-
played ready for editing. 

Editing is extremely simple with the 
system. Text insertion is simply a matter 
of moving the mouse to the insertion 
point, clicking the button and typing. To 
select text for deletion, copying, type-
face changes, and so on is done by an 
operation called 'draw-through' — the 
mouse is moved to the beginning of the 
block and the button depressed, then 
the mouse is moved to the end of the 
block and the button released. The 
block of text will appear in inverse. 

Clicking the button twice with the cur- 
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sor in the same spot — a 'double-click' 
- will select the word in which the cursor 
is positioned. 

Once editing is completed, a docu-
ment can be moved back into its file, 
again using the mouse. Deletion of a file 
is achieved by moving it into the was-
tebasket — with the additional feature 
that should you want to recover it, it can 
be retrieved from the wastebasket and 
re-opened. Presumably the wastebasket 
is emptied daily! 

The task underway is displayed in a 
window on the screen, and as the user 
works other windows can be opened, 
moved about and closed as required. 
For example, selecting the 'file/print' op-
tion from the menu bar will open a win-
dow containing a sub-menu of options 
which are handled in exactly the same 
way with the mouse. 

Multiple windows can appear on the 
screen and windows can overlap and 
obscure each other as required. 

The user can move between win-
dows, and implicitly between tasks, with 
absolutely no concern for exiting pro-
grams, closing files and other im-
pedimenta foisted on the user by con-
ventional operating systems. 

Information displayed in one window 
can be extracted using the 'cut' opera-
tion of the editor and moved into another 
document using the 'paste' operation —
regardless of the program that lies 'be-
hind' that window. 

For example, one window can display 
a financial table prepared using a 
spreadsheet calculator program, while 
the other might be an annual report 
being edited. The cut and paste com-
mands work exactly the same way. 

For the User 
The result of this is that Lisa is very 

much simpler to use than any other per-
sonal computer. All the application pack-
ages produce displays which are man-
ipulated in exactly the same way, be 
they textual, tabular or graphical. 

Apple claims Lisa can be mastered in 
thirty minutes, as opposed to thirty 
hours for a conventional personal com-
puter. And there is no doubt that for the 
executive who is not a fast typist, the 
mouse is a very much faster and easier 
way of controlling the machine. 

Lisa is supplied with six applications 
software packages as standard, cover-
ing such areas as word processing, 
spreadsheet calculations, graphing and 
plotting, database management, project 
management and drawing. 

LisaWrite is a word processing pack-
age with some important differences 
from its precursors. It operates inside a 
variable-sized window, so that the docu-
ment can be shrunk or stretched, and 
the window can be scrolled around the 
document. Furthermore, LisaWrite im- 

plements the 'what-you-see-is-what-
you-get' philosophy of other word pro-
cessors — but quite literally. 

Five typefaces are available (Gothic, 
Courier, Elite, Modern and Classic) both 
on the printer and on the screen, in a 
range of sizes as well as bold and italic 
styles with optional underlining, super 
and sub-scripts. Proportional spacing is 
supported, and all page numbers, head-
ers, footers and other layout options ap-
pear on the screen exactly as they do 
on paper. 

LisaCalc is a spreadsheet calculator 
roughly similar in capabilities to Visicalc. 
However, the display is very different, 
utilising the graphics capabilities of Lisa. 
Rows and columns are ruled to look like 
an analysis sheet, and the sheet can be 
edited in exactly the same way as text. 
LisaWrite can even be used to edit a 
LisaCalc model. 

The program incorporates a calendar 
to assist with time and money problems. 

The sheet can be split horizontally, 
vertically or both, and data can be quick-
ly and easily transferred into LisaGraph 
for plotting and display on the same 
screen as the spreadsheet. A variety of 
typestyles are available and a rich set 
of formatting commands allow reports to 
be neatly laid out. 

Data can be cut and pasted from 
LisaCalc into LisaGraph for plotting as 
bar, line, mixed bar/line, pie or scatter 
charts. Using the mouse, free-floating ti-
tles can be positioned anywhere on a 
graph, and the same choice of type-
faces applies, giving presentation qual-
ity. 

LisaList is a database manager 
oriented towards the professional user. 
It supports up to 100 fields per record, 
and a number of data types: text, 
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numeric, date, time, money, social secu-
rity number, phone number and zip 
code. 

As with other Lisa applications, the 
user can select typefaces, use the 
mouse for editing and print reports 
exactly as they appear on the screen. 
Lists can be sorted on complex keys, 
such as time and date, and multiple sort 
fields can be specified by filling in a sim-
ple table. 

Lisa's graphical abilities are particu-
larly useful in LisaProject, a critical path 
project management program. The dis-
play shows a CPM chart, and the user 
can use the mouse to draw in new task 
boxes and lines linking them — the pro-
gram automatically recomputes the pro-
ject schedule and the critical path. 

Projects can be almost arbitrarily 
complex, with the ability to zoom in on 
one section for modification and then 
shrink the chart to show an overview of 
the entire project. The printer can of 
course print any section or the whole 
chart exactly as it appears on the 
screen. 

The maximum drawing size is 32 
square feet — approximately 60 pages —
so that quite large projects may be 
worked on. A variety of reports are avail-
able from the program to show resource 
utilisation, tasks in order and interde-
pendencies between tasks. 

LisaDraw allows the generation of 
high quality graphics with virtually no 
previous experience. A palette of 
shapes allow the user to produce per-
fect circles, boxes, straight lines and 
shading. Virtually any kind of graph or 
output from any other program can be 
enhanced using LisaDraw — it can even 
be used to draw free-hand. 

The system is supplied with a self-
paced tutorial program called LisaGuide. 
In addition, a short tutorial at the begin-
ning of each manual is claimed to have 
the user doing useful work within 30 
minutes. 

Lisa is designed to work with match-
ing dot matrix and daisywheel printers. 
The dot matrix printer is designed to re-
produce everything that appears on the 
Lisa screen in high-resolution mode of 
160 x 144 dots/inch, with proportional 
spacing and 22 different typestyles. In 
draft mode, it runs at 120 cps. 

The daisywheel printer is also in-
tended to reproduce exactly what is on 
the user's screen, including graphics. 
Using a 130-spoke print wheel, it runs 
at 45 cps. 

For the Software Developer 
From the descriptions of the mouse 

and editing above, some of our readers 
will undoubtedly have deduced that Lisa 
is based upon the concepts of the 
Smalltalk language developed at 
Xerox's Palo Alto Research Center. In- 

deed, Lisa's main language is said to be 
Smalltalk-like. 

For the uninitiated, Smalltalk is rather 
different from conventional languages 
such as BASIC and Pascal, which make 
a fundamental distinction between pro-
cedures which operate on data and the 
data items themselves. In Smalltalk, 
procedures and their associated data 
are tightly bound into modules called ob-
jects. 

Thus the object fred, an example of 
the class box, would contain not only the 
data describing the box fred but also the 
procedures to make fred grow, rotate, 
and so on 

Because of the work done at XPARC 
which has to some degree focussed on 
the educational applications of 
Smalltalk, there has been a tendency to 
dismiss it as a 'kid's programming lan-
guage'. This is a grave error, as 
Smalltalk encompasses very sophisti-
cated concepts of operating system de-
sign, user interface design and struc-
tured programming which are equally 
applicable to business. 

A Lisa Applications Development 
Toolkit, which will allow developers to 
create integrated applications in Lisa's 
version of Smalltalk, will be available 
later this year. In the meantime, Lisa 
also supports a version of DEC BASIC-
PLUS, Pascal and COBOL, so that 
more conventional software can be 
ported onto the machine. 

The machine's native operating sys-
tem is 'Unix-like', indicating that it is not 
integrated into the Smalltalk system as 
the Xerox researchers originally envis-
aged. The machine will also support 
other operating systems, including the 
CP/M family (though it is not clear 
whether this refers to CP/M 68K or to 
a Softcard Z-80 option) and Xenix. 

The LisaTerminal program allows Lisa 
to emulate a glass teletype, DEC VT52 
or VT100 terminals, or an IBM 3270 ter-
minal — an important facility for corpo-
rate purchasers. Lisa is also designed to 
become part of AppleNet, a low-cost 
local area network developed by Apple. 
In addition, Apple plans to offer other 
LAN interfaces, including Ethernet. 

At the bottom level of the machine's 
architecture, the hardware is based on 
the Motorola 68000 16-bit processor 
with a megabyte (1,000,000 bytes) of 
main memory. In case you're wondering 
why so much memory, a typical 
Smalltalk virtual system requires about 
300 Kbytes before you even start talking 
about applications software. 

The two floppy disks are Apple's new 
871 mechanism, which uses diagonally-
opposed heads and a special 13 cm 
disk to give 871 Kbytes capacity per 
drive. However, the Profile hard disk is 
still required to give the speed perfor-
mance demanded by the virtual memory 
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multi-tasking operating system. 
The hardware is modular, utilising 

zero insertion-force card sockets for 
high reliability, and a diagnostic program 
permits swift determination of module 
failures. 

For the Industry 
For the personal computer industry, 

Lisa spells the dawning of a new age. 
At last, there is no need for the user to 
master programming languages, operat-
ing systems and all the jargon of com-
puting. In fact, from one rather obtuse  

viewpoint, Lisa takes all the fun out of 
it! 

But there is no doubt that the extreme 
simplicity of use makes Lisa a great leap 
forward from other leading-edge com-
puter designs such as the DEC and IBM 
PC's. It takes the concepts developed at 
Xerox and puts them to work for the first 
time with a range of application software 
and demonstrates the payoff in terms of 
learning time and personal productivity. 

For those who like to think in terms 
of a gigantic battle between IBM and 
Apple for the personal computer mar- 

ketplace, this new machine gives Apple 
more than just a breathing space — it 
has maintained Apple's lead in terms of 
meeting the needs of personal computer 
users. 

While Lisa has been announced in 
Australia, it will not be available until the 
second quarter of the year. The system 
includes the computer with one mega-
byte of memory and two built-in floppies, 
a five megabyte Profile drive and the six 
integrated application programs — at a 
suggested retail price of $11,950. At first 
glance, that's a lot of money, but for a 
system with that much memory and a 
hard disk, that lovely Smalltalk system 
is virtually free. 

Now that this kind of technology is be-
coming commercially available at a 
reasonable price, the nature of the 
whole game is going to change. 
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Lisa With An S 
A LITTLE OVER three centuries ago, a 
man called Giocondo married a lady 
called Lisa and sometime after that mar-
riage Leonardo da Vinci, during one of his 
periods of relative poverty, painted Mona 
Lisa Gioconda and thereby raised all 
sorts of questions. 

Mona Lisa Gioconda has become the 
symbol of the eternally enigmatic woman, 
a cardinal warning to brush your teeth 
after meals, the very archetype of the 
smugly pregnant woman, the first 
women's libber in history to get painted, 
and so on... 

My bet is that the enigmatic smile on the 
face of Mona Lisa Gioconda was caused 
either by the fact that she knew it was 
going to cost Mister Giocondo a bomb 
and it served him right, or just because 
Leonardo wasn't too good at painting 
teeth. I mean, anyone who can have 12, 
pardon 13 (one mustn't forget the compo-
sition of a coven) people at a dinner party, 
all sitting on the same side of the table, 
has to have allowances made for him. 

But now, centuries after Mrs Giocondo 
refused to bare all in the teeth depart-
ment, another Lisa that is even heavier on 
the symbolism has been thrust into the 
savage world of small business com-
puters. Lisa is a product of that least enig-
matic of computer companies, Apple, and 
Lisa made the screens of several of the 
local television stations in Sydney and, for 
all I know, was on the national networks 
as well. 

Lisa, it seems, has passed through the 
barrier of literacy and to communicate 
with its users employs certain readily 
identifiable symbols. This is rather like 
having those international street signs 
with easily understood pictures rather 
than having to re-track your way through 
your high school Welsh as you cross from 
England into Rugby and Mead country. It 
is also similar to the use of symbols on 
voting papers in places like rural India. 

As in the case of Mrs Giocondo's por-
trait, the idea behind the new Lisa was in-
evitably going to have its day. The new 
Lisa follows after the 'User Friendly' con-
cept, that computers could be used by the 
data-processing illiterate if the system 
software could be made to help in a hand-
holding mode. Now it is seemingly hoped 
that the generally illiterate can be lead into 
the operation and programming of com-
puters, with the aid of Lisa's soft guiding 
hands. 

Lisa should be welcomed the way that 
Mona Lisa Gioconda would have been by 

By Frank Linton-Simpkins 

the businessmen of the 1500s, with avidly 
opened arms. 

If Lisa can deliver what she seems to 
promise, then the Apple Computer Com-
pany can look forward to a future of vast 
prosperity and much luxury. For years 
and years, your average businessmen 
hated his computer people with an unre-
quited detestation that he could neither 
admit to or slake with their blood. He had 
to have computers and, therefore, he had 
to have computer professionals. Those 
professionals he rightly suspected of 
being radicals who might just be smarter 
than he was. 

Perhaps our average businessman 
would have suspected that his computer 
people were better educated and more in-
telligent than he, but he was 'Smarter'. 
One recalls the words of the great Profes-
sor Parkinson reporting on the attitudes of 
certain senior managements, "He's bril-
liant to be sure, but is he sound?" and "We 
rather distrust brilliance here". Was Par-
kinson an Australian, I wonder? 

For all these reasons, and others like 
jealousy and the hatred of the young by 
the aging, computer people within most 
organisations were feared, reviled and 
hated, and by no one more thoroughly 
than the management. This was exacer-
bated by management refusal to train 
computer people themselves so that they 
had to headhunt one another's experi-
enced computer staff, which in turn forced 
up the wages that had to be paid and this, 
in its turn, increased the resentment of 
computer people by managements. 

Lisa seems to offer the glimmering of a 
return to management's golden age, the 
immediately pre-computer era. Best of all, 
there are hopes that the jobs being 
'saved' by the computer's introduction 
may in good time include those of com-
puter people as well. 

Lisa certainly makes the operation of 
the computer well within the range of abili-
ties of even the Sydney Hill habitues, who 
regularly hurl full beer cans at the police, 
their wives, the English cricketers and 
other authority figures. 

The heavy intellectual loads involved in 
such mind-cracking tasks as moving the 
cursor around the screen have largely 
been removed on Lisa. No longer does 
the hapless operator have to work out 
what the arrows mean on cursor control 
keys. He, she or whatever (there is an 
anti-discrimination law in New South 
Wales and I'd hate to leave anything out  

and risk a charge of judeo-christian bias) 
has a sort of sliding block that is moved 
about a flat surface and on the screen the 
cursor mimics the movement of the nim-
ble-fingered operative. 

But before any celebrations are 
planned to light up the minds and hearts 
of the Institute of Directors and the Feder-
ation of Australian Industry, be warned 
that Lisa is another first, a machine that 
will bring the most benefit to the small 
business sector of Australian life. With all 
its excellence, Lisa might still have certain 
problems of breathlessness if asked to 
prepare networking programs to handle 
something like the Westpac Bank's oper-
ations in New South Wales, let alone on 
a national basis. 

Lisa will bring most to a relationship 
with a small or smallish business. She is 
probably that ideal personage, a one-
business woman. This lady might be in-
duced, like the lady Catella in the sixth 
novel of the third day of The Decameron, 
to share some of her bounty, but not with-
out such soul searching and some decep-
tion that might require the services of one 
of those snide computer professionals. 

It's rather interesting that only about 30 
years after they first appeared on the 
scene, the best-fed industrial group in the 
history of the world is fast fading from our 
awareness. The dinosaurs reigned for 
about 100 million years, man himself has 
run for about three million years (or 7000 
plus, if Darwin was wrong) and now 
homo-computeris-Babbageiea has run 
for the time 1946 to 1983. The Lords of 
Creation seem to be having a shorter run 
in each successive generation. 

How long will the computers and their 
associated machinery last as man's re-
placement in the Lord of Creation busi-
ness? Will the computers finally decide 
that they also need a god and build one in 
their own image and likeness? Will their 
garden of Eden be the laboratories of Pre-
sper and John? Will their Eve be Ada 
Countess Lovelace? Their serpent, the 
Univac salesman who sold the first com-
mercial computer to that American insur-
ance company in 1950? Their Cain the 
first man to fit a computer on to a guided 
missile or bomb? 

It seems somehow appropriate that 
the first computer system that really 
looks as if it will do in the computer pro-
fessional carries a woman's name. One 
recalls Eve, Delilah, Pandora, Kali, et al. 
Now it may be that we will also have to 
add Lisa with an S. 	 ❑ 
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ACCPAY prints cheques, 
allows discounting, provides 
various reports and more. 
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New Model 

DICK SMITH BLUE LABEL 
SYSTEM 80 COMPUTER 

now only 
NEW, MORE 
ADVANCED MODEL 
COST US LESS SO . . . 
YOU REAP 
THE BENEFIT! 

Cat. X-4005 OVER 
i3,000 
SOS 

AUSTRALIA'S MOST 
POPULAR COMPUTER 

Take advantage of this once-in-a-life 
time special offer ... Bulk purchase has 
allowed us to slash the price on this 
popular computer!!! 

HFC FINANCE 
ARRANGED FROM 

11.44 PER WEEK 
FOR 12 MONTHS 

DON'T MISS THIS 
OPPORTUNITY' 

It hasn't become Australia's fastest selling 
home computer by accident! The System 
80 is a complete, ready-to-go computer. 
You don't have to buy add-ons like cassette 
recorders or monitors: the System 80 comes 
with a built-in recorder and modulator, so 
you can use it with any TV! 
Don't be fooled by inferior computers which 
don't offer you the incredible featuies of 
the System 80 (like software compatibility 
with the world's largest range!) The System 
80is not just affordable: it's usable as well!!! 

And its a new model with 
these extra features — Amazing! 
• Flashing Cursor 	 any 'page' appearing on the screen 
• Built-in speaker and amplifier for 	• Three month guarantee from date of 

programs with sound effects 	 purchase. 
• Full upper & lower case video display • Great expansion capability and flexibility 

capability 	 • No separate tape recorder to buy - it's in- 
• Monitor program (suitable for the 	 built 

hobbyist to program in machine language) • Cassette level metre and provision for a 
• Screen print facility (obtain a printout of 	second cassette 

BUY NOW AT THESE AMAZINGLY LOW PRICES! 

HOW CAN WE DO IT? 
Simple! The new SYSTEM 80 is cheaper than the 

original model for two reasons: 
The massive costs of initially developing this 
computer haw been fully absorbed, and . 

New technology produces better quality components 
at a much cheaper price! 

Look at the extra features! 
Look at the compatible software! 

Look at the price! 

ALPHABET COUNTDOWN 
A great teaching & learing aid. Sets of words taken at random 
from a large group, must be placed in alphabetical order, in the 
shortest time possible. It has three levels of difficulty. Rhyme 
Time displays a series of unfinished rhymes, & the player has 
to type in the missing word from the clues given 
in rhyme itself. Cat. X-3698 	 $1 	95  

WORP 9 	SAVE $175 
Brand new version of our 
incredibly popular profess-
ional Word Processor package 
- now re-wroitten to suit ALL 
System 80 & TRS80/M1 
computers. Does what all the 
'big name' word processors 
do at a tiny fraction of their 
cost: unlimited text insertion, 
name & address merging for 
mailing lists, auto line number-
ing and much, much more. 
Written in machine language 
for ultra fast operation, 
complete with easy-to-under-
stand manual. 
Operates with just one disk 
drive, computer/expansion 
unit and printer. 
Ask for our free Word 
Processor comparison 
manual. 
If you write it, you'llwrite it 
better with Worp 9. 17 WAS 
Cat. X-3761 	5,150  

DATHLE 	SAVE 520 
A program which lets you 
computerise virtually any data 
file currently on cards etc. 
Memberships & mailing lists, 
client & customer details, 
product information - You 
name it! Datfile lets you call 
them up on screen, add new 
entries, make changes, sort 
all entries, select bycategory, 
print out & so on. Comes on 
disk and requires 32K & at 
least one drive. 
Cat. X-3760 s9  

WAS 900 
$441  

SPACE INVADERS 
The very popular arcade game 
that became a cult. Can you 
shoot down the Aliens before 
they destroy you & Earth. 
Fast moving, good graphics 
(written in machine language) 
Cassette based. Req. 16K. 
Cat. X-3699 $i 95 



It.4.90G** $1790 
seo 
Same price, price, more NEW 
features Printer 

WAS 4495 ONLY 
Takes 240mm $395 sA YE 

paper' 	 $100 

We sold hundreds of the previous 
model - and it was only for 204mm 
paper! This model is the same price - but it 
takes a much wider paper - 240mm! If you don't 
need word processor quality - you can save a fortune!. 

Cat X-3250 

FAMOUS SEIKOSHA QUALITY 

Unleash the full 
potential of your 
SYSTEM 80 

with this 
EXPANSION UNIT 
To get the most from your computer, you need to be 
able to add on all sorts of 'peripherals'; disk drives, 
printers, etc. This unit gives interface ability and also a 
further 16K of memory with room for further 16K 
(giving a total of 48K). 

FEATURES : 

Cheapest per byte!  
THE DICK SMITH 

SYSTEM 80 
DISK DRIVE 

• 

PAD?/ 

NOW ONLY 

$425 

• 16K of expansion RAM, room for 16K more. 
• A floppy disk controller for controlling 

up to 4 disk drives giving up to 400K bytes. 
• A Centronics-type parallel printer port. 
• Optional S-100 interface with 2 vacant slots. 
• An optional RS-232C serial communications 

port for modems Et acoustic couplers. 
May also drive a teleprinter. 
Cat X-4020 

New design for greater reliability! 
Fast reliable disk drive that not only 
gives your System 80 dramatically 
increased speed but also increases effective memory. 
Your computer can handle much more involved programs, and much 
faster! Drive includes inbuilt power supply. 
Already configured for drive 0 or 1 - no messy 
fiddling! 
Drive 0 - Cat X-4060 
Drive 1 - Cat X-4061 

The Dick Smith 
DAISY WHEEL 

PRINTER 
Don't be fooled by similar models 
that are much slower. 
Delivers ultra-sharp clean copy up to 40cm 
wide! Uses standard paper, letterhead etc. 
Uses economical Diablo daisywheels and ribbon 
cartridges - so a wide range of fonts is available. Prints at 
three times the speed of a golf ball typewriter and is 
suitable for most currently available microcomputers. Cat X-3265 

ONLY 
$495 

Hi-Res Lo- Price! 
The Dick Smith 

HIGH RES 
GREEN SCREEN 
Anti-glare screen with its jitter and 
ghost free image, makes viewing much 
easier and sharper (allows 80 characters 
with 24 lines). A MUST for serious computer hobbyists or professionals. 
Cat X-1200 

Sults most computers -
why pay more? 

High Res Graphics 
Printer - 	SAVE 

Super Quality $121 

Our very newest model - 
with built-in 2K buffer allowing storage 
of data to be printed - less down time on the 
computer. Numerous printing types. Superb (you've 
got to see to believe) high resolution graphics. You'll 
save hundreds of dollars on this printer! Accepts both 
standard stationery AND fan-form (tractor feed) paper. 
Cat X-3260 

PROCESSOR 
QUWORD  

ALITY! 1,4 
„ 
0 ONLY 	

$ NOW $849 s1021 ALMOST  

DICK SMITH 
ELECTRONICS 

NSW Auburn 648 0558 - Bankstown Sq. 707 4888 - Blakehurst 546 7744 - Bondi 
Jct. 387 1444 - Broadway 211 3777 - Brookvale 93 0441 - Chullora 642 8922 -
Gore Hill 439 5311 - Liverpool600 9888 -North Ryde 88 3855 - Parramatta 
689 2188 - Sydney (Bridge St) 27 5051 - Sydney (York St) 290 3377 -Tamworth 
66 1961 - Tighes Hill 61 1896 - Wollongong 28 3800 ACT Fyshwick 80 4944 VIC 
Coburg 383 4455 -Frankston 783 9144 - Geelong 78 6766 - Melbourne 67 9834 -
Richmond 428 1614 QLD Brisbane 229 9377 -Buranda 391 6233 - Chermside 
59 6255 SA Adelaide 212 1962 - Darlington 298 8977 - Enfield 260 6088 WA Perth 
(William St) 328 6944 - Perth (Hay Street) 321 4357 Cannington 451 8666 TAS 
Hobart 31 0800 
MAIL ORDER CENTRE: PO Box 321, North Ryde, NSW 2133. Phone: (02) 888 2105. 
COMPUTER HOT LINE: (02) 888 2002 

DSE/A454/JW 

YOU REAP THE 
BENEFIT 

AMAZING 
VALUE 

other monitors from $169 
044 	

$279 



Space Corisiderations 
Boost the capacity and performance of 

your system with Saturn disk drives from 
Ampec. These proven micro-Wmchester 
drives provide a high performance 
upgrade for existing mtnifloppy-based 
systems — and a compact, low-cost 
alternative to 8 and 14 m. Winchester-
based systems. 

The Ampec Saturn ST 506 offers you • 
a storage capacity of 6.38 megabytes 
unformatted or 5 megabytes formatted, 
with the same physical size and mounting 
as the minifloppy disk drives . . . the same 
DC power requirements as minifioppies 
. . . and a similar, simple interface. 

For even more capacity, choose the 
Ampec Saturn. ST 412 with storage of 
12.76 megabytes unformatted or 1,0 
megabytes 'formatted. This drive uses the 
same interface as the ST 506, is the same 
physical size and mounting, and DC 

voltage requirements; it features low heat 
dissipation (25 watts typical) and a 
projected service life of 11,000 hours 
MTBF. 

For OEMs seeking the maximum in 
capacity and performance, Ampec, with 
its Saturn hard disk drives, does offer the 
absolute in peripherals. 

'he absolute in peripheral thinking. 

(02) 818 1166 (03) 878 8788 (07) 57 9366 (08) 212 6068 (09) 272 7511 
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The Columbia Challenge 

Now that IBM has released its 
new personal computer, many ob-
servers feel there will be a spate of 
new machines which are compati-
ble with it. Les Bell examines one 
of the first to arrive... 

THE IBM Personal Computer has been 
available for over 18 months in the US, 
and in that time a number of new 
machines have appeared which are 
claimed to be IBM compatible to at least 
some degree. Indeed, some industry ob-
servers feel that through its use of Micro-
soft's MS-DOS operating system, freely 
available to other manufacturers, IBM has 
opened the doors of the personal com-
puter industry to the Japanese. Certainly 
Microsoft has always been a major 
supplier of software to Japanese com-
panies. 

But it seems likely that the closest com-
petitor so far to the IBM PC, in terms of  

both hardware and software compatibil-
ity, is an American product: Columbia 
Data Products' Multi-Personal Computer 
(MPC). 

The MPC is slightly larger than the IBM 
PC, and the enclosure is rather simpler in 
design, foregoing IBM's 'slanted' front 

your computer 

REVIEW 
REVIEW 
REVIEW 

LM
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panel look. The most common configura-
tion has two double-sided floppy disk 
drives (320 Kbytes/drive), although one of 
these can be replaced by a 5 or 10 Mbyte 
hard disk unit. 

In front of the system box is a keyboard 
which is identical in layout to the IBM's, al-
though it doesn't have the unusual 'clicky' 
feel of that machine. The keyboard also 
doesn't tilt up, although it's perfectly com-
fortable in its low-profile position. 

At the rear of the machine is the power 
switch, keyboard connector and access 
to the connectors of plug-in boards. There 
are also two serial port connectors, a 
parallel port, a hardware reset button and 
- praise be - a fuse holder! 

Inside, the layout is also similar to the 
PC. However, the main board is rather 
larger, with eight expansion slots as op-
posed to five, a difference which Colum-
bia feels will be critical to the machine's 
success. The expansion slots are com-
patible with IBM's and other peripheral/ 
memory boards and accessories. 
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Many of the functions which are han-
dled by optional boards on the IBM 
machine are standard on the Columbia. 
For example, the disk controller is on the 
main board, and does not take up a slot. 
Incidentally, there's no cassette interface 
on the MPC — but it appears that less than 
one percent of IBMs are used with cas-
sette only. 

Similarly, two RS-232C ports are built 
in, as well as a Centronics parallel printer 
port— both optional extras on the IBM. 

Colour Graphics 
The Columbia is supplied with a colour 

graphics card as standard — in fact, on 
early models it is the IBM colour graphics 
card, which shows Columbia is taking the 
question of compatibility very seriously. 
The card provides outputs for both NTSC 
television (not very useful in Australia) or 
an RGB direct-drive monitor, which pro-
vides very high quality. 

The main board also carries 128 
Kbytes of RAM with parity, enough for 
serious work. The only ROM on the MPC 
contains the disk bootstrap and a small 
monitor program. Unlike the IBM PC, 
which has Cassette BASIC in ROM, the 
MPC loads in BASIC completely from 
disk. Regular readers (particularly Tandy 
owners!) will know that I much favour this 
approach as it doesn't leave 32 K of 
wasted space while running Pascal or 
other languages. 

In addition, and as its name suggests, 
the Columbia MPC is designed to support 
multiple users simultaneously — some-
thing that is not realistically possible with 
BASIC in ROM wasting space. In any 
case, the MPC will support up to 1 Mbyte 
of memory, and as a hard disk is required 
to support multi-user operation, the hard 
disk controller is also present on the main 
board. 

As well as the 13 cm floppy and hard 
disks, the MPC will also support 20 cm 
floppy and hard disks for greater capacity, 
although the bulk of users will probably 
stick with the smaller drives. 

One feature of the PC that the Colum-
bia currently lacks is a real-time clock. 
MS-DOS asks for the time and date on 
power up, but the real-time clock runs 
slower than real time by a factor of three. 
Presumably this is just a software bug in 
MS-DOS, and can be fixed by a patch. On 
the other hand, Columbia has a time/ 
calendar board which probably offers a 
much higher level of functionality as well 
as working right. 

Software 
As mentioned above, the operating 

system used by the MPC is MS-DOS, the 
generic version of IBM PC-DOS. It comes 
complete with the usual utilities, as well as 
a few extras. An installation utility allows 
the serial ports to be initialised on cold 
30 



Spellbinder features 
are WordStar options. 

If you've been looking at wordprocessors you 
know they can improve your efficiency and 

productivity. But to get most of these benefits from 
WordStar you have to buy a number of expensive 

options. These options come standard on 
Spellbinder. Spellbinder further includes office 
management facilities which make it the finest 
CP/M wordprocessor you can get at any price. 

(212.0iincee4 

  

   

Most CP/M wordprocessor programmes run a poor second to dedicated wordprocessors. Spellbinder is 
the exception. Single stroke mnemonic codes and superior terminal customizing mean new standards of 
speed and flexibility, as well as making Spellbinder just about the easiest WP for the newcomer to catch on 
to. Forget WordStar's unwieldy menus and meaningless three stroke control codes. See Spellbinder run at 
your nearest computer store and find out what real wordprocessing is all about. Spellbinder software and 
documentation $575 RRP. 

Spellbinder features: 	Price: $575.00 WordStar options: WordStar: $599.00 
1 . Mailmerge feature. Merges a customer list etc.to 
a form letter. Considered essential in most WP 
applications. 

1 . Mailmerge option to WordStar. Cost: $299.00 

2. Cuesort facility. Allows elaborate cross 
referencing of information on a file. Eg can sort 
clients by income and produce list with phone 
numbers. 

2. Available using SuperSort option to WordStar. 
Cost: $299.00 

3. Alpha Sort facility. Will arrange a list in 
ascending order alphabetically or numerically. Can 
select and sort simultaneously. Eg. select NSW 
customers from an all states list and sort by post code. 

3. Available with SuperSort option. 

4. "Boiler Plating" facility. Pull words, paragraphs, 
etc from a file and locate in a document. 

4. Available using Mailmerge. 

5. Calculator facility. Work on numbers whether 
they are in text, rows or columns. Performs addition, 
subtraction, mulltiplication, reversal of sign, 
movement of entry and column addition. 

5. Available with DataStar option. Cost: $357.00 

6. Customization facilities. Applications notes and 
assembler files supplied with package. 

6. "WordStar Customization Notes" available. 
Cost $500 plus tax. 

Exclusive Australasian distributor: 

 

011494,4161/ Ltd. 

Spellbinder is a registered trademark of LexiSoft Inc 
WordStar. Mailmerge. SuperSort and DataStar are 
registered trademarks of MicroPro International. 
All prices staled are lull recommended retail (Inc tax 
unless stated) at lime of going to press. 

  

89 Oxford Street, Bondi Junction (02) 389 6388. PO Box 364 Edgecliff NSW 2027. 

Glover & Assoc SS/4 
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WE SUPPLY PRODUCTS FROM: 
AED • GODBOUT • MORROW 

SSM • QT • JADE 
PULSAR • WARNER 

S100 & STD PRODUCTS: 
CPU 
MEMORY 
I/O 
VIDEO 
BUS CARDS 
DISK CONTROLLERS 
CUSTOM DESIGNS 
ETC * ETC * ETC * ETC 

ALSO: CABINETS • POWER 
SUPPLIES • CABLES 
CONNECTORS 

COMPLETE SYSTEMS: 
PULSAED COMPUTER 
BASED ON STD BUS 

UNIVERSE: THE MOST 
ADVANCED S100 SYSTEM IN 
THE WORLD 

SEND AN A4 STAMPED 
ADDRESSED ENVELOPE FOR 
FREE CATALOGUE OR 
INDICATE PARTICULAR INTEREST 
FOR FURTHER DETAILS 

GUILDFORD 2161 
— TLX AA70664 

AM In  MICROCOMPUTER 
'Qui PRODUCTS 

130 MILITARY RD., 
TEL. (02) 681-4966 

boots and enables tab character expan-
sion in printer drivers, as well as allowing 
systems to be built for other disk systems. 

Two BASICs are supplied. Microsoft 
BASIC version 5.22 is the standard 
BASIC which knows nothing about hard-
ware features such as graphics or prog-
rammable function keys — in fact it doesn't 
even have the CLS statement. However 
GW (Gee Whizz?) BASIC has the same 
specs as IBM BASICA, which includes 
high resolution graphics extensions, com-
munications and interrupt handling func-
tions. 

On test, the Columbia seems reasona-
bly quick. On the Interface Age prime 
number benchmark the machine turned in 
a performance of 14 minutes 13.72 sec-
onds, while it completed our disk write test 
in 27.35 seconds. Both these results are 
similar to the IBM PC. 

The Columbia is also supplied with CP/ 
M-86 as standard, together with a number 
of configuration utilities. Gentle aside to 
Columbia: who wrote these utilities? They 
don't respond to control-C or ESC or any-
thing as a way of breaking out of the pro-
gram without altering anything, leaving 
the user with no option but to re-boot the 
system. Silly! 

Other standard software includes the 
Perfect Writer word processor program 
which seems to do everything you might 
expect a word processor to do, and Per-
fect Calc, a spreadsheet calculator pro-
gram. 

Other operating systems are available: 
MP/M-86 is now being delivered for multi-
user operation (up to 8 users), and 
OASIS-16 (a popular commercial multi-
user system) will soon be available. Xenix 
(Microsoft's version of Bell Labs' UNIX) is 
also planned. 

For those who can't leave behind exist-
ing 8-bit software, a Z-80 plug-in board al-
lows CP/M 2.2 to run in the system. 

A few small considerations show the 
thought that has gone into the Columbia 
product. For example, the user can 
bypass the power-up self test, saving 
considerable time if a lot of memory is in-
stalled. Under MS-DOS, the system 
prompt is 'A:' - and a useful reminder to 
the user that he is using MS-DOS rather 
than CP/M-86. 

Problems Cured 
As regards software compatibility with 

the IBM PC, early difficulties seem to 
have been fixed and the unit appears to 
be free of problems. Columbia has pre-
pared a list of software which has been 
tested on the MPC; this includes all the 
most popular packages such as the Visi's, 
database management systems, com-
munications utilities, the Context MBA, a 
stack of Digital Research and Microsoft 
languages and even Concurrent CP/M-
86. 

I have tried Visicalc and Visiplotirrend  

and both worked fine; the only difficulty 
encountered was in writing copies of the 
MS-DOS operating system onto the disks 
and this is probably related more to the 
peculiarities of MS-DOS (to my CP/M-
oriented mind) than to the Columbia. 
Other games, including the Microsoft 
Flight Simulator and even the IBM demo 
package, worked fine. 

The chief designer of the MPC, Colum-
bia's David Howse, came out to Australia 
for the Melbourne Data 82 show and we 
were able to have a chat to him. He had 
similar ideas to our own about such topics 
as MP/M-86, C compilers and the like, 
with a healthy scepticism and conser-
vatism in his design approach. This may 
be one of the reasons why the Columbia 
seems to do what is claimed for it. 

All in all, the Columbia MPC seems like 
a solidly constructed and well designed 
computer. Several of its features are so 
obvious one has to ask 'Why didn't IBM 
think of that?', and it seems to provide a 
package of equivalent or superior perfor-
mance to the IBM PC at much lower cost. 

While there is no way the Columbia is 
going to outsell the IBM PC, it will undoub-
tedly enjoy a high level of success. The 
Australian distributor for Columbia is 
President Office Machines, 100 George 
Street, Hornsby. A typical two-drive col- 
our system costs $6356. 	 ❑ 
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GRAVE ROBBERSTM 
FOR 

IC-20 
NO EXTRA MEMORY NEEDED 
CONTROLLED FROM 
KEYBOARD 

Introducing the first GRAPHIC 
ADVENTURE ever available on 
the VIC-20! With realistic audio-
visual effects, you explore an old 
deserted graveyard and actually 
see the perils that lie beyond. 

Distributed by OZI SOFT. 
Through: The Computer Spot 

Shop C4 MLC Centre, 
Martin Place, 
Sydney. 235-2971. 

Mail order 232-7704 
150 new programs for VIC-20 direct from U.S.A. 
Call or write for free catalogue. 
Dealer inquiries welcome. 
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Educational Programmes 

Business Graphics 

'0W  EN 

Microbee 	Australia's own 	
-tvo- 

V-4/4  
151 

educational and personal computer!v% 
(Approved by NSW and WA schools.) 
Designed and manufactured in Australia. 
Over 7,000 sold. (Over 2,500 in schools in Australia 
and New Zealand.) 
Fully expandable from cost-effective 16K 

W and 32K models to a fully featured 64K. 
(Suitable for networking and disk drives.) 

4, Wide range of optional peripherals 
bp\ Printers - Plotters • Monitors - Disk Drives - Colour Adaptors- 

Modems. 
More computer for your money more 
software support. 

AVAILABLE FROM DEALERS THROUGHOUT AUSTRALIA AND NEW ZEALAND. 

CEAT2612 
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' SERIES 

WITH EX  32K PLUS  
16K PLUS 

The 16K PLUS with features 
such as built in music 
generation, high and low 
resolution graphics, with a 
screen display of 16 lines each 
containing 64 upper and lower 
case characters. When you also 
consider all of the standard 
extras like continuous memory, 
built in printer and input/output 
interfaces and parallel port, 4.5 
volt battery back-up and self 
testing BASIC in ROM, the 
MicroBee 16K PLUS is 
unbeatable in its class. 

All of the standard features 
of the 16K PLUS with twice as 
much usable RAM. When you 
add the new Word Bee ROM 
Pack, you have a powerful word 
processing capability which 
does a lot more than play the 
many games available for the 
MicroBee. Add a printer and 
maybe even the Tasman Turtle 
and just see what you and your 
family can now do with your 
home computer. 

A better Bee for '83 

64K PLUS  
The MicroBee 64K is 

equipped with 56K of user RAM 
with Battery backed continuous 
memory and has built-in 80 x 24 
screen format as well as 64 x 
16 line. All characters are upper 
and lower case and powerful 
graphics are readily available. A 
value packed exclusive feature 
of the MicroBee 64K PLUS is 
that it can double as an ADM3A 
Terminal operating in serial 
mode at either 300 or 1200 
baud (full or half duplex). You 
can add a modem and use your 
MicroBee 64 as your personal 
information window to the 
world. 

Now with BAVERI B ACK-UP 
PARALLEL IN ACE 

f 
SELECTED 

CONTINUOUS 

, 
Come and sae us at 
The Australian Personal Computer Show 
10th - 12th March 
and see the new Colour Bee, 64K Bee 
with low cost disk drives and the Bee 
ModemlNetworking. 



More Features 	More Software 
More Computer for Your Money! 

ROM PACKS 
WORDBEE — a full 
featured Wordprocessor. 

Convert your MicroBee into a 
professional quality wordprocessor. 
Suitable for any 16K or 32K MicroBee. 
Enables the user to select either BASIC 
or WORDBEE/MONITOR as required. 

WORDBEE is friendly and easy to 
use, and has extensive HELP files built 
into the ROM. It uses the familiar 
control key and dot commands from 
WORDSTAR, the on-line help from 
WORDMASTER and the on-screen 
formatting from ELECTRIC PENCIL. 

EDASM — MicroBee 
monitor and Z80 Editor 
Assembler. 

This ROM pack converts your 
MicroBee into a combined 
BASIC/MACHINE CODE/ASSEMBLY 
LANGUAGE unit and is ideal for those 
who need to develop programs in 
machine code. Built in commands 
include EXAMINE and MODIFY 
memory, BLOCK MOVE and FILL 
memory, EXECUTE a program, READ 
and WRITE to cassette tape, SEARCH 
and COMPARE code and RETURN to 
BASIC. 

NETWORK 1 
By popular demand we are making 

this ROM available for networking to 
other computers over the telephone 
lines. Contains the software to convert 
any 16K/32K MicroBee into a 'DUMB 
TERMINAL'. 

ARCADE GAMES 
Ideal for parties, these action games 

make full use of the superb graphics 
and sound effects of the MicroBee. 
Your friends and family are set for 
hours of fun and excitement! 

"ROBOT MAN" — 
A New Release. 

You must move about the maze 
eating up the power food. Watch out 
for the Robot Men as they are 
programmed to destroy you before you 
complete your mission! 

"MICROSPACE INVADERS" 
Yes the arcade favourite! This fast-

moving version was written especially 
for the MicroBee by Tim Morris-Yates 
and has become one of the most 
popular programs yet released. 

"MISSILE WARS" 
Equipped with radar and ray cannons 

your mission is to defend your city 
against the attacking alien invaders. 
This game is fast moving and very 
exciting. The graphics and 
synchronized sound effects will really 
involve you in the game. 

01 
4, 	Score 	0 

EDUCATIONAL 
SOFTWARE 

Because the MICROBEE is recommended 
for use in Australian schools, 
considerable software is now being 

written to match the curriculum in several 
States. Demonstration programs are 
available on EDPACK I and EDPACK IL 
Watch for the release of OZLOGO, 
PASCAL in the near future! 

TURTLE GRAPHICS 
A very clever program allows the student 
to use the MICROBEE to draw using high 
resolution turtle graphics. A booklet of 
procedures is available from the NSW 
Department of Education. This is a very 
powerful graphics program which uses 
the PCG facility in the MICROBEE to its 
full extent. 

WORK-A-BEE 
A new release. WORK-A-BEE is a 
program which can actually write 
educational programs almost 
automatically! Any teacher with little or 
almost no knowledge of BASIC can insert 
details as to question and answer, 
number of tries, marks per question and 
other controls. Any CAI program can be 
saved and reused and subroutines have 
been included to enable the student to 
go back over his work, printing answers, 
avoid error traps etc. 

Ply Mee 
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FAMILY GAMES 
"CHESS" 

Match your skills against the 
MicroBee chess master. You can select 
from 1 to 6 ply and also analyse any 
position. A built-in 'HELP' feature 
enables the computer to play YOUR 
current move. 

"CONCENTRATION" 
A real family favourite for 1 to 4 

players to test your memory skills. If 
you call one player MERLIN, the com-
puter will play that turn so watch out! 

"HOUSE OF FRANKENSTEIN." 
A New Release 

The first adventure game for the 
MicroBee. Needs a 32K machine and 
can take weeks to resolve. Has built-in 
game save facility to re-load the game 
and resume play from your last 
session. 

"BIORHYTHM/CALENDAR 
MAKER" 

Ideal for parties or carnivals. 
Requires a serial printer. You can print 
BIORHYTHMS for anyone — just enter 
their name and birthday! 
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COMPUTER UTILITIES 
These programs are included as 

enhancements of the MicroBee 
computer Itself. 
PCG TUTORIAL — ESCKEY —
and DISSEM are three of them. 
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"BEE Quick 
the Invaders 
are coming" 

"BEE think 
it Mazing" 



BeeLine for your MicroBee Computer Shop today! 
SYDNEY: 
Applied Technology, 
la Pattison Ave. Waitara. 
Phone: 487 2711. 
Electronic Agencies, 
117 York St. Sydney. 
Phone: 29 2098. 
Specialty Enterprises, 
6th Floor, 
104 Bathurst St. Sydney. 
Phone: 267 7747. 
GOSFORD: 
Applied Technology, 
1 Debenham Rd. West Gosford. 
Phone: (043124 1022. 

CANBERRA: 
MicroBee Computer Shop, 
Level 1, Cooieman Court, 
Weston, ACT. 
Phone: (062) 644 277. 
MELBOURNE: 
Computerland Sth. Melbourne, 
19 - 37 Albert Road, 
(Cnr Kingsway & Albert Rd.), 
Melbourne. 
Phone: 268 6647. 
Specialty Enterprises, 
1st Floor, 
305 Latrobe Street, Melbourne. 
Phone: 67 8811. 

BRISBANE: 
Specialty Enterprises, 
6th Floor, 246 Queen Street, 
Brisbane. 
Phone: 229 2450. 
PERTH: 
Altronics 
105 Stirling St, Perth. 
Phone 328 1599 
NEW ZEALAND 
Checkpoint Computers, 
36 Main Road, Tawa, 
New Zealand. 
Phone: (4) 32 6988. 

MicroBee 
PHONE 
ORDERS 
Save time and order your 
MicroBee direct on our 
Beeline number. Just give 
your Bankcard Number and 
Name. We will check 
stocks and get the goods 
on the way. 

drio46  awe 

(02) 487 2711 

MicroBee PRICE LIST 
HARDWARE 
MICROBEE PLUS SERIES 
(See features on previous pages) 
110.017 MicroBee 16K PLUS $449.00 
110.032 MicroBee 32K PLUS $549.00 
110.064 MicroBee 64K PLUS $699.00 

MONITORS - Three to choose 
from or you can convert your old black 
and white television. We recommend 
the KAGA Green Screen with 18 Mhz 
bandwidth for serious users and the 
new MicroBee Monitor with built-in 
power supply for general purpose, but 
quality Green Screen performance. 
150.020 KAGA High 

Resolution Monitor 	$299.00 
150.022 MicroBee Hi-Resolu- 

tion Green Screen 	$199.00 
150.025 B. & W. Monitor 

(converted television) $149.50 
CASSETTE RECORDER -
High reliability cassette recorder such 
as National or Sanyo is recommended. 
We will supply with your MicroBee. 
150.030 High reliability 

cassette recorder 	$39.50 

BLANK DATA CASSETTES -
For saving your own programs. Made in 
Australia to our specifications. 
110.310 C10 Data Cassette 	$1.20 
110.311 C20 Data Cassette 	$1.30 
110.312 C30 Data Cassette 	$1.40 

CASSETTE BASED 
SOFTWARE 
NEW RELEASES - 
(As featured previous page). 
250.042 Robot Man 	 $14.75 
250.048 Work-A-Bee 	 $14.75 
250.049 Turtle Graphics 	$14.75 
250.045 House of 

Frankenstein 	 $14.75 

OTHER MicroBee Cassettes 
(Also featured previous page) 
250.020 Microspace Invaders 	$14.95 
250.036 Missile Wars 	 $9.95 
250.022 Chess 	 $9.95 
250.021 Concentration 	 $9.95 
250.027 Biorythym Calendar 	$9.95 

MORE MicroBee Cassettes 
Z TREK - Captain! The warp drives are 
disabled, the Klingons are closing in on 
us, what will we do? In Z Trek YOU are 
the captain of the starship Enterprise, 
your five year mission to search out the 

MicroBee Cassettes (Contd). 
Klingons and destroy them. There are 
ten levels of difficulty (0 - 9). Beware of 
this game - it is strangely addictive. 
250.032 Z Trek 	 $9.95 
WUMPUS - THE ADVENTURE GAME 
Have you ever played the game 
Wumpus? If you liked it then you'll like 
this! The object is the same as the 
earlier version except that it's a lot 
harder. To say any more would spoil 
the fun. Good Hunting! 
250.031 Wumpus 	 $14.75 
ESC KEY - This is a program for all of 
the two fingered typists in the world. 
The program allows you to enter BASIC 
key words in an abbreviated form. For 
instance, instead of typing "list" the 
user would type "esc" and then "1". 
The computer then types out the rest 
of the word for you. Suitable for 16K 
and 32K machines only. 
250.041 ESC Key 	 $9.95 
GRAPHIC GAMES - This cassette 
contains five programs, 'Poker', 'Slots', 
'Dodgem', 'Picture', 'Richochet'. 'Poker' 
is the main program on the cassette. In 
this game the computer is the bank and 
you have to beat it at Draw Poker. 
Warning - the computer plays a 
cunning game and is quite prepared to 
bluff! 'Slots' is a one armed bandit and 
for 20c a go you can try your luck. In 
'Dodgem' the player must guide his 
car through a forest to the bottom of 
the screen - this game allows you to 
drive a car without the random breath 
tester getting you!! 'Picture' is an 
excellent game for the children. The 
final program on the cassette is 
'Richochet', where the player is to 
decide when to fire a bullet through a 
hole in the wall. If you hit the wall 
you're dead. 
250.035 Graphic Games 	 $9.95 
PCG SAMPLER - The PCG Sampler 
cassette has eight programs on it. 
These programs show you how the 
PCG works and demonstrates its 
capabilities by way of games etc. The 
cassette is excellent for both beginners 
and experts. It allows you to design 
your characters on the screen, so you 
can see exactly what you are creating. 
Suitable for all MicroBees. 
250.037 PCG Sampler 	 $9.95 
STARSHOOTIHANGAMAN - Starshoot 
is perhaps one of the most deceptive 
games available on computer. It 
appears to be very easy: it isn't. 

JO 

MicroBee Cassettes (Contdig) 
Hangman is based on the popular 
school game that everybody knows. 
250.026 Starshoot/Hangman 	$7.95 
ELIZA - Want someone to talk to? 
Eliza is possibly the person for you. (If 
you can get her to shut-up). Eliza is a 
program that demonstrates artificial 
intelligence. Eliza is prepared to talk 
about life, the universe and everything. 
250.028 Eliza 	 $9.95 
TYPING DRILL/SOLITAIRE - Want to 
become a touch typist? Typing Drill 
enables you to learn touch typing 
without paying an exorbitant fee to 
learn. Solitaire is a game in which the 
object is to remove all of the "pegs" 
from the board, leaving one peg in the 
centre of the board. Sounds simple, 
but, it requires skill to master it. 
250.023 Typing Drill/Solitaire 	$9.95 
TARGET - Target is a game of hit and 
miss. Your task is to aim the cannon at 
the bottom of the screen and shoot 
down the U.F.O.'s (ET watch out). There 
are nine levels of play to this entertain-
ing game thus making it suitable for 
any player. Suitable for all MicroBees. 
250.024 Target 	 $9.95 
LUNAR LANDER/HURKLE - Crash! 
This game was probably originally 
designed by N.A.S.A. scientists - after 
all it's much cheaper than Apollo. The 
object of Lunar Lander is to land your 
space craft on the moon without using 
up all of your fuel. Don't laugh and say 
that's easy: it isn't. 
For a description of Hit the Hurkle 
please see the Kids Pack. 
250.025 Lunar Lander 	 $7.95 
MASTERMIND/NIM - The Mastermind 
on this tape is quite similar to the 
version on the Kids Pack except for the 
fact that you can enter up to nine digits 
as the mystery code. This makes the 
game extremely interesting and mind 
bending. Nim is also played in a similar 
style to the version in the Kids Pack 
except that you can have up to 9 piles 
of 'matches'. 
250.030 Mastermind/Nim 	$9.95 

ROM BASED 
SOFTWARE 
(See features on previous page) 
250.003 Editor Assembler 	$59.50 
250.040 Word Bee ROMPAK 	$89.50 



Educated Thieves... 
ALTHOUGH most microcomputer users 
are fully aware of the extent of software 
piracy which is taking place in the com-
munity, it is with despair that I have 
been so often told that the worst offen-
ders may be teachers in our schools. 

It appears that quite a few teachers 
offer a software distribution service to 
students, who only need to bring a blank 
disk to school to receive free 'bootleg' 
copies of almost any software. 

It is surprising that Education Depart-
ments do not actively discourage this. In 
fact rumor has it that at many inservice 
conferences, teachers themselves 
openly distribute their software acquisi-
tions. 

The scarcity of well written educa-
tional software on the marketplace is 
surely a result of the actions of the 
teachers who have given their profes-
sion this reputation. 

It is hard to imagine how these 
teachers can hope to facilitate the moral 
development of their charges, or even 
encourage a normal respect for justice 
and law when they set this sort of exam-
ple. 

While it may be some time before we 
see individuals being prosecuted under 
copyright laws, I suggest that either 
teachers, schools or Education Depart-
ments will become prime targets for 
such actions. 

COLIN LEGG 
Computer Cognition 

The Whole Truth 
MANY THANKS for a fine publication 
which I look forward to reading each 
month. I especially like the local news 
information which is much better than 
the overseas publications as it relates to 
Australia. 

I am the owner of a Peach Computer 
and as such also look forward to the ar-
ticles on this machine. The article on the 
Peach by Dom Swinkels, in the October 
issue, was especially informative (and I 
agree with the comments about 'poor' 
documentation), but I am afraid doesn't 
tell the 'whole truth'. 

With regard to table 2 and the disk  

BASIC starting address, the addresses 
quoted are true if the system is confi-
gured for four file control blocks (FCBs) 
however, if a different number of FCBs 
have been set up by the 'CONFIG' pro-
gram the address will be different by hex 
8E per FCB. The easiest way to find the 
start of BASIC is to examine memory lo-
cations 1D and 1E (hex) with the moni-
tor or a peek instruction. 

Another problem that a number of 
people up here have had is using other 
than the 'standard' printer. The com-
puter can be configured to output either 
line feed, carriage return or both. My 
printer (an old Centronics) requires both 
and the problem can be fixed with the 
instruction POKE &H112,0 (see page 1-
10 in the owner's manual). 

I have also included a listing of a 
small program to change the field fre-
quency of the video output from the 
Peach (it is set at 60 Hz instead of the 
50 Hz used in Australia). This may be 
necessary if an older monitor (with a 
small amount of hum in it) or a mod-
ulator is being used. This may also save 
pulling the machine to pieces to change 
the crystal (supplied with the modulator 
card). The problem shows up as a wavy 
or jittery picture caused by a beat (at 10 
Hz) between the mains frequency and 
the computer field frequency. 
10 	HITACHI PEACH COMPUTER 
20 	FIELD FREALIENCY CHANGE PROGRAM 
30 	P A STEEN 18/01,02 
40 
50 POKE 6.FEC6.6.4 	POKE SHEEC7.6.26 •flold Ir.5u.ncr sot 
60 ' 
70POKE 61IFFE6.O.5 	POKE KIIFFE7.0.3 lino tun. fEmAuont+ 
80 ' 
SO POKE SHEFC6.6.7 	POKE 6IEFEC7.00IF saJust ,ortIcIe rosItton 
100 EN. 

The first poke on each line selects the 
appropriate register in the CRT control-
ler chip and the second inserts the new 
value. It is not possible to peek these lo-
cations to see what is there. Line 70 is 
a 'fine tune' of the frequency and the 
vlaue &H3 can be moved up or down 
slightly to completely remove any hum 
bars. The horizontal frequency is un-
changed and the picture will fill the 
screen slightly more than it did before. 

This program has to be run each time 
the computer is restarted. I have in-
cluded this and the printer routines in a 
program which auto starts each time the 
comptuer is switched on. 

PHILIP A STEEN 
Chermside, Old 

Rapid Ribrbrni Cv 
THINK RIBBONS 

THINK RAPID 

We deliver a compre-
hensive range of ribbons 
for computers, printers, 
terminals, electronic cash 
registers, 	calculators, 
typewriters, and ribbons 
for all business machines. 
Also print wheels and 
thimbles. 

If we don't have the 
ribbon — the machine 
hasn't been invented. 

Ours is the largest range 
of ribbons available in 
Australia. 

Colours now available in 
Multi Strike and Matrix 
Ribbons. As we specialise 
in Ribbons, we can keep 
our cost — and prices —
way down. 

Immediate Australia wide 
delivery. 

Also enquire about our 
refiling facilities of used 
cartridges available at 
huge savings. 

Rflibrn Cv 
1 83 Longueville Rd, Lane Cove, NSW 2066. 

Ph: (02)428 3833 

your computer 
text File 
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For further information and full specification return the coupon to: 
The Marketing Manager. President Office Machine Group, 
100 George Street, Hornsby, N.S.W. 2077. Telephone: (02)476 2700 
More information on the Kaypro II, please 

NAME_ _ 

ADDRESS 

TEL 

	)4" president 
OFFIC Mt HINE GROUP 

THIS IS THE COMPUTER THAT 
WALKS ZO WORK... 

THAT REVIEWS THE STOCK 
THAT RUNS THE SALARIES ... AND PROJECTS THE PROFITS... 

r!r!oiton. 

THAT EVEN A CHILD CAN USE. THAT WRITES TO THE DEALERS ... 

/Iv  

STANDARD 
SOFTWARE 

• CP/M1m 2.2 
• S-BASIC® 
• PERFECT WRITER® 

wordprocessor 
• PROFITPLAN TM  

spreadsheet program 
• PERFECT CALC® 

spreadsheet 
• PERFECT FILER® 
• PERFECTSPELLER ® 
• Note standard soft-

ware to the value of 
$2,500 included free 

WEICI IT: 11.5 kg 
Price: $2995 

VIVA LA KAYPRO II. THE NEW REVOLUTION. 

) 

This portable business computer brings 
you the big screen, double density disks and 
more standard features. 

It is Australia's most cost-efficient 
business partner and is priced at less than 
$2995. After a worldwide review of state of 
the art computers, the President Group chose 
the KAYPRO II as the optimum portable 
business computer to meet the demands of 
Australian business. It is light, easy to operate 
and is presented in a self-contained, fully-
earthed metal case that stores comfortably 
under an airline seat. The KAYPRO II is 
today's most aggressive combination of 
performance and pricing. 

KAYPRO II — MORE STANDARD FEATURES 
23 cm green screen, restful to read and 

brightness adjustable. 
80 columns x 24 rows. 
Double density disks, 	 -1)6'‘ 
store 200,000 ch. each. , 0.„ 

CPU: Z8Orm with 	Xtt o's 	' 
64k Bytes. 8 baud rates: 	-1," 
selectable. RS-232C 
interface. Full typewriter 
numeric pad 

DEALER ENQUIRIES 
WELCOME 

PRESIDENT GROUP STAR SERVICE 
The President Group offers the services of 

290 staff and over 160 vehicles, branches in all 
states, dealers in country areas and a service 
network of highly experienced professionals 
that's second to none. We guarantee 
the product, the service and the 
customer's satisfaction. 

KAYPRO II SCREEN 

PRESIDENT COMPUTERS N.S.W. PTY. LTD TEL. (02) 476 2700 
PRESIDENT COMPUTERS VIC. PTY. LTD. TEL. (03) 529 1788 
PRESIDENT COMPUTERS ACT. PTY. LTD. TEL. (06) 288 2000 I 
PRESIDENT COMPUTERS OLD. PTY. LTD TEL. (07) 397 0888 
MICRO E.D.P. (WESTERN AUSTRALIA) TEL. (09) 384 5787 
PRESIDENT COMPUTERS S.A. PTY. LTD TEL. (08) 223 6333 
PRESIDENT COMPUTERS N.Z. LTD. AUCKLAND TEL. (09) 3 2513 
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Here Comes SuperBee! 
By Lindsay Shapero 

Applied Technology's MicroBee 
is one of the success stories of 
the Australian computer industry. 
It was the right machine at the 
right time, and has captured the 
imaginations of more than 7000 
people already. New peripherals, 
lower-cost expansion, and an ex-
cellent colour version launched 
this month should ensure its 
further success. Lindsay Shap-
ero has the details... 

IT'S BIRTHDAY time for the Australian-
designed runaway success, Applied 
Technology's MicroBee — and to cele-
brate the occasion, the company has 
launched an exciting new range of op-
tions for this brilliant little machine. 

The most obvious, even if it won't be 
the most popular, update is the release 
of the colour version — the arcade-game 
freaks will love it. Excellent quality high-
resolution colour graphics transform the 
Bee's display, putting new life into 
games, business graphics, charts and 
even word processing packages such  

as WordStar (running on disk-based CP/ 
M versions of the machine). 

Other new releases will include a 
modem (currently with Telecom for ap-
proval testing) and a surprisingly cheap 
disk system. The disks, slim-line Hitachi 
13 cm units, fit 800 Kbytes on two dou-
ble-sided, double-density drives in the 
same size package as a standard single 
minifloppy unit. 

This set-up, at around $700, allows 
you to put together a twin-drive 56K CP/ 
M system for less than $1500! 

We've recently had a play (unfortu-
nately, too brief for a review — yet) with 
a fully specified CP/M colour Bee, and 
it's impressive. It has several of the ad-
vanced features of Morrow Designs' 
Micro Decision ( Your Computer, 
November 1982) such as 'virtual disk 
drives' and the ability to read disks in a 
wide variety of popular formats (IBM, 
Osborne and so on). 

The virtual-disk concept is the answer 
to a single-drive user's prayers: if you try 
to log on to a non-existent drive, the 
operating system simply re-assigns 
drive A: and prompts you to put the disk 
in there. When you want to go back to 
the real drive A: it prompts you to 
change again. 

• In a single-drive system, this means 
you can do the formerly difficult tasks of 
disk copying and file transferring easily, 
as well as running many applications 
programs which require two drives. On 
a multi-drive system, you can have an 
extra logical drive for those times when 
two just isn't enough. 

An obvious application is for those 
who want to read files from Osborne 
disks (or any of the other formats sup-
ported) — they simply nominate drive C: 
as the special format using the Bee's 
SETDISK program, and access it when 
needed. 

The system can also handle both 
single- and double-density disks. Cas-
sette tapes as well as disks can be 
loaded. 

Wide Screen 
The Bee now supports an 80 by 24 

screen (in fact, it defaults to it in CP/M, 
reverting to 64 by 16 in BASIC), so in 
all ways it behaves like a fully profes-
sional machine. It really has grown up 
in a year! 

It's already one of Australia's most 
successful home-grown products — a 
reasonable price and wide range of 
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On these Apple, Hitachi Peach & 
Vic 20 items 
Versawriter Graphics Tablet $249.00 
Ingersoll Hi-Res Green Screen $240.00 
Joyport (use Atari joystick with Apple 
programs) 	 $49.00 
Kaga 14" colour monitor 	 $425.00 

taPPia OHM" 
1 only, Olympia typewriter with Apple 
I/F (demo model) 	 $1490.00 
Apple PAL cards 	 $100.00 
Pair Hitachi SS SD Disk Drives $800.00 
1 Hitachi Peach Green Screen 
(110 volt, needs transformer) $200.00 

APPLE SOFTWARE  
Usual Price Sale Price 

DB Master $335.00 $260.00 
Visidex $395.00 $320.00 
Versaform $520.00 $450.00 
Screen-Writer II $175.00 $125.00 
General Manager $199.00 $135.00 

ALSO SPECIAL THIS MONTH 

Vic 20 Cartridges $36.00 SAVE 	$3.95 
Vic 20 Datasettes $86.00 SAVE $10.00 
Vic 20 Printers $439.00 SAVE $40.00 
Atari 400/800 Printer $449.00 SAVE $50.00 

NEW CARTRIDGES 
FOR VIC 20 - $49.95 

CHOPLIFTER, APPLE PANIC, SER-
PENTINE, ASTROBLITZ, TRASH-
MAN, and many more new titles on 

cartridge and cassette. 
16K memory cartridge $109. 

Expansion Chassis (4 slots) $59.95 

Send for free catalogue of educational and 
games software 

COMPUTERS 2000 
14 Young Street, 
FRANKSTON, VIC 3199 
Tel: (03) 781-4244 

NAME 	  

ADDRESS 	  

STATE 	 POSTCODE 	 

capabilities have generated sales of 
7000 units since its launch in Your Com-
puter's February 1982 issue. 

Applied Technology's Owen Hill, driv-
ing force behind the MicroBee, doesn't 
plan to rest on his laurels. He believes 
he'll sell 20,000 units in 1983, many of 
them to schools. Already there are more 
than 2500 machines in Australian 
schools, and with approval from the 
NSW Education Department and a re-
cently won Education Department con-
tract in Western Australia that figure 
should grow rapidly. 

Owen also plans to take the MicroBee 
to the rest of the world this year: he 
hopes it will be manufactured under li-
cence and distributed in countries such 
as the USA, UK, Germany, Canada, Is-
rael, South Africa, Malaysia and New 
Zealand. 

Further developments are already on 
the drawing board, or at prototype 
stage. One of the most enticing is 
Owen's plan to create a portable busi-
ness machine by fitting the slimline 
drives side by side under the keyboard, 
in a new briefcase-style carry-case. This 
would increase the machine's height by 
only an inch or so, making it one of the 
smallest and lightest portables seen so 
far. 

Add some CP/M software like  

WordStar, Supercalc and Microsoft 
BASIC at an all-in price perhaps up to 
$1000 cheaper than the portables cur-
rently available and you have a Micro-
Bee that has more than grown up... 

Quality Colour 
One of the most noticeable aspects of 

the colour MicroBee is its high resolution 
— 512 by 256 bit. It is set up for RGB 
output, and at the moment can either 
plug into an RGB monitor or into a mod-
ified domestic television set. The modifi-
cation costs around $50, depending on 
the TV, but is well worth it — the quality 
of the colour display, even in 80 by 24 
mode, is among the best we've seen. 
Naturally, the modification is switchable, 
so you can still watch Star Trek after 
playing it. 

There is also a wide range of colours 
available — 26 background, and 26 
foreground (the printed matter on the 
screen), selectable in any combination. 
We particularly liked the black-on-black, 
as it made it easy for us to hide confi-
dential text from passers-by... 

The colours are not in fixed blocks on 
the screen, but can appear at the user's 
will, as individual words or letters and 
even in intricate patterns and designs. 
They are supported by BASIC and eas-
ily accessed by user routines. 



GALACTIC 
CROSSFIRE 
NO EXTRA MEMORY REQUIRED 
CONTROLLED BY JOYSTICK 
The ruthless Thorax has vowed to 

destroy you in revenge for the many 
times you have defeated him. He has 
sent his mutant robots to destroy your 
ship in the Orion Asteroid belt. 

For one or two players, five different 
speed levels and five different robot 
levels makes this game an action packed 
thriller. 

Distributed by OZI SOFT. 
Through: The Computer Spot 

Shop C4 MLC Centre, 
Martin Place, 
Sydney. 235-2971. 

Mail order 232-7704 
150 new programs for VIC-20 direct from U.S.A. 
Call or write for free catalogue. 
Dealer inquiries welcome. 

Direct 
Computer 

Sales 

We offer a range of 
Computer equipment for 

* BUSINESS 
* ENGINEERING 
* SCIENCE 
* EDUCATION 
* HOME 

IVAI HEWLETT 
P.A1 PACKARD 

IBM 
taPPla 
OSBORNE   

VIC20 

HURSTVILLE 
198 Forest Road, 

Hurstville Shopping Centre 
(02) 570-8344 

TELEX: M 21049 

BANKSTOWN 
Cnr. North Terrace &The Appian Way, 

Bankstown Shopping Centre 
(02) 708-5311 

Di remit Computer Sales 
for direct customer satisfaction 

"Most people with small popular com-
puters, like the VICs, will put a border 
around the edge of the screen because 
of various display problems, and will end 
up with 22-40 characters maximum. We 
have 64 characters minimum, as we use 
RGB and switch the colour guns di-
rectly." said Hill. 

Schools The Target 
Applied Technology claims to have 

targetted the MicroBee initially to educa-
tion programs, and it is in this field it is 
having a lot of success. 

Recently it won a tender (against IBM, 
amongst others), for the MicroBee to be 
used throughout schools in Western Au-
stralia. This tender is shared with the 
BBC (British Broadcasting Corporation) 
machine made by Acorn, running CP/M 
— which seems to be fast taking over as 
the standard for all school computers. 

"Schools are moving faster than you 
realise" said Hill. "In Tasmania they 
have very advanced networking; South 
Australia has ambitions of the same, but 
hasn't progressed as far, and Western 
Australia is very advanced. However, 
New South Wales is very much the 
'sleeping giant'. We have WA and NSW 
— one more state and we have a major 
penetration of the education market."  

Demands on a school computers are in-
creasing; toys are not good enough. The 
MicroBee will be used in secondary 
schools and technical colleges, although 
it does have some simple programs for 
children in lower grades. These pro-
grams are for children unfamiliar with 
letters, and this is where the colour 
graphics come into their own. 

"Education is changing. The computer 
in this format used to have all informa-
tion on a teleprinter, then screens, but 
still with the printing idea. But there is 
a need to inform younger minds who are 
getting more experimental — a need to 
be more graphic — and especially with 
the use of colours." Hill explained. 

"Colours are as necessary as colour 
pictures in a book. Computers are real 
enthusiasm generators, and kids can 
also pick their own colour combination 
to work in." he said. 

Hill sees the education field as one of 
the big markets of the future. 

"In 1984-5, there should be major 
grant monies for computer studies in 
schools, like the drive for better libraries 
10 years ago. An established $300 mil-
lion could be spent on computers." said 
Hill. "This is not just in Australia — all 
countries worldwide are now thinking 
that way." 

Raster Graphics Next? 
One of the next steps Applied Tech-

nology will be taking is the development 
of even higher quality, raster-scan 
graphics (instead of the current prog-
rammable character generator, or PCG, 
system). 

This will be especially useful in medi-
cal electronics, or conversely just for 
doodling. It should be available around 
the end of 1983. 

It is one of several advanced develop-
ments Owen Hill seems to have crowd-
ing the back corners of his mind. 
Another is the idea of adding on a 
68000 processor — and running a multi-
user Unix system on the little Bee! It 
seems he has thought of just about 
every add-on you could ever want. 

If you are now cursing yourself for 
buying the monochrome MicroBee —
don't worry. Applied Technology has set 
up an independent dealer network in 
every state in Australia, which can up-
date your model to take full advantage 
of the new colour capabilities. 

In fact, that's an example of one of the 
Bee's most impressive features: the fact 
that even the raw board-and-bits kit ver-
sion can be upgraded to take advantage 
of all the new developments as they 
come along. 

It's one of the few machines on the 
market where you really can go from a 
basic, low-cost suck-it-and-see model to 
full-blown business power without hav- 
ing to junk it all and start again. 	❑ 



ER KH HILL 

V Lim 

TWIRT14/ 

TiTtEt 

GRIFFITH 

WGGA 

ALEIRY 

SYDWY 

kOLLOWO., 

MEW 

Here Comes 
SuperBee! 

Federal Publishing 1992 Widget Sales 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Hov Dec 

Total sales 

14,'540 idiclget 

1983 frediction: 

19,000 Widgets 

iteopE. 

The quick cyan fox  As 
The quick amber fox jumps 
The quick aqua  fox jumps 
The quick purple fox jurps 

The quick orange fox jumps 

the wick white fox pops 

The quick ctim fox jumps 

the quick grey fox jurps 

The  quick - fox jumps 
The quick - fox Pin 
The quick - fox jumps 
The quick  'hie fox paps 

The quick green fox jumps 

The quick magenta fox jumps 
The quick shite fox pre 
The quick viol 1. lox s. , 

The quick yellow  fox  jumps 
The quick grey fox  jugn 

The quick yellow fox jurpe 

The quick 	 fox jumps 

The quick  - fox jumps 
The quick 	 fox pups 

ihe   fox jurpe 

Press any keg..._ 

1 

P 



but SIGMA/ OKI 
11Z1 IF800 personal computer 

...and SIGMA/OKI made it happen!  

SIGMA/OKI 

Model 20 
"All-in-one Professional Computer 

from $5,990* 
Software available now  CP/M 

(standard), BASIC (interpreter and 
compiler), COBOL, FORTRAN, Pascal, 
PL/1, Wordstar, Supercalc, Spellstar, 
FMS-80, Supersort and much more. 
Applications available now: Padmede 
fully integrated, simple to use invoicing, 
Debtors, Stock, Creditors, General 
Ledger. Other applications from IMS, 
Boulevard, John F. Rose, Cyres and the 
whole CP/M world. Ready to use on the 
Australian Beginning. 

SIGMA/OKI Microcomputers, 
11th Floor, 157 Walker St., 
North Sydney, 2060 
Dealer Enquiries: David Thomas (02) 436 3777 
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Model 10 
Personal Computer 

from $1,790* 
Standard capabilities  64K RAM, 

10 programmable function keys (no shift 
needed), Z80A processor (no extender 
board needed), 4MHz cycle speed, 
640 x 200 dot bit addressable graphics, 
eight foreground plus eight background 
colours, full 99 station keyboard, 
upper/lower case, separate numeric & 
cursor pads, RS232, light pen, audio 
cassette, composite video, 40/80 
columns, ROM cartridge, and 80 cps 
80 column microline printer (fully 
integrated). 

Standard Model 20 capabilities  All 
the above, plus high resolution colour 
monitor, 10 super function keys, dual 
384KB diskette drives. Fully integrated 
desktop package. 
Options available now: Centronics, IEEE, 
A/D and D/A, light pen, ROM pack, 
monitors 8" diskette and much more. 
The SIGMAJOKI is available now from: 

New South Wales (Sydney City) King St. Computers (02) 298 554 (Sydney North) Design Data Systems 
(2) 922 2859 John F. Rose Computer Services (02) 439 1220 Camcele Pty. Ltd. (02) 449 3320 Colour 
Computer Systems Pty. Ltd. (02) 92 0768 (North - Brookvale) Computermax Pty. Ltd. (02) 931 383 (South -
Redfern) Cybernetics Research (02) 698 8286 (East - Bondi) Software Source (02) 389 6388 (West - Guildford) 
A.E.D. Microcomputer Products (02) 681 4966 Timbertown Computers Wauchope (065) 85 3311 Computer Wave 
Pty Ltd, Lower Ground Floor, Myer Store, Sydney (02) 238 9984 Victoria (Melbourne City) Psycomp 
(3) 654 2351 (South - Prahan) Direct Data (03) 529 3800 (South - Albert Park) Computer Edge Pty. Ltd. 
(03) 690 1477 Sharpe Computer Services (03) 735 0033 Queensland (Brisbane City) The Data Professionals 
(07) 229 7101 Computer Force Australia (07) 221 3238 (Brisbane - South) Argonaut Computer Sales 
(07) 447 491 (Cairns) Computer Concepts (070) 517 317 (Clayfield) Archive Computer Services (07) 262 2911 
Australian Capital Territory (Canberra) Boulevard Business Services (062) 485 411 South Australia (Adelaide) 
Disc Computer Systems (08) 271 4299 Southern Information & Robotics Pty. Ltd. (08) 212 7936 Western 
Australia (Perth) Taimac Video Corporation Pty. Ltd. (09) 328 1988 Tasmania Quantam (002) 345 506 New 
Zealand (Auckland) Microprocessor Developments Pty. Ltd. (649) 540 128 	'rec. retail includes CP/11/1, printer, excludes sales tax. 



SOFTWARE REPORT CARD 

Program: 	 muMATH/muSIMP-80 
Made by: 	 Microsoft Consumer Products 
Useful for: 	 Symbolic Algebra 
Hardware Reqd: 	8080,8085 or Z80 system with at least 24K RAM 

CP/M or similar operating system 

Ratings: 
Documentation: 

excellent 	very good good 	poor 

  

Ease of use: 

muSimple mu M aths 

 

MICROSOFT Consumer Products' 
muSIMP-80 is a programming language 
rather like LISP, and muMATH is a pro-
gram — or more exactly, a series of pro-
grams — written in muSIMP-80. Together, 
they form a powerful system for perform-
ing algebraic manipulations. 

Conventional programming languages 
like BASIC, FORTRAN and Pascal are 
numerically oriented; you encode a for-
mula in the language to produce a pro-
gram. The program then operates on a 
set of data to produce numerical results. 

muMATH lets you go one step back —
it allows you to operate on the formula it-
self. With muMATH, you can solve equa-
tions, differentiate expressions, expand 
functions in Taylor series, and invert mat-
rices; these are just a few of its 
capabilities. 

In addition muMATH can perform exact 
integer arithmetic with a precision of 
around 600 decimal digits. 

These features could let muMATH do 
for engineering and scientific applications 
what Visicalc has done for business and 
commerce. 

As an example of muMATH's arithme-
tic abilities, we could ask it to calculate 
4,576,238 " 5,981,294: 

? 4576238 * 5981294 ; 
(a) :27371824891972 

This type of calculation takes about a 
second on a 2MHz Z-80 system. The 
question mark is the standard muMATH 
prompt character and input to muMATH is 
generally terminated by a semi-colon. 
The results of all calculations are pre-
faced by (a):. 

The colon is the muSIMP assignment 
operator so the significance of (a): is that 
the result of a calculation is assigned to a 
variable called '(a,'. This provides an easy 
way of carrying over the result of your last 
calculation into the next; so if I wanted to 
calculate the square of the last result: 

? (a) 2; 
(w:749216797916777989470048784 

By Ron Haines 

? 1/2 + 1/3; 
(W:5/6 

To run muMATH, you start by execut-
ing the muSIMP interpreter which is sup-
plied as a CP/M .COM (command) file. 
The muMATH system is supplied as 16 
text files containing muSIMP source 
code. Each file provides a particular set of 
mathematical capabilities. For instance, 
the ARITH.MUS file contains the exact in-
teger and rational arithmetic functions. 

These text files are read using the 
primitive muSIMP RDS function and con-
verted to a compressed code which is 
executed by the muSIMP interpreter. 
Most of the source packages require that 
other pre-requisite files be loaded before 
them. 

The trigonometry package requires 
that the algebra package be present and 
the algebra package in turn must have the 
arithmetic package loaded. By loading 
only those packages needed for a particu-
lar application, you leave yourself with the 
maximum amount of free memory to store 
variables and your own function defini-
tions. 

Reading one of the larger muSIMP 
source files may take five minutes. How-
ever, once you have created a system it 
can be saved as a memory image .SYS 
file with the SAVE function. Loading a 
.SYS file only takes about 30 seconds, but  

they tend to be rather large (around 24K) 
and so chew up disk space quickly (espe-
cially on standard Apple disks). 

In this respect, muSIMP is like Forth or 
APL in that you save the entire working 
environment including your function and 
variable definitions so you can pick up 
exactly where you left off at the last ses-
sion. The algebraic capabilities of 
muMATH are wide ranging. 

Here are a few examples: 

? SOLVE( 2 * X^2 + 4 * X + 3 == 0, X); 
@: {x == -1+#I/2"(1/2), 

X == -1-#I/2"(1/2)} 

? DIF( 2 * SIN (X) +3 * LN (X) , X); 
@: 	3/X + 2 * COS (X) 

? [ [ 1, 3] , 
[ 4, 3] } ^-1; 

@:{[-1/3, 1/3],  
[4/9, -1/9] } 

In the first example, muMATH is asked 
to solve a quadratic equation for X. The 
numerical coefficients 2, 4, and 3 could 
just as easily have been A,B, and C and 
muMATH would have returned the solu-
tion to a general quadratic equation. 

The second example illustrates dif-
ferentiation with trig and log functions. To 
do this, you would need the trigonometry, 
logarithm and differentiation packages 

The up-arrow is the exponentiation 
operator. As you would expect, muMATH 
has a factorial operator, a greatest com-
mon divisor function and also can input 
and output numbers in any base from 2 to 
36. Fractions are treated using exact ra-
tional arithmetic; muMATH cannot do 
floating point arithmetic in the way BASIC • 
or Pascal does. 
44 
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loaded. If muMATH can't do anything with 
an expression because a required func-
tion isn't loaded it will simply return the ex-
pression unchanged. 

The third example shows a matrix in-
version and again the numerical elements 
could have been replaced by symbolic 
names. 

Some of muMATH's other abilities in-
clude the simplification of trigonometric 
expressions, evaluation of definite and in-
definite integrals, determination of limits 
of functions and the evaluation of closed 
form sums and products. When work-
ing with algebraic expressions, muMATH 
uses a list of control variables to deter-
mine how to expand or factorise expres-
sions. To use muMATH effectively you 
need to develop some skill in manipulat-
ing these control variables. While 
muMATH will always give the correct an-
swer, it may not look anything like the an-
swer you want. 

There are 13 control variables or flags, 
one of which is quaintly called NUMNUM. 
The effect of NUMNUM on the expansion 
of a simple expression is shown below. 
The EVAL function causes muMATH to 
re-evaluate an expression: 
? NUMNUM: 0; 
@ : 0 

? A: 3*X* (4+Y) ; 
0: 3 * X * (4+Y) 
? NUMNUM: 2; 
@: 2 
? EVAL(A); 
0: X * (12+3*Y) 
? NUMNUM: 3; 
@: 3 
? EVAL(A); 
@: 3 * (4*X+X*y) 
? NUMNUM:6; 
0: 6 
? EVAL(A); 
0: 12*X + 3*X*Y 

To fully utilise muMATH, you need to 
understand something of the muSIMP 
language in which it is written. This allows 
you to extend the system in two ways: 1: 
You can add new capabilities to the exist-
ing muMATH packages using the existing 
source code as a model, and 2: You can 
combine the existing muMATH functions 
to produce new functions for a specialised 
application. 	muSIMP programs are 
written as either functions or subroutines 
and tend to be short and rely heavily on 
previously defined functions. Again, this 
is reminiscent of both APL and Forth. The 
muSIMP language provides loop and 
conditional constructs and function defini-
tions may be recursive. 

The following example shows both re-
cursive and iterative definitions of the fac-
torial function: 

FUNCTION FACT(N), 
WHEN N=0, 1 EXIT, 
N * FACT(N-1), 

ENDFUN; 

FUNCTION FACT(N, 
local variables 	I,F), 

I:N, 
F:1, 
LOOP 

WHEN I=0, F EXIT, 
F: I*F, 
I: I-1, 

ENDLOOP, 
ENDFUN; 

A muSIMP function returns the value of 
the last expression evaluated before its 
termination. Functions may have local 
variables and may be called with fewer ar-
guments than specified in their definition. 
The EXIT delimiter is used to leave a func-
tion, a loop or a block of code. Attempt-
ing to write muSIMP functions of moder-
ate length exposes one weakness of the 
system. You can enter function definitions 
in two ways: either by typing them in while 
the muSIMP interpreter is executing or by 
preparing a text file containing the defini- 

PADMEDE on Sigma/Oki 
if 800 personal computer. 

Padmede has produced a special suite of 
accounting packages for the if800 Models 
10 & 20. The Padmede Business Control 
System is a modular but compatible range, 
covering invoicing, debtors, stock control, 
creditors and general ledger. 

All modules are very easy to implement 
and operate. Documentation is 
comprehensive and easy to follow. The 
Sigma/OKI Microcomputer team is 
supporting all its Dealers in making 
Padmede's software available. 

Original development took place in 
England, with Barry Meredith and John 
Perry of Padmede in Australia making 
extensive changes to suit local 
requirements. This included use of the 
advanced Sigma/OKI facilities such as high 
resolution colour display and inbuilt 80 cps 
printer. 

Sigma/OKI Personal Computers also 
have a large library of software from other 
suppliers. These include Digital Research, 
Micropro, Sorcim, and Australian 
applications from Cyres, Boulevard, IMS, 
John F. Rose and others. 

Packages ready for use under CP/M 
include Wordstar, Mailmerge, Supercalc, 
Spellstar, DBase II, FMS-80, Supersort and 
many many more. 
Our dealers will be pleased to give 
personalized advice. The Sigma/OKI 
Dealer index can be found earlier in this 
issue. 

SIGMA/OKI MICROCOMPUTERS 
11TH FLOOR, 157 WALKER ST., 
NORTH SYDNEY. 
Dealer Enquiries: (02) 436 3777 David Thomas 
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Lions and reading it in with the RDS func-
tion. 

In the first instance, a typing error gen-
erally forces you to re-enter the entire 
function definition; in the second instance 
an error means going back to a text editor, 
then restarting muSIMP to try again. Al-
though the interactive nature of the sys-
tem is ideal for entering algebraic prob-
lems, it does not provide a useful environ-
ment for development of muSIMP func-
tions. Some sort of built-in text editor 
would be very useful. 

muMATH/muSIMP-80 comes with a 
single A4 size manual in a three-ring bin-
der. The manual is about 150 pages in 
length and divided into 18 sections. It be-
gins with a short, well-written overview of 
the capabilities of muMATH followed by 
an introduction to computer hardware in 
general and the CP/M operating system 
(presumably for people who have bought 
a computer solely to run muMATH). Run-
ning muSIMP programs and saving a 
memory image comes next. This section, 
like most of the manual, is tersely written 
and requires reading at least twice before 
you really know what's going on. 

Following this, each of the muMATH 
packages are described in sub-sections 
of 2-5 pages. The description of muSIMP 
which occupies the second half of the 

manual is presented as a reference guide 
with a complete list and descriptions of 
the available muSIMP functions and 
operators. 

In respect of both muMATH and 
muSIMP, the manual alone is not ade-
quate to learn how to use the system. For-
tunately, the authors have realised this 
and provided 10 tutorial programs on disk  

which guide the novice user through the 
system. 

In terms of the standards we have 
come to expect from computer-assisted 
instruction, these programs are far from 
spectacular, but they succeed in explain-
ing and drilling the user in the basic con-
cepts of muMATH and muSIMP. 

The text of the tutorials is reproduced in 
appendices to the manual. However, the 
user is rightly urged to work through them 
interactively. The muSIMP tutorials are 
particularly interesting in their own right 
as they provide an introduction to the style 
of programming appropriate to languages 
such as LISP that are used in artificial in-
telligence applications. The muMATH/ 
muSIMP-80 software package is produc-
ed by the Soft Warehouse and distributed 
by Microsoft Consumer Products. It runs 
under CP/M or similar operating systems, 
including Apple CP/M with the Z-80 Soft-
card (which is the version I am using). The 
manual recommends a minimum of 24K 
RAM but to be really useful the system 
needs 48K or more. 

Anyone who does more than a trivial 
amount of algebra should benefit from 
muMATH. This includes scientists, en-
gineers and mathematicians. Even par-
ents might use it to do their children's 
homework. 	 ❑ 
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LANGUAGE 
TOOLKIT 
Interested in writing machine 	able to be used from disk or cassette 
language programs for the TRS-80 	-- is a machine- language 
Model I or III or the System 80? 	disassembling debugging program 
Whether you are a beginner or an 	to speed up your own machine- 
expert a Level 2 ROM Assembly 	language programming. Invaluable! 
Language Toolkit will save you hours 	 Trade-ins! 
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A personal 
message 

from IBM. 

The IBM l'ersonal Computer  
A tool for mo(krn tulles 

The IBM Personal Computer you've waited so long for is now available in Australia at a very competitive price. 
Take delivery today at your nearest authorised IBM Personal Computer dealer. 
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ailMerged Micro Tests M 

 

By David Bailey 

WHEN A school buys a computer for 
teaching use, and staff members are told 
the only limits to its use are their imagina-
tions, it's frustrating to sit down at the 
keyboard and find that your imagination 
has taken a sickle. 

The introduction of computers into 
schools has been received with a mixed 
response by teachers themselves. With-
out even considering little problems, like 
where the computer will be sited, who will 
be allowed to use it, when and for what 
purposes, there's still one major problem 
for the teacher who has overcome the 
hurdle of learning to program the 
machine: "How do I use this machine 
most effectively for helping my students, 
andtake advantage of it's ability to reduce 
drudgery?" 

There are a lot of teachers writing pro-
grams for the school micro with educa-
tional purposes in mind. In many cases, 
this is in isolation from work done by other 
teachers at other schools, and in the ter-
minology of the trade they are frequently , 
rediscovering the wheel. For this reason 
48  

there is a great need for publication and 
sharing of software and ideas for pro-
grams— programs which may have an ap-
plication not just in, say, mathematics, but 
also in English, history oranother field. 

In 1981, an article by Dr B Cornish was 
published by the Higher Education Re-
search and Development Society of Au-
stralia (HERDSA, Vol 3 No 1, March 
1981). In this article, Dr Cornish de-
scribed the problem of assessing student 
comprehension of matter presented in 
class, and of giving students rapid feed-
back when they demonstrated that they 
didn't understand some aspect. 

His solution was to set the computer to 
work preparing assignments for the stu-
dents on an individual basis — each stu-
dent has the same stem question, but a 
different set of data to work with. The stu-
dent than had to submit a set of answers 
to the teacher as proof that he had at-
tempted the questions. 

These answers could be compared 
against a list of the correct answers pro-
duced by the computer at the same time  

as it generated the original data. Marking 
time is thus reduced to seconds per stu-
dent instead of five to fifteen minutes. 
Those students who supplied correct an-
swers could then proceed, while students 
with incorrect answers would be sent off 
to produce answers for the questions 
which were wrong (Cornish supplied a 
new set of data for the second attempt). 
If the students still obtained an incorrect 
answer after a second attempt, they obvi-
ously needed help. 

The weak students and the competent 
students identified themselves without a 
great deal of effort on the part of the 
teacher, allowing him to devote effort 
where it was most needed. 

Of even greater beauty is that the stu-
dents could collaborate when attempting 
the work without the stigma of cheating, 
since with a different set of data, the an-
swers would be different for each student 
— but not the method of approach. Neither 
would the answers be available from the 
back of the book. 

Marks, for those who like Brownie 



points, can be awarded on the basis of 
two for an answer correct on the first at-
tempt, one for an answer correct on the 
second attempt and zero if no correct an-
swer is obtained: a very simple approach, 
which could also do away with the need 
for alternative methods of continual as-
sessment. 

Having read this, I was afire with the 
beauty of the whole approach. I consid-
ered writing a program in BASIC to pro-
duce the required text, data and answers 
and started to sweat at the amount of 
work necessary. So much so, that it got 
put in the 'too-hard basket' for a long time. 

Recently I had cause to explain the 
problem, how the system worked and 
what was involved in setting it up, when it 
occurred to me that I was rediscovering 
the wheel myself: almost everything re-
quired already exists within the Sandy's 
Word Processor program I use, or in any 
word processing program with mail 
merge facility. 

For those not familiar with the mail 
merge facility, it is a process by which a 
page of text can be merged with a list of 
names and addresses so that the whole 
emerges from the printer as a series of 
personalised letters, which appear to 
have been individually typed. 

To arrange this, it is necessary to pre-
pare the text of the letter with spaces ar-
ranged for the name and address of each 
person. The location of the spaces is se-
quentially specified by a marker, such as 
a & character followed by a numerical 
identifier such as &12 or &23. 

The text of the questions can be set up 
readily on the word processor, with iden-
tifiers inserted where required. However, 
we do need a set of data and that is where 
a little extra programming is necessary. 

Our table shows one such assignment 
sheet, with two questions concerned with 
graphical data. 

First we need a list of students' names. 
Assuming a disk drive on an Apple II, this 
can be obtained with the following pro-
gram. 
10 REM NAME FILE CREATOR 
20 DE.CHREI19)ACNRE(4) 
20 DIM B$(1011) 
40 1.0 
45 REM START OF ENTRY OF STUDENT NAMES 
50 I.101 
60 HOME:WAD SPRINT 'PRESS RETURN IF NO MORE STUDENTS:PRINT 
70 PRINT 'ENTER STUDENT ."1".  NAME ".;:INPUT 8$(1) 
80 IF BE(I)... THEN 180 
90 GOTS 50 
95 REM START OF NAME STORAGE 
108 PE.'NAME PILE' 
118 N.I-1 
120 PRINT DWOPEN.:FE 
110 PRINT DWWRITE.171 
140 PRINT N 
150 FOR I.1 TO N 
160 PRINT DEM 
170 NEXT I 
180 PRINT DEI.CLOSE.:P5 
190 HOME:STAB 5111TAB 5:PRINT .PINISNED.  
200 END 

Similar programs can be written to add 
or delete other names, or to sort the 
names alphabetically. 

Having set up the name file, your next 
requirement is a way of generating data in 
the required form for the mail merge pro- 

The 
IBM Personal 

Computer. 
We've made it 
a better tool 

r business! 
At ACI Computer Services, we're more than just a shopfront. 
We don't just sell you the world's most successful personal 
computer. We back it with business expertise that's rare in 
the computer world. That's because we currently provide 

Australia-wide data processing services for a list of nationally 
known companies. So our computer experts think in 

e. business terms as well. 
It's a better tool for you because 

we've taken the standard software range 
and supplemented it with the best available 

both locally and overseas. Plus, we offer 
a range of screens, printers, disks and special 

function boards to suit your business needs. 
You can use the IBM Personal Computer as a free-

standing unit, as well as a terminal to access the wealth of 
information in our mainframe IBM data banks. 
Phone for an ACI Computer Services Representative to call 
on you with complete details. Or mail the coupon below. 
Leasing and credit facilities available. 

Computer Services 
Business is our base. 

To ACI Computer Services 
0 Please send me full IBM PC hardware and software details. 
0 Please add my name to the distribution list for 'Personal', 
the PC Newsletter. 
Tick as required. 

Name 	  
Company Name 	  
Address 	  
	 P'code 	 Phone 	  

Sydney: 5759 Anzac Pde Kensington 2033 Phone 662 7C11 Melbourne: 310 Ferntree Gully 
Rd Nth Clayton 3168 Phone 544 8433 Brisbane: 7th floor 303 Coronation Dr Milton 4064. 
Phone 369 5877 Adelaide: 625 Port Rd West Croydon 5008. Phone 2681933. Perth: 32 Kings 
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"We will be flying at a height of 30,000 feet. 
Our air speed will be 500 knots. 

And there's a fair chance we're going to crash!' 

5. 
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VIDEO 

No smoking. Fasten your seat belt. 
You're about to take off in a 747. But on this flight 
you're the pilot. 

You could hardly describe THORN EMI's 
'Jumbo Jet Pilot' as simply another video game. 
It's more like a session in a flight simulator with 
life-like instrumentation and graphics. 

Jumbo Jet Pilot. 16K ROM. 
Cartridge. 5 skill levels. 
Performance rating. 
Controls: Throttle. Ailerons. 
Elevators. Undercarriage. 
Brakes. Still Indicator. 
Lights. Fuel. Longitude. 
Latitude. Air Speed. 
Artificial Horizon. Altitude. 
Pilch and Roll. Heading. 
Vertical Speed. 
Map Reference and Grid. 
Time Elapsed. 

To cope you need to be alert. You should 
expect the unexpected. And you definitely 
shouldn't lower the undercarriage when your air 
speed is dropping and the horizon suddenly 
appears vertical! 

On landing, your in-flight computer will 
assess your skills and give a 'performance rating'. 
If you manage to land that is. 

'Jumbo Jet Pilot' is one of 21 challenging 
new home computer games from THORN EMI for 
Atari 400/800, Commodore VIC 20, Apple 11 or 
Texas Ins. 99/4A. It's pretty demanding. But our 
programmes aren't all work and no play. 

'River Rescue', 'Kickback' and 'Soccer', 
are all-action games. 'Pool' and 'Darts' will suit 
armchair sportsmen. 

And whilst budding Beethovens play the 
'VIC Music Composer', would-be Chancellors can 
work on their budgets with 'Home Financial 
Management'. 

We also have educational puzzles for 
children that will puzzle adults at higher skill 
levels. But there's one simple idea behind all our 
titles; we ve designed them for players who are 

bored with 'run-of-the-mill TV games. 
Now, is that Kingsford Smith ahead? 
Or is it Hyde Park? 

The world's greatest TV games. 

JUMBO JET 
PILOT 

41, 

SUBMARINE COMMANDER 
RIVER 

RESCUE DARTS 

   

PROGRAMMES FOR ATARI 4001800 1Trodomork of Alorl Inc. wool whore Indicated). 
PROGRAMMES FOR COMMODORE VIC 20 (TrodonforM of Commodore International). 

1 
TO: THORN EMI Video Australia, 

P.O. Box 402, Haymarket, 
N.S.W. Australia, 2000 

Please send me FREE, the full 
catalogue of THORN EMI 
HOME COMPUTER GAMES. 

NAME 	  

ADDRESS 	  

	 POSTCODE 
Please indicate type of computer —
ATARI 400E1 ATARI 8000 VIC-20D 
APPLE 110 TEXAS INS. 9914ALI OTHERCI 
PREFER— CARTRIDGEO CASSETTEO DISK[? 

L 	  



commodore 

AN 8000 SERIES (CONSISTING OF 
CBM 8032, 8050 (DRIVE), 8023 
PRINTER AND CABLES) 
ACCOUNTING SYSTEM WITH 
SOFTWARE FROM $5320. 

FREE 32K UPGRADE WITH EVERY 
CBM 4016 PURCHASED - WHILE 
STOCKS LAST. 

PERSONAL - ENTERTAINMENT 
EDUCATIONAL - SYSTEM 

* 27K MEMORY EXPANSION BOARD 
FOR VIC 20 	NOW AVAILABLE 

COMMODORE 
HARDWARE 

AND SOFTWARE 
SPECIALIS1 

F% MICRO 
UISICIFIS 

Contact: 
MICHAEL LA ROBINA, 
472 ANZAC PDE., 
KINGSFORD, NSW 2032. 
(02) 662-4063. 

Student #1 

Instructions 

All questions must be attempted, and the answers only 
returned with seven days. Your answers will be marked as correct 
or incorrect. If incorrect, you will be required to attempt the 
question again and supply a second set of answers. In the event 
that the answers are not correct at the second attempt, you are 
required to discuss your approach to the problems with your 
teacher. 

Q 1. Plot the following data on to graph paper and determine the 
slope of the graph and the intercept on the Y axis. 

Y #2 #3 #4 #5 #6 #7 
	

ANSWER 	SLOPE = 

X #8 #9 #10 #11 #12 #13 	 INTERCEPT = 

Q 2. The following data are obtained from the equation of the 
form 

Y = a2 X - b 

Determine graphically the value of a and b. 

Y #14 #15 #16 #17 #18 ANSWER a 

X #19 #20 #21 #22 #23 b = 

gram, calculating correct answers and 
generating the required file of answers for 
the teacher: 

10 REM ASSIGNMENT DATA PRODUCER 
20 OS.CHRS1131eCRRS(4) 
30 REM THIS PROGRAM ALLOWS FOR UP TO 00 STUDENTS 
40 DIM AS(100,24),CS(100,41 
50 REM OPEN NAME PILE AND STORE THIS IN MEMORY 
60 FS.-NAME FILE' 
10 PRINT D$1.0PEN.)F$ 
00 PRINT D51.READ.IFS 
90 INPUT N 
100 POR 1.1 TO N 
110 INPUT AS(I,I1 
120 NEXT 
130 PRINT 13$1.CLOSE./PS 
140 REM SET UP MA1LMERGE INITIAL DATA AS REQUIRED BY SANDY'S 

WORD PROCESSOR PROGRAM 
150 AS(0,0).'24" 
160 A510,1).6NAME° 
170 AS(0,2)..y1.  
180 AS le ,3) ..Y2.  
190 AS (0 .4) -•03.  
200 A$(0,5)-.Y4' 
210 AS(0.6)..05" 
220 A$(0,714,y6' 
230 AS(0,8)..x1.  
240 AS(0,9)..10.  
250 AS(0,101..03.  
260 AS(0,11).°44° 
270 A$(0,121..15.  
280 A5(0,131.'06° 
290 A$(0,14)..01.  
300 AS(0,15)..02° 
310 A5(0,I61..y3.  
320 AS(0,17)..y4.  
330 A5(0,181..05.  
340 AS(0,19)..X1.  
350 AS(0,20)..X2.  
360 A5(0,21).*X3° 
370 AS(0,22)..X4°  
380 AS(0,23)..X5° 
420 66(0,24)..' 
430 REM START OF ANSWER GENERATION SEQUENCE 
440 REM DATA CALCULATION FOR N STUDENTS 
450 FOR 1.1 TO N 
460 CS(I,0).A$11,1) 
470 REM QUESTION 1 
480 REM 0.30 < SLOPE M < 1.20 
490 REM 5.00 < INTERCEPT S <14.00 
640 0.0.10-1(INT(90.RND(1)))/100 
650 C5(1,11 0STR5(M) 
660 11.5.00.(INT(900.RND111)1/100 
670 C$11,21.STRS(5) 
690 FOR J.1 TO 6 
700 AS(1,1 4.1).STR$(2.J)4..00.  
710 A$(1,74J).STR5(SeM.2.J) 
720 NEXT J 
730 REM QUESTION 2 
/32 REM 5.00 < A < 10.00 
/34 REM 7.00 < 0 < 15.00 
740 0.5.004(INT(500.1100(11))/100 
750 T.7.00/(INT1800.1100(11))/1110 
760 C5(1,3).STRSIMI 
770 CS(1,41.STRSITI 
700 FOR J.1 TO 5 
790 A$(1,164.1).STR513'J)+•.00.  
SOO U.S14 19.J.J1+T 
810 AS(I,13eJ).6TRS(U) 
820 NEXT J 
830 NEXT I 
840 REM END OP DATA PREPARATION START OF DATA STORAGE 
850 G6.°DATA" 
860 PRINT DS(.0PEN.,G$ 
870 PRINT 05/.14RITE.)G$ 
080 FOR 1.0 TO N 
090 FOR J.0 TO 24 
900 PRINT AS(I,J)  

910 NEXT J 
920 NEXT 1 
930 PRINT 1.15,.CLOSE'IGS 
940 REM END OF DATA STORAGE START OF ANSWER STORAGE 
950 FS.°ANSWERS.  
960 PRINT DS(.0PEN*(F$ 
970 PRINT D5(.14RITE./E$ 
980 PRINT N 
990 FOR Ni TO N 
1000 FOR J.0 TO 4 
1010 PRINT C5(1,71 
1020 NEXT J 
1030 NEXT I 
1040 PRINT DSr.CLOSE.(FS 
1050 HOME)VTAB 10:HTA6 6)PRINT 'FINISHED.  
2000 END 

The list of answers is shown; it only re-
quires a small program to list it for the 
teacher. 

No. 	Answer 

D. BRADLEY 

D.BLAIN 

1 
2 
3 
4 

1 
2 
3 
4 

1.16 
9.92 
9.01 
13.51 

1.05 
10.32 
6.34 

10.35 

The program required is as follows, or 
a variation of it: 

10 REM ANSWER LISTING PROGRAM 
20 05,1111$(13).0111$(4) 
70 DIM A5(100,7) 
40 Bi..ANSWERS.  
SO PRINT 115,40PEN./11$ 
60 PRINT 05(“READ.rBS 
70 INPUT N 
80 FOR 1.1 TO N 
90 FOR J.0 TO 4 
100 INPUT ASII,J1 
110 NEXT J 
120 NEXT I 
130 PRINT 05,.CLOSE.,BS 
140 PRINT DS;"PlAll.:REM TURN ON THE PRINTER 
145 PRINT 'Stu.. Name Answer No. Answer.( PRINT 
150 FOR 1.1 TO N 
160 PRINT AS(1,01; 
170 FOR J.1 TO 4 
100 NTAB 20 
190 PRINT 3,65(1,J) 
200 NEXT J 
210 NEXT I 
220 PRINT OS ).14140.  
230 END 



The 
DSI-A506 

provides 5 MB 
formatted (6 MB 

unformatted) storage 

$ 2795 HARD DISK 
EXPANSION 

FOR THE APPLE II 
Supports Apple DOS 3.3', Apple Pascal", and 

CP/M''. Intermixed. You can even allocate storage 
for all three systems on one hard disk, and transfer files 
easily from one system area to another. The Davong 
system reformats the transferred file automatically. 

Boots from hard disk, to save time when bringing up 
a different system. 

Available from all fine 
Micro Computer Dealers. 

SA 
Computer Programmes. 

Machines 	 Paul Campbell 08/2122661 
Old. 
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Expand your Apple II for a lot less money. Take this 
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C No Evil 
Jack Dikian and Grace Theo-
dorou continue their occasional 
series on modern computing lan-
guages with a look at the 'in' 
tongue of the Eighties — C... 

THE COMPUTER language C, originally 
written and implemented on the UNIX 
operating system by Dennis Ritchie at Bell 
Laboratories, is a small, all-purpose 
structured language. 

It's designed to be flexible enough to 
access the machine architecture, while at 
the same time provide the features of a 
higher level language such as those 
found in Pascal. This makes it an ideal 
language for system programming. In 
fact, over 75 per cent of the current UNIX 
operating system is written in it. 

C evolved from the older languages 
BCPL and B, in the same way Pascal was 

GALACTIC 
CROSSFIRE 
NO EXTRA MEMORY REQUIRED 
CONTROLLED BY JOYSTICK 
The ruthless Thorax has vowed to 

destroy you In revenge for the many 
times you have defeated him. He has 
sent his mutant robots to destroy your 
ship in the Orion Asteroid belt. 

For one or two players, five different 
speed levels and five different robot 
levels makes this game an action packed 
thriller. 

Distributed by OZI SOFT. 
Through: The Computer Spot 

Shop C4 MLC Centre, 
Martin Place, 
Sydney. 235-2971. 

Mail order 232-7704 
150 new programs for VIC-20 direct from U.S.A. 
Call or write for free catalogue. 
Dealer inquiries welcome.  

developed from Algol 60 and Algol-w. C 
has been widely available for many years. 
For example, it is implemented on most (if 
not all) DEC systems, IBM System/370 
and Honeywell 6000. More recently, ver-
sions have been written for a wide range 
of micros, including Cromemcos, Zenith 
Z89s, DECs and other CP/M-based 
systems. 

We cannot hope to cover all of C in an 
article such as this. Rather we will try to 
convey a feel for the language to the non-
C programmer through a description of 
the following language aspects: basic 
data types, control structures, program 
structures and some input-output. 

We mentioned earlier that C was a 
small language. This is due to the fact that 
C is very heavily dependent on a library of 
functions and general routines. 

This library is implemented with the 
compiler to carry out such things as input/ 
output (I/O), storage allocation and many 
other operations. For example, C does not 
provide string handling routines such as 
those found in Basic. There are, however, 
functions found in the library which can be 
called by C to handle these operations. 

For example, if we want to compare two 
strings, a call to the function 
STRCMP(S1,S2) will compare string S1 
to string S2 and return 0 if they are equal. 
Similarly, all I/O is carried out through 
function calls found in the system I/O 
library. 

Data Types 
C, like Pascal, has the facility to allow 

for the definition of new data types using 
the types already defined in the language. 
Some of the basic data types include the 
integers, reals, characters and, of course, 
arrays of the above types. C arrays are 
very much similar to those found in most 
BASICs, where the indices range from 
zero to some positive integer. 

C also provides a certain number of 
type directives. These directives are used 
with simple types to determine the size 
and, often, access speed of the particular 
variable. For example: 

loog tot 	x ; /. 0111 	declare a 	to be a variable of 
type integer, 	It may use 	32 bits 
to represent the number. 

short int y ; /. will declare y of type integer, 	it may 
use 16 bits to represent the number. 

./ 

register char II; /5  will 	declare h of 	type character, 	the 
compiler 	will 	place 	it 	in a machine 
register 	for 	increased speed. 

•1 

Some of the more powerful, but com-
mon data types provided in the language 
are described below. 

Structures 
A structure, like an array, is made up of 

many components; however, unlike an ar-
ray which has a homogeneous set of com-
ponents, the C structure has components 
made up of many different types. 

These are grouped together and acces-
sed by single name. Let us demonstrate 
this by defining a structure to hold a de-
scription of a person. 
struct PERSON I 
float height,weight; 
int age; 
char haircolouri101; 
char eye_colourilat; 

1,1ar sir, 7  

Variables of type PERSON can now be 
declared in exactly the same manner, as 
they would for type INT say. 

It should be pointed out that only eight 
upper/lower case letters and digits are 
significant in variable names. The under-
score character is also considered legal, 
and is often used in C variable names. 

For example the statement: 
ntrtict PERSON Achilles, Tortoise ; 

Will declare both Achilles and Tortoise of 
type PERSON. 
struct PERSON T.Itvi,o 	117s.,,att. ,ls, 

will set Tortoise to be of height 170.5, 
weight 60.0 and so on. 

A component of a structure can be 
selected through the use of the name of 
the structure (PERSON in this case), and 
also the name of the component, sep-
arated by a period. For example: 

C also provides a thing called a UNION 
which can hold values of different types at 
different times. For example, suppose we 
require a variable to hold a character at 
one stage in a program, and then the 
same variable to hold an integer at some 
different point in the same program block. 

This is useful if we do not know the size 
and or the type of a quantity we are to read 
(that is, float, integer and so on). Let us 
see how a UNION might be declared. 
unl, m unktp.w. 

I, 
Iloat in real; 
,lior 	in  
holt, 

buffer can now hold any of the above de-
fined types. It may, at first seem as if it can 
take part in any mixed mode operation. Of 
course this is untrue and the effective type 
of buffer is that of the most recent assign-
ment to it. 
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will assign to 'string' a pointer to the 
characters. 

if(expresein) I 
el; 
s2; 
;01 

float ront,epellon,temp; 
epsilon .1.0e-6 ; 
(fix .. 0) returniX)1 	return zero ./ 
else I 

square root(x) 	 I. find square root • / 
float 

The Pointers 
A pointer is a variable which holds the 

address of an object, usually another var-
iable. 

Unlike Pascal pointers, which can only 
point to objects in the heap, C pointers can 
point to both dynamic and static objects, 
thus allowing them to point to any variable 
as well as functions. 

In this article, we will only mention that 
pointer operations are very common in C, 
and give a few simple examples of their 
use. 

The statement: address—contents = 
*address ; will assign to the variable 
'address—contents' the content of what-
ever the variable 'address' is pointing to. 

The statement: address = &objects ; 
will assign to the variable 'address' the 
address of object. 

The following examples demonstrate 
two uses of C pointers: 

in
raY_Pointer 	ZSTORE101 . 1 
dex .. (array potnter 	71 ; 

will refer to the contents of STORE[j]. 

char 'string ; 
"ttieD ...hello out there" 

Assignments 
The '=' symbol represents the assign-

ment operator. For example, y=2.0 and 
x=z=3 will result in y being equal to 2.0 
and both x and z having values of 3. 

An operator to increment or decrement 
a variable is provided rather conveniently, 
by the following feature: the operator ++ 
increments the operand by one, while the 
operator -- decrements the operand by 
one. For example, 4- +counter is equiva-
lent to counter = counter + 1;. 

C does not support true boolean types 
and expressions; instead, a regular ex-
pression is used. A return of non-zero is 
'true' while zero represents 'false'. 

Like Pascal, C requires a semicolon at 
the end of every statement. However, un-
like Pascal where the semicolon is used 
as a statement-separator, the semicolon 
in C is used to terminate a statement. 

The curly braces are used in C to group 
a number of statements together in order 
to form a BLOCK. This is somewhat simi-
lar to the 'begin — end' construct of 
Pas,yx 'or example the statements s1,s2 
and s3 of the following code will only be 
executed if the expression is true.  

ecuted repeatedly until the expression be-
comes true. The expression is evaluated 
in every iteration. 

For example, let us consider a function 
that returns the largest common divisor of 
two integers. 

GCD (x,y) 
	

/II greatest common divisor ./ 
int x,y 

int remainder ; 
while; Y I" C1  1  
remainder = x A y ; 	I. x mod y */ 

" Y; 
y . remainder ; 

return(s) ; 	 I. return value of x 

The DO-WHILE is similar to the WHILE 
loop, but instead of having a test at the top 
of the loop, it performs a test at the bottom 
of the loop. This makes it very similar to 
the Pascal REPEAT loop. The syntax is: 
do 

statements 
whi1o(expression) ; 

It should be realised that statements will 
be executed at least once, which is some 
times desirable. Let us see how this might 
be used by writing a function to return the 
square root of the argument using 
Newtons' method. 

C The Expressions... 
Before considering the C expressions, 

let us first consider the more unusual 
Logical/Relational operators found in C. 

The Relational operators (less than, 
greater than and so on) are fairly common 
in most computer languages, but the 
operators '==' and '!=' are perhaps not. 
These are the equality operators, and are 
used in the following way. 

if ( x..1 I  	/• does x equal to 1 	./ 
if 1 x I. y )... 	/• is x not equal to y 	1 / 

C provides the McCarthy AND and OR 
Logical operators using double am-
persands and double vertical bars 
respectively. 

For example, the BASIC code: if (x=1 
and y=1) will be coded if (x= =1 && 
y==1) in C. 

These operators are more powerful 
then the ones provided by BASIC and 
Pascal, as evaluation of these expres-
sions can terminate on encountering the 
values False, and True. 

We mentioned earlier that C was able to 
get fairly close to the machine. One of the 
contributing factors for this is the exist-
ence of the Bitwise Logical operators. 

An example, of the use of the Bitwise 
might be: 
READY FLAG - READY FLAG I INTERRUPT ; 

This will set all Bits in READY—FLAG 
corresponding to set Bits in INTERRUPT. 
The vertical bar symbol is the Bitwise inc-
lusive OR operator. 

Looping Structures 
C provides three looping structures. Th-

ese are the FOR, WHILE, and DO-
WHILE. A BREAK, and CONTINUE, is 
also supported to exit, and 'jump' to the 
next iteration of the loop. 

The for loop has the following syntax: 

fur lexpression1;exPrees;on0 1 P ssiunil 
SI; 
S2;  
SI; 

In most cases, expression2 is a test, 
while expression1 and expression3 are 
assignments. Therefore, as long as ex-
pression2 is true (that is, non-zero), state-
ments S1, S2, S3 will be executed. For 
example: 

d -r .0; coUnter ‹. 10; I; .o; 
sigma = sigma ♦ 	ante; ;  ; 
fact 	fact 0  counter ; 

We would like to point out one thing in 
passing: C's FOR loops are extremely 
powerful compared to those found in most 
other common languages. 

This is due to the fact that the expres-
sions in the FOR structure can be as com-
plex as desired. In the above example, 
counter is incremented by one until it is 
greater than 10. 

The WHILE loop found in C is very 
much similar to that of Pascal. It has the 
following syntax: 
while; express 	I 

St; 
12; 
S3;  

The statements S1, S2, S3 are ex- 

root 	1; 
do 

runt .(y/root 	ranti/2 ; 
temp . x/(root • root)-1; 
if I  temp < 0) temp . temp .-1 ; 

while (temp < epsilon); 
return(r00t); 

• /• ond of equal.,  root ./ 

Input/Output 
So far, we have avoided the discussion 

of input-output. We did, however, mention 
that C does not provide any input-output 
facilities. 

All input-output facilities such as read-
ing from terminal, writing to terminal, read-
ing to, or from file are accessed through 
function calls to routines found in the 
input-output library. We will only consider 
a few simple features in this article, as a 
complete description would run into many 
pages to say the least. 

The simple way to write a character to 
output, is by using the function putchar(). 
This function will write a single character 
argument on the output stream. Printf() 
and fprintf() will write to standard output, 
and the named file output stream 
respectively. 

To print the string 'hello' on the screen, 
for example, the statement printf('hello); 
will suffice. 

Printf can be used in a much more gen-
eral way. For example we can write out 
values of variables in decimal, floating 
point, octal, hexadecimal, and so on. The 
following example should demonstrate 
this. 

,1 number . 10.9 
an integer 	= 40 	; 
printf("Rf Col", a_real_numher, an_Integer); 
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The easiest way to read a character 
from standard input is by using the func-
tion getchar(). Getchar() will return the 
next input character every time it is called. 
For example, c=getchar0 ; will place in c 
the next character from the input buffer. 

Getchar can be used with a file name 
argument to specify the input stream. 
Some of the more unusual features inc-
lude: ungetcO, which pushes back the 
argument on the input stream. scanf(), 
which reads characters from an input 
stream, interprets them according to 
some specified format, and stores the re-
sults in its argument list. 

The following example will demonstrate 
how we might use getchar() and putchar() 
to convert a lower case input file to an 
upper case output file. Also note this is a 
complete program for performing this task 
— C programs begin executing at the be-
gining of main. 

Main() is the only compulsory function 
needed in C programs. The main() func-
tion, (that is, the program) can itself have 
its own parameters, but we will not go into 
this at this stage. 
mals(I I 

char character; 
while II character.getcharl)) I. SOF I 

if(IA'r.characler ib character OZ.) 
putcharicharacter • 'A'-'a'l; 
else 

putcharIcharacteril 

What We Think 
C's high level data and control 

structures, together with its ability to come 
close to the basic machine, has allowed it 
to gain importance in both large-scale 
systems programming, and many micro 
utilities. 

It turned out, for example, that the com-
munications utility Your Computer used to 
get this article over the phone was written 
in C. 

For further reading, The C Program-
ming Language by Brian W Kernighan 
and Dennis M Ritchie (Prentice-Hall) can 
not be more highly recommended. 	LI 
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Offer closes March 31st. 
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COLUMBIA 
THE 16-BIT COLOUR COMPUTER 
BUILT FOR EXPANSION 
If your organisation requires a 
16-bit computer ... and demands 
the choice of all the software 
produced for the IBM-PC® ... 
and expansion cards produced for 
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MORE STANDARD 
FEATURES and 
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you are looking for the 

coLuMmu  isI  ALTIusza 
computer. The Columbia features 
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Columbia is the computer you are 
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Run rings around 
other Apple users 

Introducing a new and powerful 
Apple-compatible hard-disk drive . . the 
RO 100 series from Ampec This 
drive/subsystem offers a complete add-on 
mass storage subsystem for the Apple II 
microcomputer. 

Available in capacities from 4 Mbytes • 
to 16 Mbytes, these Saturn hard-disk 
drives have on-board microprocessors 
and feature fast access times to give you 
considerable improvement in system 
throughput. 

This current release of the Saturn 
subsystem includes DOS 3..3, Apple, 
Pascal and CP/M software support. With 
the subsystem installed, and using the 
supplied support programmes, you can 
have up to 16 Mbytes of additional disk 
storage — that's roughly equivalent to  

adding 80 Apple mini floppy disk drives 
to your Apple computer. 

Now at your Ampec dealer — the 
Saturn RO 100 disk drives. They really 
put, the icing on the cake — or, if you like, 
the cream on your Apple pi. 

he absoltacin peripheral thinking. 



The information race 
In a world where the speed of 

conveying information is so vital , Ampec 
have the Cast, quality printers to help you 
move with the times. 

The Ampec Mercury 8510 provides 2" 
to 91/2" paper widths and combines a print 
speed of 120 cps with high resolution 
graphics (144 x 144 positions per square 
inch maximum). It lets you switch select 
for utiidirectional or bidirectional print 
and all switches for'setup selection are 
placed together. 

For greater capacity and performance 
at a surprisingly low price you can choose 
the Ampec Mercury 1550. This 
high-quality matrix printer accommodates 
up to 151/2" paper width and can print  

up to 231 columns at a fast 120 cps. 
. Quality printing, quietly and quickly 

produced, is now within your reach, 
through the Ampec Mercury matrix 
printer range, 

The absolute in peripheral thinking. 
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Look at this 	 

O 

The Boss has a weird sense of 
humour, as you'll see when you 
look through the list of boards 
and equipment below. 
One of our suppliers, SME Sys-
tems, has just finished a major 
upgrade on 200 Government 
installations and we've got hold 
of this good gear for a song. 
Don't be fooled by the prices. 
It's good quality gear most sys-
tems engineers would give 
their eye-teeth to have. 

CENTRAL DATA S.B.C. KIT 
Features 2650 Microprocessor, video 
display Box 16 lines, 2K on-board. 
RAM; 4K ROM, Kansas City standard 
cassette Interface. 

Keyboard Port, Cassette Control Port, 
Monitor in ROM. All lines buffered & 
expandable to S-100 bus. Includes 
software on tape — ED/ASM, ALP, 

Basic, Debugger, includes h/ware & 
s/ware manuals, and software sources. 
Package price $200.00 

K-NAR also stock a full range of the 
lcrtests 5-100 boards. Write to us 
today for a full list of product data 
sheets. 

Items morked with *are sales tax exempt. For other 
items add' 20% sales tax were applicable. All priceeN 
pl. freight ($3.50 minimum). 

A • 
It' 	IL 	Ill 

COMPUTEFIARDS 
50 
Authorised 

Box 412, Dondenong, 3175 Phone (03) 735 5858  
distributor of Shit System products.  

To K-NAR Computer Cards 
Please send me product data sheets. 
(I enclose 4 stamps). 

I wish to order 
My cheque/order form is enclosed 
Please debit my Bankcard No. 
Name 
Address 

Signature 

Please 

for 

include me on your new product 
mailing list. I am mainly interested in systems 

0 Hobby, 0 Industrial use 0 Education 
0 Business 0 Process control 0 Other 
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TEAC DIGITAL TAPE DRIVES 
T-2-24*. 
We have 50 brand new 2-track drive + 
controller units with 760K bytes, 15" ips 
read write, 45 ips search mode, 75 ips 
rewind. 24bps data transfer rate. 
On-board LSI, intelligent controller. 
Needs parallel port interface, +5v/+ 
12v power supply. 
New price $600 + tax. Our Price $490. 

SHUGART SA 400 FLOPPY 
DRIVES* 
We have 60 of these 51/4" drive in ex-
cellent condition for a magic price. 
$250 each. 

DRC-II•  
The state-of-the-art S-100 memory card, 
with bank select, supports 64K to 256K 
bytes of Dynamic memory. 
Operates up to 4HMz. 
We have 30. Save $$$$$. 
New price $600. OUR PRICE $297. 

GP-100 CARDS* 
General Purpose S100 card. Has 2/16 
channel multiplexed inputs for use in 
keyboard encoding etc., on-board Real 
Time Clock Colander, buzzer, driver, 4 
on-board sockets for 2K CMOS RAM or 
4K Eproms; power-fail detect, on-board 
Ni-cad battery Si recharge circuitry; A-
way switch on parallel pod for optic 
selections. 
Software write/protect. 
Our bargain price $150. 

S100 EXTENDER/TERMINATOR 
CARDS 
We hay, • 17 of these (II Ihe steal puce 
of $40 

16-KEY KEYPADS* 
20 units unencoded with pin-out to suit 
GP-100. $30ea. 

4" MUFFIN FANS* 
We have 60 of these 240v fans for the 
steal price of $10 ea. 

S-100 HEAVY DUTY 
POWER SUPPLIES*  
8v @ Samos, 15v @ 2amps,- 18v @ 
2amps, +12v @ 5amps. Complete with 
extruded heat sink, regulators, cap- 
acitors and connectors. 
Our unbeatable price $75 ea. 

II-Slot S-I00 Mother Board 
Our Price $30 
SD Systems 2708/2716 Eprom Card 
16/32K, fully address selectable. 
(1 only). Our Price $80. 

SME 2708 16K EPROM CARDS 
Switch s, -1, •table for 8K, full address 
decodabli • 
Our Price $40. 

SD SYSTEMS 1VIPB-100 
Z90 CPU Card 
4MHz, 2k Eprom on board, front panel 
interface. 
A steal for $135 

CCS 16K STATIC RAM CARDS 
S-100, bank select.  
Our Price $195 

FDC-I 
Single-density floppy disk controller. 
Suits single/double-sided 5'4 or 8" 
drives. Handles up to four drives. 
Our Price $185 

MEE/T Eprom Eraser, inbuilt tinier takes 
9 chips. Erases in 20/30 mins. 
Our Price $95. 

S100 WIRE WRAP CARD. 
Doubt, -wiled & reflow soldered and 
gold-plated edge connectors. 
Buy an, I save. $-32 
5-100 11-SLOT CARD CAGE & 
POWER SUPPLY 
19" 8, veil mount $425 
Rack Mount $385 
Mini 5 conl$130 
SD SYSTEMS MEPC-41/0 CARDS 
On-board processors, 4 sena! ports. 
Manual supplied. New $700. Supplied 
'as is' condition. Price $150 



your computer 

tutorial 

Understanding 
Assembler 

Part XI 
Continuing with the development of a general-pur-
pose monitor program, Les Bell this month looks at 
examining and changing memory and running a 
program under the monitor. 

will already have positioned the cursor just after the letter S of 
the command line, and so we must first skip spaces to get to 
the first non-blank character, and then get that number into the 
HL register pair: 

subst: 
call 	spskip 	; skip over spaces 
call 	getparm 	; get start address 

LAST MONTH WE got the basic monitor going, with the ability 
to dump memory to the display as well as exiting back to CP/M, 
under which the monitor is being developed. This month, we 
shall move on to a method of changing memory and of jumping 
to subroutines. 

The first problem we can solve in much the same way as DDT 
uses to examine and change memory: the S (for substitute) 
command. The user types S, followed by the address at which 
substitution is to start, and the monitor responds with the con-
tents of that location, then waits for a new value to be input. 

If no value is entered, the old contents of the memory location 
are left unchanged, and the machine goes on to examine the 
next location. Data input is terminated by input of a full stop. 

We have already written many of the subroutines which will 
be necessary for this job. For example, we already have a line 
input routine with primitive editing, which will allow us to enter 
values, and we have routines to input a hex value from the line 
and to output a hex value to the console. 

Writing the substitute command, therefore, should simply be 
a matter of calling these subroutines in the right order, with a 
bit of loop control tacked on. 

And so it turns out. Our first job, when we enter the routine, 
is to parse the rest of the command line, to get the address at 
which the substitute command will start operation. The scanner  

There's nothing very complex about that. Next we must output 
the address, followed by a space, then get the contents of that 
memory location, and print that, followed by another space. 

Since we will have to do some hex conversion work in HL, 
we save the address pointer on the stack for later: 
substl: 

call 	h16 
	

; output address 
mvi 	c,' 
	

; and then a space 
call 	putch 
push 	h 
	

; save address on stack 
mov 	a,m 	; get memory contents 
call 	h8 
	

; output byte in A 
mvi 	c,' 
	

; space in C 
call 	putch 
	

; and output it 

Now we need to get a hex number from the keyboard. We just 
point to the line input buffer and call the get/n routine: 

; point to buffer 
; get a hex number (or whatever) 

Having got either a hex number, or a decimal point, or nothing, 
into the buffer, we now have to examine it and figure out what 
to do. 

If it is a dot, we jump back to the mainline, and if it's a carriage 
61 

lxi 	h,buff 
call 	getln 
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SBORNE USERS 

PERSONAL ACCOUNTING SYSTEM © 
Contains 20 Menu driven, linked 
programs, including 
• ENTER Transactions 
• SEARCH Transactions 
• LIST Transactions 
• EDIT Transactions 
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• BALANCE Sheet 
• POST General Ledger 
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subst2: 
pop 
	

h 
	

; restore stack 
inx 
	

h 
	

; move on 
jmp 	substl 
	

; and loop round 

return, we skip over the code which changes the memory loca-
tion, continuing round the loop. 

lxi 	h,buff 	; point to beginning of buffer 
shld 	cursor 	; set cursor there 
mov 	a,m 	; get first char 
cpi 	; is it a dot? 
jz 	mo▪ nl 	; back to mainline 
cpi 	acr 	; if it's a cr, don't change 
jz 	subst2 	; skip over change code 

Now we've worked out that it's not a special character, the rest 
of the line should contain the hex value to be placed in memory. 
So the first thing we do is get the value into the HL register pair, 
using the getparm routine written before, and then move the 
lower half of that sixteen-bit value into the accumulator. 

A POP H instruction will now restore the pointer to memory, 
and we can store the accumulator into memory using a MOV 
M,A instruction. The loop is completed with an increment 
pointer instruction and a jump, and that completes the major 
part of the code. 

call 	getparm 	; get hex number 
mov 	a,1 
	

; mov byte into a 
pop 	h 	; get back address 
mov 	m,a 	; and store byte 
inx 	; move on to next 
jmp 	substl 
	

; and loop round 

The only thing that remains to be taken care of is the code to 
balance the stack and increment the pointer without storing to 
memory in response to a carriage return: 
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That completes the 'substitute' command code. To implement 
it as part of the monitor, you should use a text editor to read it 
into the monitor source code file (monitor.asm) and then reas-
semble the monitor. 

You will need to change the entry for 'S' in the scanner jump 
table to read 'dw subst', so that when the monitor is reassem-
bled, the S command will jump to the routine. 

Jumping to Programs 
One of the major reasons for using a machine code monitor is 
the ability to develop routines and programs. For this reason, 
we need to have the ability to transfer control to a program and 
return to the monitor upon completion. 

Ideally, we should also like to set breakpoints, that is, points 
at which the program will stop running and hand control back 
to the monitor so we can see what is happening. 

However, let's not try running before we can walk. We'll get 
to breakpoints in due course; meanwhile, we'll add a 'Go' com-
mand to the monitor which will allow us to jump to locations in 
memory and then return control to the monitor. 

The first thing to notice about the go command is that we want 
to leave a return address on the stack: either the entry point of 
the monitor or the address of a routine (which can directly fol-
low) which will manage the return. In this case, I've chosen to 
return to the monitor entry point. 

The technique is very simple. We know, upon entry, that the 
remainder of the command line should contain the address to 
jump to, so we use the existing spskip and getparm routines to 
get that address into HL. 

We then save that address in DE (using the xchg instruction) 
and load HL with the address of the warm boot routine. After 
pushing this onto the stack, ready to act as the destination of 
a return instruction, we exchange the DE and HL registers 
again, and load the program counter with the contents of HL. 
That's it. 

***************************************************************** 

* 

go command 
	 * 

* 
***************************************************************** 

; go (jump) to an address from command line 

go: 	call spskip ; skip over spaces 
call getparm ; get address to go to 
xchg ; save in DE 
lxi h,wboot ; get return address 
push h ; and place it on stack 
xchg ; get go address again 
pchl ; and go 

The program under development will now run normally (or ab-
normally — it's under development, after all), and will terminate 
by performing a RET instruction which will bring it back to the 
warm boot entry point of the monitor. 

Now, this routine can be incorporated into the monitor in 
exactly the same way, using a text editor to read it in and chang-
ing the 'G' entry in the scanner jump table. However, there is 
one other thing that will have to be changed in the monitor pro-
gram. 

As it stands, the mainline transfers control to the scanner 
routine through a CALL instruction, pushing a return address 
onto the stack. Now, if this routine re-enters the monitor by a 
straight jump to the warm boot entry, as things stand that return 
address will never get popped off the stack, which will grow 
down in memory until it overflows. Not good. 

The monitor will have to be modified slightly so that the warm 
boot routine sets up the stack, and not the first entry in the main-
line code, as it currently is set up. This is left as an exercise for 
the reader; next time we print the monitor in its entirety, you'll 
see how I've chosen to do it. 

Next month, breakpoints. 	 O 



* Exchange cartridge service 
* Bonus discounts from the 

VIC CENTRE CATALOGUE 
* Club member specials 
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MAIL ORDER 
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GET YOUR NAME IN FOR OUR 
1983 CATALOGUE OF VIC-20 AND 
C64 HARDWARE AND SOFTWARE. 

TRADE-INS GIVEN ON: 
ANY WORKING VIDEOGAME UNIT + A 
GAME TRADED ON A VIC-20 	 $25 
ANY WORKING SINCLAIR ZX81, ATARI, 
WIZARD, INTELLIVISION AND VIC-20 + 
A GAMES CARTRIDGE AND POWER 
SUPPLY FOR THE UNIT TRADED ON A 
COMMODORE 64 	 $50 
VIC-20 IN Al CONDITION, MANUAL ETC. 
COMPLETE IN ORIGINAL PACKAGING 
TOGETHER WITH ONE COMMODORE 
GAMES CARTRIDGE 	 $100 
+ ADDITIONAL CARTRIDGES UP TO 6 
	 $5 EACH 
= TOTAL TRADE POSSIBLE $130 ON A 
COMMODORE 64 

From the VIC CENTRE in conjunction with CW Electronics 
416 Logan Road, Stones Corner, Brisbane, 4120 
P.O. Box 274 Sunnybank, Old 4109, Australia 
Tele.: (07) 397 0808 397 0888 Telex:AA4081 1 Brian Beamish commodore 
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• • • • THE CLUB 	• 
■ The VIC CENTRE COMPUTER CLUB • 
• APPLICATION 	 ■ 
• • 
▪ NAME: 	  

•  

• ADDRESS: 	  
•  

•  	  

•  
SUBURB: 	 P/CODE: 

• 

■ PHONE: 	  

■ 
• 

Membership Fee $55.00/$30.00 

• ❑ Pay by Bankcard/ 
111 	Bankcard No: 

• Expiry Date: 

• El Pay by Cheque/Money Order 

•  Cartridge Title required: 
• 

• Alternative 
•  
■ Signature:( Member 

• 
and Card Holder) 	 

111 	NOTE: The signing of this form indicates agreement to the rules 

• 
of membership. 

■ Date: / /1983. 

• 
• RECEIPT & RULES 
■ CONDITIONS OF MEMBERSHIP: 
■ (1) Membership fee of$55.00 ( incl.first Commodore cartridge) 
■ Non-cartridge member $30.00, both renewable annually. $10. 

• (2) Reduced membership rates are available with additional 
■ cartridges purchased at the time of making membership application. 

(3) Exchange of Cartridges allowed at the rate of $7.00 at time 
■ of exchange. ( + $1 certified postage if applicable ). 
MI 	(4) The variety and number of cartridges available for exchange 
■ will be controlled by The VIC Centre. 

• 
(5) All Cartridges returned for exchange must be working and 
undamaged. 

■MI (5A) A service charge will be incurred on all repairable 
cartridges. 

■ (6) Packaging and instructional material must be returned with 

• the cartridge and in good condition. 
■ (7) The cartridge returned must be the same cartridge borrowed. 

(8) MAXIMUM time exchange is I calendar month, after this 
• time the cartridge is unreturnable and deemed the property of the 
• member. 

•  

• Date: / /1983. 

■ SIGNATURES:(Client) 	  

• 
▪ 	(The VIC Centre) 	  

NOTE: The signing of this form indicates agreement to the rules 
of membership. 

CLUB MEMBER BONUS 
MEMBERSHIP DISCOUNT 

For every one dollar spent with the Vic Centre you will receive a 
credit certificate for 12 cents against future purchases i.e. 
Vic-20 $299 = 	 Credit Certificate of $35.88 
Vic - Printer $ 479 = 	Credit Certificate of $57.48 
2 Vic Cartridges $79.90 = 	Credit Certificate of S 9.59 

This does not apply to orders below $50, Club Specials, items 
purchased using Credit Certificates. or on trade-ins. 

JOIN THE 
CLUB 

The VIC CENTRE 
COMPUTER CLUB: 
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your computer 

tutorial 

Basic For Birdwatchers 
Part XV 

As we draw to the end of this 
course in BASIC programming, 
Les Bell turns his attention to error 
handling and debugging.. . 

WE ALL make mistakez from time to time; 
yours truly is no exception — I do things 
like inputting silly values into programs by 
accident and then wondering why the pro-
gram just collapsed into a quivering heap. 

This month, we'll learn how to avoid 
such disasters. 

When that I was but a little boy, learning 
programming for the third time at Univer-
sity, we engineers used to use a fair sized 
time-sharing mainframe. It used to be a 
favourite game of spotty little first-year 
wimps to try and crash the system. While 
the system was armoured against such 
facile ploys as dividing by zero there were 
other ways of bringing the system to a halt 
and thereby losing everybody's work. 

With a single-user microcomputer, 
there's no need to armour-plate your pro-
gram against other users but it is still ad-
visable to try to make your program as 
fool-proof as possible. In any program, 
there are all kinds of ways that invalid data 
can be input or can somehow be derived 
during a run, giving rise to any of a 
number of curious error messages from 
the BASIC interpreter or, if you're un-
lucky, total silence or even a scrambled 
disk file. 
64 

Microsoft BASIC, the most common 
variant, has 39 or even more error mes-
sages. These can range from a terse 
'?SN' issued by the smaller versions of 
the language to the slightly more com-
prehensible messages of the extended 
and disk versions. What this means is that 
there are 39 or so things that can go 
wrong while your program is running, and 
it may be that your operator will be con-
fronted by a cryptic error message. 

Wouldn't it be better to have the com-
puter 'trap' that error and either attempt to 
do something sensible to correct it or ex-
plain the situation to the operator in a 
rather more (dare I say it?) 'user-friendly' 
way. MBASIC provides a way to do that 
using the ON ERROR statement. 

This takes the form ON ERROR GOTO 
xxxx, and enables error trapping. After 
this statement has been executed, any 
error will cause a jump to the specified 
line, which should be the first line of an 
error handling routine. Error trapping can 
be disabled using the statement ON 
ERROR GOTO 0, which will cause 
MBASIC to issue its standard messages. 

The error handling routine may perform 
several different functions. The first thing 
most routines will have to do is identify the 
error type, which is stored in a 'reserved' 
variable named ERR. The line number at 
which the error occurred is also stored, in 
the variable ERL. 

Once the error has been identified, an  

attempt can be made to recover from it or, 
alternatively, the program can be aborted. 
If recovery is attempted, normal operation 
is resumed with the RESUME statement. 
This takes several forms. RESUME will 
resume execution at the statement which 
caused the error, while RESUME NEXT 
will resume at the following line. RESUME 
xxxx will resume at line xxxx. 

Examples 
A common mathematical problem is 

finding the roots of a quadratic equation; 
that is, an equation of the form: 

ax2 + bx + c = 0 

There are several possible results: 
either the two roots will be real, and possi-
bly equal, or they will be imaginary. The 
formula for finding the roots is: 
R1, R2 = (-B +1- SQR(B*B-4*A*C))/(2*A) 

If B*B-4*A*C is negative, then the 
roots are imaginary; the problem is that 
we will be attempting to find the square 
root of a negative quantity and BASIC will 
normally respond with an 'Illegal Function 
Call' error message. 

The obvious thing to do is to test before 
performing the square root calculation to 
find if the argument is negative and jump 
to the appropriate routine, but for the sake 
of demonstrating error handling, we'll do 
it differently. We'll go ahead and try to 
take the square root, trapping the error if 
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PERSONALLY... 
IT HAS TO BE NEC 
NEC's desktop Personal Computers 
are a sophisticated and practical 
solution for any business that needs 
a personal support system. 

They're designed for absolute 
reliability and built by NEC to the 
highest technical standards. 

The APC (Advanced Personal 
Computer) is our revolutionary new 
desktop, just released in Australia. 

Its integrated storage capacity 
(2MBytes) makes it the micro-
computer that's best suited to a real 
desktop business environment. 

The true 16-bit capability of its 
8086 processor makes it the most 
powerful machine in its class. 

The APC's high-resolution 
colour graphics (640 x 475 pixels) 
run circles, arcs and lines around 
everybody else, and its screen 
images set new standards in clarity. 

Our business software has been 
optimised to match the APC's unique 
hardware features and capacity. 

The wide range of software 
applications include business plan-
ning, budget analysis and all types 
of general accounting. There's 
also a remote intelligent terminal 
operation with asynchronous or 
bi-synchronous (3270, 3780) com-
munications capability. All this 
from under $5,000 recommended 
retail price, including tax. 

Both CP/M-86 and MS-DOS 
operating systems are supported by 
the APC, to solve business problems 
in the simplest, most cost-effective 
way possible.  

The PC8000 desktop personal com-
puter is our 8-bit little brother to the 
APC. It's ideal for financial modelling 
and general accounting, 
and has the same 
intelligent remote 
terminal capability 
as its big brother. 

The PC8000 
supports industry 
standard CP/M-80 
and N-BASIC, giving 
it a wide range of 
applications software.  

When you install an APC or PC8000 
computer you will also get the 
benefit of our fully trained dealer 

back-up service. 
He'll not only help you 

work out your exact require-
ments and show you how to 
get the most out of your 

computer system, he'll 
also show you how 
NEC stands behind 

him in the prov- 
ision of hard-

ware maintenance. 
PC8000 

Please send further information about then APC111 PC8000 including 
a list of authorised NEC dealers. 

NEC Information Systems Australia Pty Ltd (Incorporated in NSW), 
99 Nicholson Street, St. Leonards 2065. Telephone: 4383544. 

	

Name. 	 
Address. 	  
Postcode: 	 Phone. 	  

NEC 526A. 

TOKYO JAPAN 



AUTHORISED DEALERS 
NSW 
Smith and Lane Management, 

2nd Floor, 51 Bathurst Street, Sydney. (o2) 2647651. 

Office Updates Computer Suppliers, 
4S Erskine Street.Sysine)L (02)291991. 

L.S.T. Electronics, 
Suite 1-7, n Fitzroy Street Tamworth.  (o67) 663162. 

Bisplan Consulting Services, 
2nd Floor. to Help Street ChatswOOtt  (02)4197822. 

Compu-K, 
7 Casino Street.  South Lismore.  (066)218180. 

Compute CBM Systems, 
Suites, and Floor. 38 President Avenue carLagbah. 
(02)525 5022. 

Computer Gallerie, 
66 Walker Street,  North Sydney, (02)92934.97. 

Hospital Computers, 
86 Kareena Road Miranda.  (02)5240376. 
Lexington Data Corporation Pty. Ltd., 
6th Floor, 275 Alfred Street li9151LSyd 	(02)922 3533. 

Si Microcomputer Imports arid Si Microcomputer 

Products. 
107 Walker Street North Sydney..  (02)9223977. 

Intelligence. 
418 Floor. 204 Clarence Street. Sydney  (02)295431. 
Challenge Computers Australia Pty. Ltd, 
66 Berry Street North Sydney,  (02)437 4322. 

Cybernetics Research Systems Consultants, 
120 Lawson Street Redfern.  (02) 6988286. 

IBS Marketing Pty. Ltd. 
14 Marian Street Haberfield.  (02) 7994244. 

Datascape Pty. Ltd., 
33 Grosvenor Street Neutral Bat. (02)9091233. 

City Personal Computers Pty. Ltd. 
0383 Pacific Highway Crows Nest.  (02) 922 360o. 

System Services In ternation Pty. Ltd. 
Suite 7. 2.4 CliffStreet. Milton's Point.  (02)922 3621. 

Acr 
Boulevard Business Services, 
Scott House, 219 London OITUIL, Canberra  Cny (o62) 483411. 

VICTORIA 

Dedicated Micro Systems 
73 Canterbury Road.  Canterbury,  (03)8369270. 

Pedersen Computer Systems, 
8 Scoresby Road.liayswater„ (o3) 729 4366. 
Wilkinson Computers Pty. Ltd., 
757 Riversdale Road,  Camberwell.  (03)8367692. 
IMC 
Information Management Consultants Pty. Ltd., 
9 Church Street,  Hawthorn.  (03) 861 5652. 

Ashley Computer Services. 
12 LiWnett COWL  MOrningtAll. (059) 75 1259. 

Data Parts, 
it Edward Street, Sheppa  rton.  (o85) 217155• 

D.D. Webster Electronics, 
17 Malvern Street, Bayswater.  103)7298444 

Entercom Computer Co., 
136 Bridge Street.  Richmond.  (03) 4295883. 

Fleet Management Systems Pty. Ltd., 
Suite 4. - 493 Riversdale Road,  Camberwell.  (03)82 7512 
Comp-Soft Micro Computer Services, 
235 Swan Street,  Richmond.  (03)428 5269. 

Bolton Bros. Pty. Ltd., 
Mitchell Street,  Bendigi2. (o54) 43 14SS• 
D4 Data Pty. Ltd., 
19 Piedmont Court, Croydon. (os) 7256637.  

Harders Education and .Computer Consultancy 

Services, (HECCS) 
941 Heatherton Road, Springvale (os) 478842  

PC 8000 

SOUTH AUSTRALIA 
Dolling Associated Cash Register, 
307 North East Road, Hampstead Gardens.  (08) :2614166. 

Copia Business Machines, 
247 Morphea Street, Adelaide.  108) 51650o. 

WESTERN AUSTRALIA 

Computer Country Holdings. 
118 Hector Street. Osborne Park.  Perth. 109/ 444 7431.  

Gordon Howard and Associates. 
6t6 Newcastle Street,  leederville.  (091 3188033. 
Computer Services of WA Pty. Ltd., 
465 Canning Highway. Como. 1091450 5888 

QUEENSLAND 

Cairns Computer Centre, 

R. E. Hunter and Associates Pty. Ltd. 
8 lone, Street,  Westcourt.  Cairns. 10701 51 59o2 
M. D. Research, 
21 Niles, Street, Wood)  Point.  to?) 184 23 si 
Micronix 

Blackmore Street. Windsor.  (oil 579:52 
B.G. Kaye and Associates, 
GPO Box 713. 333  Queen Street,  Brisbane.  107) 2296803,.  

Computer City, 
193 Cavendish Road, Coorparoo. (oi) 394216E. 
Computer Joe, 
ats Ingham Road, Townsville.  (077172 3671 
The Data Professionals, 
172. Edward Street.  Brisbane.  (071 229 poi 

Toowoomba Computer Centre, 
BoB Hume Streelt, TOOW000 tba,  (o7b) 32 7542 

TASMANIA 

Quantum Electronics Pty. Ltd. 

Electronic Manufacturers, 
Cnr. Liverpool and Harrington Ms. Hobart (002) 34300. 

Dot-Byte Personal Computers. 
1 45 Warwick Street,  Hoban  (002)34:7555 

NEC 
TOKYO/JAPAN 

PERSONAL COMPUTER SOFTWARE 
AND AUTHORISED DEALERS 

SOFTWARE 
Category A: 
Software sold by NECISA as the sole 
distributor of these packages on NEC 
personal computers. Full support 
provided by NECISA. 
Category B: 
Third party software with which 
NECISA is familiar and has demon-
strated and tested and for which first 
line support may be obtainable from 
NECISA, but no warranty is implied. 
Product is obtainable from author or 
under certain circumstances, via 
NECISA. 
Category C: 
Third party software which is claim-
ed to run on NEC Personal Computer 
products but which NECISA has not, 
as yet, fully evaluated. 

8-BIT SOFTWARE AVAILABLE FOR 
PC8000 PERSONAL COMPUTER 
Operating Systems 
CP/M-80 V2.2 	 (A) 
Languages 
NBASIC 	 (A) 

Thlecommunications 
I.E. Bisync - 80/3270 
I.E. Bisync - 80/3780 
I.E./Modem (Asynch) 
Word Processing 
Benchmark Word Processor 
Benchmark Mail List Manager 
Benchmark Telecommunicator 
Wordstar 
Mailmerge 
Spellstar 
Data Management 
dBASE II 
Datastar 
SuperSort 
Caxton Cardbox 
Financial modelling 
Calcstar 
Micromodeller 
Multiplan 
Accounting 
Padmede 
Challenge 
I.M.S. 
16-BIT SOFTWARE AVAILABLE 
FOR ADVANCED PERSONAL 
COMPUTER 

'A 
A 
A 

A 
A 
A 
(B 

C9 

(A 

CC  
(C) 

C 
(B 
(C) 

(B 
(C 
(C 

Operating Systems 
CP/M-86 
MS-DOS 
Languages 
R.M. COBOL 
C/BASIC-86 
PASCAL MT-F/86 
Telecommunications 
I.E. Asynch - 86 
I.E. Bisync - 86/3780 
I.E. Bisync - 86/3270 
I.E. Bisync - 86/HASP 
Word Processing 
Benchmark Word Processor 
Benchmark Telecommunicator 
Benchmark Mail List Manager 
Data Management 
dBASEII 	 ( 
Financial Modelling 
Microplan Spreadsheet 
Microplan Business Planner 
Microplan Consolidator 	( A  
Accounting 
IMS ( Ascent) 	 (C) 
Compact 	 (C) 

(A) 
(A)  

(A 
(B)

)  

(B)  

(A) 
(A) 

1A1 

A) 
A
A)

)  

A) 

A) 



Where to get the world's first full colour 
fullvower computer for $299. 

NEW SOUTH WALES 

SYDNEY: The Computer Spot, 
Shop 4, MLC Centre (02)235 2971 

SYDNEY: Computerwave Pty. Ltd.. 
Cnr. George & Market Sts. 
(02)238 9111. 
CHIPPENDALE: The 
Microcomputer House, 118-120 
Abercrombie St. (02) 698 7076 
KINGSFORD: Micro Visions, 472 
Anzac Parade. (02) 662 4063 
CROWS NEST: City Personal 
Computers, 5/385-389 Pacific 
Hwy. (02)922 3600 

KILLARA: Nauta 8 Associates, 28 
Blaxland Road. (02) 498 2858 

BROOKVALE: Pitwater Comp. 
Sales, 22 Carter Road. 
(02)939 6760 

GRANVILLE: Desktop Computer 
Systems, 10 Cowper St. 
(02)637 3062 
PARRAMATTA: Trinity Computing, 
Shop 5, 1-9 Palmer St. 
(02) 683 4349 
LIVERPOOL: Computer Focus, 
Shop 4/224 George St. 
(02) 600 8222 
HURSTVILLE: Direct Computer 
Sales, 198 Forest Rd. 
(02) 570 8344 
Also at Cnr. Appian Way & Nth 
Terrace, Bankstown. (02) 708 5311 

BALGOWLAH Trevor Burton Ply. 
Ltd .1st floor, 123 Clarence SI., 
(02)290 1233 
LISMORE: Parrys Office Supplies, 
25 Molesworth St. (066) 21 7331 

TAM WORTH: Pacific Accounting 
Systems, 515 Peel St. 
(067)66 5122  

CARINGBAH: Compute Systems 
Pty. Ltd., 5 President Ave. 
(02) 525 5022 
NEWCASTLE: New Tech 
237 Hunter Street (049) 2 3343 
NEWCASTLE WEST: Cenco 
Computer Systems, Shop 4, 787 
Hunter St. (049) 69 2902 
MAYFIELD: Computer Cellar Pty. 
Ltd., 136 Maitland Rd. 
(049)67 5700 
TAMWORTH: LST Electronics, 11 
Fitzroy St. (067)66 3162 
PORT MACQUARIE: Central 
Coast Bus. Mach., The Hub Cen. 
Bellbowrie. (065) 83 2035 
WOLLONGONG: South Coast 
Computers, 345 Keira Rd. 
(042) 28 7755 
WOLLONGONG: L&B Radio TV 8 
Hi-Fi, 250 Crown:St. (042)28 6911 
NOWRA: Centcorp, 90 Worrigee 
St. (044) 21 3263 
CAMDEN: Seahorse Computer 
Serv., 33 Mitchell St. (046) 66 6406 
ALBURY: Special Office Equip., 
535 Hume St. (060) 21 4481 
FINLEY: Finley Computer Service, 
Shop 2, 81 Murray St. 
(058) 83 1930 
ORANGE: Calare Data Systems, 
39 Sale St. (063) 62 6811 
ORANGE: The Computer Orchard 
1 Regency Place (063) 82 3889 

CANBERRA 
YARRALUMLA: Yarralumla 
Software, 41 Bailey Place. 
(062) 82 1379 
PHILLIP: Computerland Canberra, 
22-24 Colbee Court. (062) 82 2342 
FYSHWICK: Steve's Comm.  
Centre, 57 Wollongong St. 
(062) 80 4339 

VICTORIA 

MELBOURNE: B.S. Microcomp 
P/L, 4th Flr., 561 Bourke St. 
(03) 614 1433 
MELBOURNE: Computer Country 
338 Queens Street (03) 329 7533 
MELBOURNE: Computerland 
Melbourne City Centre123 Lonsdale 
Street (031 662 2133 
MELBOURNE: Billy Guyatt, 
Cnr. Dandenong & Koornang Rd., 
Carnegie (03) 569 0231 
CARNEGIE Billy Guyalt, 
1st floor, Centre Plaza, Cnr. Bourke 
& Swanston St., (03) 663 1614 
RINGWOOD Billy Guyatl. 93-99 
Maroondah Hwy., (03) 870 2611 
HAWTHORN EAST: Computerland 
Camberwell 399 Rlversdale Road 
(03) 813 1300 
ABBOTSFORD: Edible 
Electronics, 50 Park St. 
(03)41 5708 
MONT ALBERT: Panatronics P/L, 
691 Whitehorse Rd. (03)890 0579 
CHELTENHAM: Contronics, 99 
Argus St. (03) 584 6311 
BENDIGO: Minil Computer 
Service, 119 McRae St. 
(054)43 2589 
SHEPPARTON: Data Parts, 1.3 
Naomi St. (058) 21 7155 
BAIRNSDALE: Gippsland 
Computers, 167 Princess Hwy. 
(051) 52 5939 

QUEENSLAND 

STONES CNR: C. W. Electronics, 
416 Logan Rd. (07) 397 0888 
SOUTHPORT: TRS Office 
Equipment, 115 Ferry Rd. 
(075)32 3200 
MOUNT ISA: Mount Isa Computer 
Centre 34 Paradise Flats 
(077) 43 6476  

TOOWOOMBA: Downs Office 
Equipment, 203 James St. 
(076) 32 4733 
ROCKHAMPTON: Rockhampton 
Sound Centre, 7 Denham St. 
(079) 27 3618 
CAIRNS: Onro Industries, 136 
Sheridan St. (070) 51 6111 
MAROOCHYDORE: Computer 
Business Aids, 33 Sixth Ave, 
(071)43 5551 

SOUTH AUSTRALIA 

ADELAIDE: Abraxas Computers 
Pty Lld 151 Hutt Street (08)223 5133 
ADELAIDE: Southern Info & 
Robotics, 55 Hindley Street 
(08) 212 7936 
ADELAIDE: Norlhgate Computing 
Cen. 117 West Terrace 
(08) 212 6249 
ADELAIDE: Computer Imports 
P/L, 220 Morphett Street 
(08) 211 8146 
RICHMOND: Compucom Pty. Ltd., 
131 West Beach Road 
(08)352 7911 
GLEN ELG: Sargent Electronics 
P/L, 6 Moseley Street 
(08)294 6188 

MT GAMBIER: Hutchessonns 
Comms Centr 5 Elizabeth Street 
(087)25 6404 

RENMARK: Lawton Electrical, 7 
Renmark Ave (085) 86 6682 

WHYALLA: Gulf Communications 
6 Walls Street (086) 45 0208 

GAWLER: C.H. Rehn Agencies 
67 Murray Street (085) 22 4706  

WESTERN AUSTRALIA 

PERTH: Microdata Pty. Ltd., 25 
Brisbane Street, (09) 328 1179 
MIDLAND: Lion Electronics 314 
Gt. Eastern Hgwy (09) 274 4519 

INGLEWOOD: Datasoft Pty. Ltd., 
Suite 3/870 Beaufort St 
(09) 271 7169 

LEEDERVILLE: J.H. Bruining 
Computers, 138 Cambridge Street 
(09) 381 2070 

GERALDTON: Pombe Pty. Ltd., 38 
Marine Terrace (09)2) 5272 
Also available from all 
Backgammon Shops 

TASMANIA 

HOBART: Desktop Solutions, 
Suite 13, 22 Murray St 
(002)34 6752 

HOBART: Quantum Computers, 
194 Liverpool Street (002)31 0222 

LAUNCESTON: Hopwood 
Business Equipment, 107 George 
Street (003) 31 9844 

LAUNCESTON: Advanced 
Electronics, 5A The Ouadrant 
(003) 31 7075 

NEW NORFOLK: Craws 
Television P/L, 40 Derwent Terrace 
(002)61 2699 

NORTHERN TERRITORY 

DARWIN: Computerworld Darwin, 
5 Star Vill, Smith St (089)81 7438 
ALICE SPRINGS: Supa Secretariat 
17 Hartley Street (089)52 3027 

ALSO AVAILABLE FROM ALL DICK SMITH ELECTRONIC STORES 
VIC 20. So much brain for so little. 
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the argument is negative and then jump-
ing to the imaginary root routine. 
Here's one way to do it: 

100 REM 	*** QUADRATIC ROOT FINDER *** 

110 REM 	*** WRITTEN IN MBASIC 5.2 *** 

120 REM 	*** 2/10/83, LES BELL 	*** 

130 REM 
140 PRINT TAB(16);"Quadratic Equation Solver" 

150 PRINT: PRINT: 
160 INPUT "A";A 
170 INPUT "B";B 
180 INPUT "C";C 
190 ON ERROR GOTO 1000 

200 D = SQR(B*I3-4*A*C) 
210 R1 = (-B + D)/ (2 * A) 

220 R2 = (-B - D)/(2 * A) 
230 PRINT:PRINT:PRINT "Root 1 is ";R1 
240 PRINT "Root 2 is ";R2 
250 END 
1000 PRINT:PRINT:PRINT "Imaginary Roots" 
1010 121 = -6/(2*A) 
1020 Il = SQR(ABS(B*B-4*A*C))/(2 * A) 
1030 PRINT "Roots = ";RI;" +/- i";Il 

1040 END 

This program will calculate the roots of 
a quadratic equation, given the values of 
a, b and c. It's a little unconventional, but 
does demonstrate the operation of the 
ON ERROR GOTO statement in line 190. 
The routine at 1000 takes care of the case 
where the roots are imaginary. 

Another use of ON ERROR GOTO is in 
file handling. Occasionally it will happen 
that a file does not exist, or a disk may be 
full, and rather than a cryptic message, an 
error handling routine can offer the  

operator the chance to recover from the 
error. 

Here's an example where a file is 
opened for input (this is only a program 
segment, but it makes the point): 

130 INPUT "File Name";A$ 
140 ON ERROR GOTO 3000 
150 OPEN "I",1,A$ 
160 INPUT#1,C$,N 

3000 IF ERR = 53 AND ERL = 150 THEN GOTO 3100 

3100 PRINT "File does not exist!";CHR$(7) 
31.10 INPUT "Try another";A$ 
3120 RESUME 

Line 140 sets up the address of the 
error handler, and line 150 tries to open 
the file. If the file is not found (error 53) 
control is passed to line 3000, which tests 
for that particular error using the ERR and 
ERL variables and then jumps to 3100. 

This is the error handler proper, which 
offers the operator the opportunity to 
enter another file name. The RESUME 
statement transfers control back to the 
statement at which the error occurred, to 
try again. 

Tracing Program Flow 
Often when a program is executing, 

you may have no idea of what it's actually 
doing. However, Microsoft BASIC pro-
vides a very useful facility for tracing your 
program as it executes. 

The TRON statement turns the trace 
option on, and from then on the line 
number will be printed (inside square 
brackets) as each line is encountered by 
the interpreter. TROFF disables the trac-
ing. Both statements may be entered from 
the keyboard, the usual way, or they may 
be used as executable statements inside 
a program, to enable tracing of a section 
only of a program. 

Here's an example of TRON at work: in 
this case tracing the quadratic root finder 
above: 
BASIC-80 Rev. 5.2 
[CP/M Version] 
Copyright 1977, 78, 79, 80 (C) by Microsoft 
Created: 14-Jul-80 
15430 Bytes free 
Ok  

LOAD "QUAD" 
Ok 
TRON 
Ok 
RUN 
[1001[110][1201[1301[140] 

Quadratic Equation Solver 
1150] 

[160]A? 1 
[170]B? 4 
[180)C? 4 
[190112001[210][220][230] 

Root 1 is -2 
[240]Root 2 is -2 
[250] 
Ok 
RUN 
[100][1101[1201[130][1401 

Quadratic Equation Solver 
[150] 

[160[A? 1 

[170IB? 1 
[1801C? 1 
[1901[200)(10001 

Imaginary Roots 
[10101(1020)[1030IRoots = -.5 +/- i .866025 
[1040] 
Ok 
SYSTEM 

Notice that even REM statements 
show up in the trace, as do all the other 
PRINT, INPUT and LET statements. You 
can clearly see in the second run how the 
program jumps to line 1000 after line 200, 
because it can't calculate the square root 
of a negative number. 

Similarly, I used this facility to trace the 
operation of the file opening program seg-
ment above. Here's what it looked like: 
BASIC-80 Rev. 5.2 
[CP/M Version] 
Copyright 1977, 78, 79, 80 (C) by Microsoft 
Created: 14-Jul-80 
15430 Bytes free 
Ok 
LOAD "ERR" 
Ok 
TRON 
Ok 
RUN 
[130]File Name? FRED 
1140]1150][3000][3100]File does not exist1-. 
[3110]Try another? GROT 
[3120]1150113000][3100]File does not exist', 
[3110]Try another? "C 
Break in 3110 
Ok 
SYSTEM 

The other major debugging technique 
used in BASIC is inserting PRINT state-
ments throughout a program to print the 
values of variables as loops are proces-
sed, and so on For example, in the quad-
ratic root finder, the value of the inter-
mediate variable D could be help in de-
bugging. 

In the case of the sort routines we 
worked on earlier, the index pointers and 
other loop variables would be helpful —
and in fact this technique, combined with 
TRON, was exactly how I debugged 
those programs. 

This brings us to the end of this in-
troduction to BASIC — next month I'll 
round off with a look at CBASIC and North 
Star BASIC, the two other major BASIC 
variants. 	 ❑ 
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HEARD ON THE BUS 	Leon Vendor 

EVERY SO often those of us who have 
been around the microcomputer scene 
for more than a couple of years have to be 
reminded that there is a continuing flow of 
newcomers to our world of low cost com-
puting. By thinking back and relating 
some of the experiences that got us 
where we, are now, maybe we can save 
the beginners some of the pain of finding 
it all out the hard way and, at the possible 
expense of treading on some toes, I'll try 
to put across some pointers. 

Like most of us who can do lots of 
things with this micro stuff I'm pretty 
opinionated and you may care to ignore 
any of this advice you find wanting in your 
particular case — but please, please have 
a good reason. As with rules having ex-
ceptions there are often extremely good 
reasons to contravene what I advise but 
only when you understand why and cer-
tainly not for haste. 

Unless you are a hardware freak with a 
solid background of assembler code al-
ways buy a matched set of hardware. The 
old days of having a CPU from one maker, 
memory from another, I/O from a third and 
a disk controller from a fourth are gone if 
you want simple progression into the fu-
ture with your system. 

You would be somewhat better off find-
ing out that the maker you chose to supply 
a complete system did a lousy job than to 
have lots of problems with each supplier 
blaming another. At least you'd have 
some chance of avoiding that brand in fu-
ture. You can take some liberties with 
memory as long as it is static. Dynamic 
memory from another maker is always a 
good whipping boy when your disk sys-
tem plays up. 

With added complexity creeping in to 
operating systems too it pays to choose 
hardware from someone who can tie it all 
together and not leave you with the tiring 
or expensive lash-up you'll need to fit to-
gether your pot pourri of boards. Consider  

too the future additions you may need. 
Yes, you may be partly locked in but the 
really solid suppliers are in much too com-
petitive a market with their complete sys-
tems to be outrageous in the pricing of 
their add-ons. 

When choosing a VDU for your system 
please make sure you like it rather than 
buying lots of features you may never 
use. It is hard to find a terminal that wasn't 
designed for a mainframe application 
rather than a micro but you will have to 
just ignore some of the block functions. 

The main thing is that you find the 
screen pleasant and easy on the eyes 
and that the keyboard layout and feel 
suits you and this is much too subjective 
to leave to some 'expert' opinion. As Les 
Bell is fond of stating, the keyboard/ 
screen is your interface to the system — as 
long as the computer is reasonably reli-
able all you will really experience is the 
VDU so make it pleasant to work with. 

Printers are still mostly mechanical 
monsters and will suffer more from wear 
than any other part of your system al-
though many of them tolerate more too. 
You should have some idea of the duty 
cycle required of your list device and buy 
accordingly as mostly you get what you 
pay for — in that case the el cheapo with 
the same claimed performance will likely 
clap out in less time if you drive it too hard. 

I won't preach to you about smoking but 
if an old pipe lover like me can throw away 
his trusty meerschaum you'd better be-
lieve there is something to be said for ban-
ning smoking in your computer room. Go 
outside to do it if you must but having seen 
an amazing reduction in disk errors in an 
installation where both the manager and 
his chain-smoking programmer swore off 
after a particularly hard night on the turps, 
I'd have to believe that there's at least one 
good thing can come from a hangover. 

Whilst on the cleanliness kick let me 
warn you about carrying things too far in  

the other direction. Keep the brooms and 
vacuum cleaners well away while the 
equipment is uncovered and any floppies 
are exposed. They all stir up some dust 
which ends up in the wrong places. 

Good air-conditioning can help if you 
can't keep the smokers out but if you want 
to avoid the fatal static system zappers 
make sure the humidity is kept up. All of 
us have experienced this problem when it 
is really dry like a Brisbane winter with a 
westerly wind. 
Other Tips 

I know you know all about backups of 
your disks. Here is the real lifesaver: keep 
at least one copy of your masters some-
where where you'll have to explain why 
you want them. This way the dreaded 
midnight chain of destruction will hope-
fully be broken when in your overtired 
state you give up until tomorrow and so 
don't wipe out the grand-daddies of your 
data. 

Don't do any serious programming in a 
language or dialect that you can see any 
limitations in from your present position. 
Sure you will want to make a change 
when you expand your horizons but at 
least pretend you'll be stuck with your pre-
sent choice and see if you'd still choose it. 
The number of people I see putting up 
with that famous BASIC for every job 
when it is really only suitable for a prog-
rammable desk-top calculator makes me 
cry. 

Finally, until you have good reason 
don't believe any opinions (mine in-
cluded) until you know how reliable the 
source is on that particular subject, and if 
that opinion applies to your case. 

Good luck — and while it is still fresh in 
your mind, please tell some others both 
the right and wrong things you did. When 
you are new to the system there is no 
shame in some mistakes and there is a lot 
to be said for warning those about to tread 
the same path. 	 ❑ 

THE PROFESSIONALS 
COMPUTERS FOR 

• SCIENTIFIC 
• COMMUNICATIONS 
• ENGINEERING 
• FINANCIAL MODELLING 
• BUSINESS & 
• EDUCATION 

MICRO SERVICE CENTRE 
SPECIALISTS IN FAULT FINDING AND 

DEBUGGING S100 SYSTEMS 
REPAIRS TO ALL MICROCOMPUTERS 

AND PERIPHERALS 
ALSO AVAILABLE 

* S100 CARDS & SYSTEMS * CP/M SOFTWARE. 
* COMPUTER CONSUMABLES, DISCS, PAPER, ETC. 
* CUSTOM SOFTWARE AND HARDWARE. 

C.A.E. ELECTRONICS PTY. LTD. 
1/27 FORGE STREET, BLACKTOWN 2148 

Telephone (02) 621-4242 (02) 671-6951 

70 



Come in or Phone 
you won't believe the low price. 

TRS-80 
Apple 
Microbee 
System 80 
Etc. Etc. Etc. 

Includes Tax 
& Plastic Library Case 

* LIMITED STOCKS AVAILABLE 

$414.95 
for 10 For your 

ume® 
`Sprint II 
A new generation of letter 
quality printers has arrived. 
Qume have announced the new 
Sprint II 
• Superb Quality Print/Letter 

Quality. 
• 40 CPS Fast. 
• Choice of Daisy Wheels. 
• Choice of Interface RS232 

Cetronics 
IEEE-488 

OKI`Microline 80' 
Best value small printer available. 
STANDARD FEATURES 

• 40, 80, 132 columns 
• 6 and 8 lines per inch 
• 200,000,000 character head life 
• Centronics interface • Graphics 
• Continuous operation 
• Plain paper — up to 3 parts 
• Friction and pin feed • Paper tear hat 
• Upper and lower case 

/$575 Tax Paid 
3 MONTHS WARRANTY  

BOTH PRINTERS BACKED UP BY ADE NATIONAL FIELD SERVICE 

Logic Sho  • 	PRAHRAN (Vic.) — Ralph Stadus (03] 51 1950 
K. MART BURW000 (Vic.) — Rob LeTet (03] 233 7317 

--- Computer System, 	
p CHIPPENDALE (N.S.W.) — Ted Keating (02) 699 4919 

CROWS NEST NSW — Opening Soon. 
Ring us now for personal service 	HOBART (Iasi — James Powell-Davies (002) 31 0818 

  



pour CP/M computer 

  

WELL, IN still suffering from a case of 
"show overload" or "journalist's ear"... I 
talked to so many people during the CP/ 
M '83 trip that at one stage that all their 
faces just became a blur in my memory. 

After I got home again and went 
through the bag of literature that I lug-
ged back with me, it all started to make 
sense again and I could really start to 
remember what happened. 

The Show 
When I was talking to the organisers 

the day before it opened they were ex-
pecting around 30,000 attendees — the 
final total was about 60,000. The Mos-
cone Centre, where it was held, is a 
large complex, mostly below ground 
level, in downtown San Francisco. It 
was an excellent venue for the show 
and was easy to get to. 

There was a fairly even mix of soft-
ware and hardware suppliers at the 
show but there were a few "biggies" 
(like Micropro who were just across the 
bay) that weren't there. Rather than try 
to cover the great mass of stuff on show 
for this first report I'll just stick to the Di-
gital Research products and one or two 
other items. 

CP/M Plus 
DRI (Digital Research Inc.) has taken 

to calling CP/M 3.0 "CP/M + ", probably 
in an effort to suggest that it is an addi-
tional product to CP/M 2.2 rather than 
a complete replacement. CP/M + uses 
the version 3 BDOS that was introduced 
with MP/M 2 and MP/M-86 and will 
eventually be implemented for CP/M-86 
and Concurrent CP/M-86 as well. 

The good news is that for those with 
additional banks of RAM in their system, 
CP/M + is going to be well worth the ef-
fort. The bad news is that for those of 
you without banked RAM or with ex-
tended address RAM, CP/M + is proba-
bly not for you. Up to 16 banks of RAM 
could possibly be accessed by CP/M + . 

File accessing has been improved 
dramatically, from 3 to 10 times the 
speed of CP/M 2.2. This has been 
achieved by hashed directory access, 
record buffering, and multi-sector disk I/ 
0. Most sequential directory searching 
has been eliminated by the hashing 
technique used to directly access direc-
tory information. The record buffering 
uses a LRU (least recently used) 
scheme and will eliminate many disk ac-
cesses for some types of programs. The 
multi-sector disk I/O will allow reading 
and writing of up to 16K of data in one 
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operation. 
The file system is extended from CP/ 

M 2.2 and is upward compatible. If you 
use the extended features of the CP/ 
M + file system you may not be able to 
do much with those files under CP/M 
2.2, perhaps read them only. Time and 
date stamping is available (but slows 
down directory accesses). Disks are au-
tomatically logged-in when they are 
changed — gone is the need to hit Con-
trol-C. Disk sizes may now be up to 512 
Mbytes and individual files to 32 Mbytes. 

Simple console I/O redirection is 
available at command level. Additional 
system primitives allow programs to de-
termine the free space on a drive, trun-
cate files and chain to another COM file. 
System errors can be trapped and pro-
cessed while the infamous "BDOS" 
error message now says "CPM" error! 

The operating system can be custom-
ised on a selective basis. RSX modules 
can be attached to the base of the 
operating system where they intercept 
system function calls and either perform 
the function or forward the call to the 
operating system. SID (a new version I 
think), MAC, RMAC and LINK-80 are in-
cluded with CP/M + to assist with sys-
tem-level programming. 

The CCP now loads at 100H just like 
all other transient programs, rather than 
loading in high memory just below the 
BDOS. Of course CP/M + can be run in 
a non-banked memory system, but the 
system is larger than version 2.2 so the 
TPA space in a non-banked system will 
be smaller (just ask an Osborne 1 user, 
for instance, whether he really wants a 
smaller TPA). Also, not all the features 
are available in a non-banked version of 
CP/M + . 

New utilities supplied with CP/M + 
are: 

DEVICE which sets the communica-
tions protocols and baud rates for char-
acter I/O devices. It allows the user to 
change device assignments and to as-
sign program output to multiple devices. 

GET redirects console input to be 
read from a disk file. 

PUT redirects console output to a disk 
file. 

SET will set various file attributes and 
time/date recording mode. 

SETDEF displays and defines the 
disk search order. With this command 
the user can make CP/M + search more 
than one drive for a command file. 
Users can set CP/M + to execute SUB 
files directly without having to type SUB-
MIT. 

SHOW displays information about the 
characteristics of a logical device such 
as capacity, number of directory entries 
and directory label information. 

Additionally, SUBMIT has been 
changed so that XSUB is no longer re-
quired. A SUB file can contain input to 
CP/M + command lines and to applica-
tions programs and SUB files can exe- 
cute other SUB files. 	In terms of im- 
plementing CP/M + the BIOS functions 
needed are basically the same as CP/M 
2.2 with the addition of "Select Memory 
Bank" and (optionally) "Time and Date". 

However, implementing CP/M + will 
be a non-trivial task and DRI really 
thinks that not too many end users will 
try to do it. It recommends you wait for 
your hardware supplier to implement the 
new version. At the show at least three 
versions of CP/M + were already on 
sale...for the Apple II (packaged up with 
a memory board), for SD Sales S-100 
systems and for the Wavemate "Bullet" 
SBC. 

Too Little, Too Late 
While CP/M + is going to be attractive 

for some users, my feeling is that it should 
have been introduced 18 months ago for 
it to really be successful. With the advent 
of new processors and cheap memory, 
banked memory schemes have gone out 
of favour and have been replaced by ex-
tended addressing technology...so it is 
disappointing to see a new version of CP/ 
M + needing banked memory to deliver 
its full performance. Indeed, it will be very 
tricky to implement CP/M + in an ex-
tended memory system. 

The only editor supplied is still ED. I 
cannot understand why DRI has not 
caught up with screen editor technology 
and offered at least a basic screen 
editor. It said it didn't want to compete 
with independent software vendors 
(ISVs), but to me a screen editor is as 
much a basic system maintenance tool 
as an assembler or debugger. 

For many users with single-board 
computers (such as Osborne-1, Kaypro 
II, Big Boards and so on) who cannot 
easily expand their system's memory, 
CP/M + may be a liability. Not all of the 
new features are that useful, and many 
of the useful ones have already been 
implemented in public domain programs 
such as "ZCPR" or commercial pro-
grams such as "Microshell". 

Additionally, many CP/M-80 users will 
have their sights set on moving up to a 16-
bit system sometime within the next two 
years or so. For them the drive to swap to 
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a different operating environment will be 
met by the change to 16-bit systems. 

Commercial development of new soft-
ware for eight-bit systems has effectively 
stopped (CP/M + was the only new eight-
bit product worth mentioning to come out 
in the last four or five months) so I expect 
that few applications programs will ever 
take advantage of the extra system fea-
tures offered by CP/M + . 

While there is a substantial body of 
popular micros (like the Osborne-1 and so 
on) which won't really support CP/M + 
well, any new software developed for CP/ 
M-80 will probably just stay at CP/M 2.2 
compatibility level for maximum market 
penetration. It's only relatively recently 
that we have seen many commercial pro-
grams that have started to use the "new" 
features of CP/M 2.2, as CP/M 1.4 com-
patibility was needed for best market pen-
etration. 

CP/M-86 For IBM 
All you proud new IBM PC owners now 

have a second source for CP/M-86 — DRI 
has released its own version for the IBM  

PC. The company was upset at IBM's 
marketing of CP/M-86, especially at the 
pricing and the fact that IBM is still issuing 
version 1.0 which had numerous bugs. 

DRI has released its own version 1.1 
CP/M-86 for the IBM PC which will sell for 
$US60 rather than the $250 that IBM 
wants. What's more, the DRI CP/M-86 
has a screen handler that is consistent 
with Concurrent CP/M-86 for the IBM so 
users will be able to easily move back and 
forth between both operating systems. 

CP/M-68K Shown 
CP/M for the Motorola 68000 micro was 

shown by several vendors at CP/M '83. It 
was still at Beta test level but looked 
stable. Included with CP/M-68K is a "C" 
language compiler which is compatible 
with UNIX software. Also included is an 
assembler which supports Motorola 
MC68000 assembly language and linker 
which produces absolute or relocatable 
load modules. 

There is a utility to convert CP/M-68K 
load modules to Motorola S-record form. 
The RSX system of resident system ex- 

tensions mentioned above for CP/M + is 
also available in CP/M-68K. The file sys-
tem is compatible with existing CP/M 
and MP/M file systems while the BDOS 
system interface uses identical call num-
bers to existing versions of CP/M. The 
system is shipped on five single density 
diskettes! DRI has a data sheet on CP/ 
M-68K if you need more details. 

DRI has said that its range of lan-
guages will be made available for CP/M-
68K. A large number of software develop-
ers that I spoke to were very excited about 
the prospect of being easily able to move 
their applications packages written in 
CBASIC and so on across to a 68000 en-
vironment. 

While on new versions of CP/M: Zilog 
had a preliminary version of CP/M-Z8K 
(for the Z8000) on show. While this is a 
very early version it did work and shows 
Digital Research's commitment to porting 
CP/M across to as many popular micros 
as possible. 

DRI C Compiler 
One reason CP/M is now being quickly 
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ported to new processors is that DRI has 
adopted the C programming language in 
the 16 bit area and has rewritten CP/M 
into C. The first two C versions of CP/M to 
be implemented are the 68K and Z8000 
ones. 

In the future DRI will port CP/M to the 
NatSemi 16032 and Intel 80286 using this 
C version of CP/M. The 8086 version is 
presently written in assembler and is 
likely to remain so for the time being; how-
ever, a version based on the C source 
code is likely to become available later as 
maintaining consistency between an as-
sembler source version and a C version is 
likely to be fraught with traps. 

As new versions of CP/M are im-
plemented, C compilers will be made 
available as part of the supplied utilities 
for the system. The C compilers supplied 
will be sufficient for porting basic utility 
programs to new environments only. A 
full-feature C compiler for each processor 
will be available as a separate product. 

The first full C compiler to be made 
available will be for the 8086 and should 
be delivered from April/May this year. It is 
said to be fully compatible with the compil-
ers supplied with UNIX level 7 as well as 
having function library extensions to han-
dle CP/M system calls. DRI sees its C 
compiler as a bridge between UNIX and 
CP/M systems. 

Graphics 
DRI showed its GSX graphics system 

extension to CP/M running on several dif-
ferent micros with widely different 
graphics displays. 

A set of demonstration programs was 
run on all the machines with no alteration, 
though the display quality depended on 
the resolution of the graphics display. 
GSX consists of three components: 

GDOS The Graphics Device Operating 
System is like the BDOS and contains the 
device independent part of GSX. 

GIOS The Graphics Input Output Sys-
tem is like the BIOS and is the device de-
pendent module that provides the link be-
tween the GDOS and the protocols of the 
particular graphics device. 

GENGRAPH A utility which configures 
a graphics application to run in the GSX 
environment. 

The GDOS intercepts and services 
graphics calls by loading the appropriate 
device driver module and then passing it 
on to the GIOS. GSX ensures the proper 
driver is loaded as needed. Only one de-
vice driver resides in memory at one time. 

The programmer interface is the pro-
posed ANSI/ISO Graphics Kernel System 
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(GKS) which provides source-code porta-
bility. The device level interface addres-
ses the ANSI Virtual Device Interface 
(VDI) to provide object code portability. 
DRI is a member of the ANSI graphics 
standards committee. 

Additional packages such as GSS-
KERNEL (2D Graphics primitives), GSS-
PLOT (library of high level functions for 
program interfacing), GSS-4010 (Plot 10 
library), 	GSS-GRAPH 	(Interactive 
graphic creation) and GSS-DRAW (Inter-
active charting) will become available to 
fully support the GSX graphics interface. 

I have a demonstration GSX system for 
the NEC APC which I am starting to get 
some sort of feel for and it certainly looks 
good. One demonstration program is a 
3D cube which rotates in real time...neat! 

As virtually all the new 16-bit micros 
support some form of graphics a device-
independent graphics interface such as 
GSX is urgently needed if graphics soft-
ware is going to happen in both quantity 
and quality. 

MSDOS v CP/M-86 
For quite a while there was no reason 

to believe that either MSDOS or CP/M-86 
had a clear advantage or was likely to ob-
tain one in the short term. Now I think that 
has changed. DRI has aggressively 
moved into concurrent processing, 
graphics and spreading CP/M to a wide 
base of processors. Microsoft is concen-
trating on improving the user interface to 
MSDOS but seems unlikely to port it to 
other processors at this stage. 

From my discussions with Microsoft it 
appears to have no plans to implement a 
device-independent graphics interface 
along the lines of GSX. I see business 
graphics as being one of the crucial areas 
for the next stage of development of 
microprocessor systems. The operating 
system which supports graphics well may 
well be the winner in this race. 

Also, I think the ability to port applica-
tions source across a range of processors 
will be very attractive to software develop-
ers and DRI is certainly ahead of Micro-
soft in this area. 

Microsoft is pinning its hopes of soft-
ware portability on XENIX, but it remains 
to be seen whether UNIX-like systems will 
turn out to be suitable end-user environ-
ments. 

ZCPR Version 2 
The major public domain software an-

nouncement of CP/M '83 was from 
Richard Conn who has developed version 
2 of his popular ZCPR program which is  

a greatly enhanced CCP for CP/M 2.2. 
This new version implements a UNIX-

like directory structure for CP/M as well as 
many other enhancements over the previ-
ous version 1.6. Many of the features of 
ZCPR version 1 have appeared in CP/ 
M + . 

For those who cannot easily support 
CP/M +, ZCPR 2 may be an excellent al-
ternative — in many ways CP/M 2.2 with 
ZCPR is a more attractive proposition 
than CP/M + . 

ZCPR version 2 will be available in the 
public domain in the SIG/M User Group 
collection in the near future. Look for 
news of it on the Software Tools RCPM 
system. 

The Breakfast 
One of the highlights of CP/M '83 for me 

was a breakfast sponsored by Microsys-
tems magazine. 

A total of 28 people who are deeply in-
volved in the distribution of public domain 
CP/M software met together to discuss 
that distribution. 

We have started a dialogue which may 
take some time to come to an end, but 
some of the tensions and animosity which 
has existed between various groups dis-
tributing public domain software was dis-
sipated and channels of communications 
opened up. 

As well as taking part in that a very 
stimulating discussion I had a chance to 
meet some people who have reached 
"folk hero" status in the CP/M hacker 
community. Ward Christensen, Bruce 
Ratoff and Richard Conn were there as 
well as others I'd talked to on the phone 
but never met before. 

Quite a bit of Australian CP/M software 
has now appeared in the SIG/M User 
Group collection and some of our local 
hackers are starting to build reputations in 
US CP/M user circles. While at the show 
I picked up SIG/M volumes 76 through to 
93 which should soon appear on the Soft-
ware Tools RCPM system. 

PAMS News 
Since this column is being hurriedly 

written to squeeze in between my return 
and an immediate deadline I've been un-
able to check up on the status of some of 
the new systems due on-line soon. Next 
month I hope to be able to tell you more 
about them. 

CP/M User Group volumes 68 through 
90 are now available online by request on 
the Software Tools RCPM system. I seem 
to have missed out on volumes 83 
through 85, does any reader have them? ❑ 



Molymerx 

Molymerx has... 

A TRULY OUTSTANDING FLYING SIMULATION 
for your TRS-80 or SYSTEM 80 

JUMBO is a program of such magnitude it is hard to 
describe, especially within the space of an advertisement. 
There have, of course, been flying simulation programs 
before, but they have all fallen into the trap of trying to 
produce a graphic representation of the ground or they 
have concentrated on the single act of flying. The result 
has been to provide the sensation of flying without the 
logistics of piloting an aircraft. 

JUMBO overcomes such shortcomings by providing a real-
time simulation of a Boeing 747. These planes are not small• nor 
are they flown by eye. They are flown principally by instruments. 
From the moment you step onto the flight deck you have to 
choose your route, start your engines, take-off, climb to an 
altitude, begin your descent, find the airport and eventually 
land. In others words you get the complete flying experience. 

To assist you there is a comprehensive range of guidance 
and navigation instruments. These consist of: 

Artificial horizon 	Compass 	Fuel 
Aeleron indicators Turn indicator Elapsed time 
Indicated airspeed Flap indicator Distance to landing 
Power setting 	Altimeter 	Rate of climb 
Elevators 

Also included is a chart of the take-off data for a Boeing 747, 
With various take-off weights, flap retractions, climb and cruise 
speeds and descent distances 

The version we supply has been especially written for our 
Australasian users. Graphic maps of very high quality are 
produced and it is possible to fly throughout Australia and New 
Zealand with a choice of landing at either Perth, Canberra, 
Adelaide, Sydney, Auckland, Wellington, Melbourne or Darwin. 

Because JUMBO is a real-time simulation, it takes some 7 
to 8 hours to fly between Perth and Auckland. Accordingly, the 
authors have allowed for a "time out" feature. This permits one  

to skip forward by minutes or hours, in seconds. During this 
time, an automatic pilot is assumed to be on and the distance to 
go, fuel consumption and elapsed time are continually updated 
as they would be in real-time. Even air resistance at altitude has 
been taken into consideration as has the stalling speed which 
remains dependent upon the plane's weight, height and power 
setting. 

Realising that not everyone can fly a 747, we have included 
a 40 page manual. Part one is a treatise on the theory of flight 
and how to control an aircraft. The second half of the manual 
contains instructions on running the program and flying a 747. 
This part has been written by one of the authors of JUMBO, a 
professional 747 pilot.  

At MOLYMERX we like to think we publish good pro-
grams. JUMBO is outstanding: Available on TAPE or DISK 
for 16k or 32k machines, JUMBO is compatible with the 
TRS-80 Model 1 & 3 and SYSTEM 80 Mark I & II. 

Tape 	$34.95 Disk 	$39.95 (• $2.00 PIP) 

Speedy machine type when ordering 

Send orders to: 

Molymerx Pty. Ltd. 	Molymerx Ltd. 
P.O. Box 900 
	

P.O. Box 60152 
GOSFORD 
	

Titirangi AUCKLAND 
N.S.W. 2250 
	

NEW ZEALAND 
(043) 69.4888 	(817) 4372 
Telephone orders accepted. 

Molymerx Mail Order Software Catalogue 
75 pages, 250 products ($2.00) 
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SUMMER 
SALE 

$6495 
+ sales tax (if applicable) 

VECTOR 4/30 
• Dual processors — 16-Bit 8088 and 8-Bit Z8OB 
• 128K RAM 
• 12-inch green phosphor screen, 24 x 80 
• High resolution graphics, 640h x 312v 
• 2 x RS232C serial ports 
• 2 x parallel ports 
• 15 programable function keys  

• Programable tone generator & speaker 
• 2 S100 expansion slots 
• 1 x 5 megabyte hard disk 
• 1 x 630K floppy disk 
• CP/M, BASIC, SCOPE full screen editor 

RAID full screen debugger &ZSM assembler 

Offer extends until March 31 or until stocks last 

Dicker Data Projects Pty. Ltd., 
78 Captain Cook Drive, Caringbah. N.S.W. 2229 (02) 525 2122, 525 4707 	THE COMPANY COMPUTER. 
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Sinclair Goodies 
ZX-80 Home Computer Package 
L-L SOFTWARE Laboratories In Califor-
nia has produced some exciting (as well 
as useful) software for Sinclair ZX-80 and 
ZX-81 owners. In addition to its home 
computer packages, business packages, 
disassembler and memory tester, L-L 
produces a whole series of computer 
games. These include Lunar Lander, K-
Trek, Life, Mastermind, Blackjack, 
Roulette, Craps and Slot Machine. 

As I am using my Sinclair for 'practical' 
purposes, I have not tried any of the 
games. However, the more utilitarian 
packages are exciting to run. 

Super Z: This pack is strictly for the 
new owner of a ZX-80. The software com-
prises seven machine code modules that 
add the following facilities to your ZX-80: 
TAB, Scroll, Mem (unused memory avail-
able), Pause, Read, Restore, Data. 

For your money, you receive a com-
prehensive manual; cassette which con-
tains four programs — Table of Contents, 
the Super Z program to build your own 
modules selected from the range of seven 
available, a complete module, and a dem-
onstration run — each recorded at least 
three times for safety; a handy card con-
taining operating instruction notes; and 
reference card, recording key facts. 

All these items are contained in a trans-
parent 'zip-lock' pack. The documenta-
tion is good throughout and, at $US9.95 
(including postage), the Super Z is good 
value for money. 

ZX-80 Business Package 
This is my favourite package of the of-

fering, but perhaps I am biased, as it rep-
resents my area of special interest. 

For your money, you get Search and 
Save (a file storage system which allows 
retrieval by use of a key); VideoComp (a 
program which allows you to operate on 
three columns, each with up to sixteen 
rows); and VideoGraph (a machine-code 
routine allowing you to automatically 
'chain' to this graphic program from your 
VideoComp output and thus produce a 
full-screen graph of your VideoComp re-
sults). 

The documentation is excellent. The 
coloured overlay really eases the keying 
in and running of the program; the File-
Format sheet is a useful aid to laying out 
your filing system; and the two reference 
cards supplied provide all the vital infor-
mation in condensed format. 

The documentation (of both the manual 

By John Crabb 

and the reference cards) is clear and 
leads the user step by step through each 
of the program routines. The VideoComp 
overlay is cleverly planned to aid running 
the program, so that if you read the man-
ual (not just skim it), then place your refer-
ence card alongside your computer and 
insert this overlay on your keyboard, you 
are all set to successfully run VideoComp 
and VideoGraph. 

Value for money? Undoubtedly. At 
$US9.95, where else could you get these 
three very useful programs on one cas-
sette? 

This package carries the warning that 
because of different power cycles com-
pared to those in the United States, some 
components may not operate in overseas 
countries. Perhaps some whizz kids can 
make the appropriate adjustments — I'm 
not in that category. 

your computer 

OWNER REPORT 
The package contains these programs: 

Etch-a-Screen (text and graphics within a 
32 by 16 display); Electric Billboard (a 
continuous display of up to 210 charac-
ters moving across your screen until you 
'break'); Composer (with the help of a 
keyboard overlay, you can compose and 
store up to 225 notes which can be broad-
cast to your own AM radio placed near 
your Sinclair computer); Calculator (al-
lows your ZX-80 to have high-precision 
floating-point arithmetic); Chequebook 
Balancer (you can keep your own re-
cords, even if you're lucky enough to have 
a balance as high as $32,767.99!). 

Apart from the usual manual, the cas-
sette and useful reference cards, this 
package contains two keyboard overlays 
(one for the Chequebook Balancer pro-
gram, the other for 'Composer') and a 
blank screen-display sheet (for use in de- 

vising graphics). All are enclosed in the 
usual 'zip-lock' plastic bag. 

With this package, you're taking a 
chance, so: for the whizz kid, probably 
yes; for the tinkerer or hacker, maybe; for 
the novice, definitely no. 

ZX-81 Disassembler and Memory 
Test 

This package represents a clever piece 
of marketing, combining a 'one-off' item 
(the memory test) with a multiple usage 
item (the disassembler). 

With tales of faulty 16K memory packs 
going the rounds, it was a big relief to run 
the memory test and see those beautiful 
words 'Memory OK' appear on my screen 
and know that my RAM module was in 
order. 

If you're unlucky enough to have some 
faulty memory locations, each is detected 
and listed. The test runs from location 
16527 to the top of the stack, automati-
cally adjusting for memory size. 

Once having checked your memory, it 
is not something that you undertake fre-
quen'i unless problems arise. However, 
the other program on this cassette — the 
disassembler — does come in for frequent 
use. 

With the disassembler, you can open 
the 'secrets' of Sinclair's 8K ROM, as well 
as other items of machine coding. After 
loading the program, a prompt appears, 
asking you for a starting address. When 
you comply, the address of this byte will 
be displayed, together with other informa-
tion such as displacement. 

After a 20 second pause, the next item 
in sequence will appear on the screen. 
The user is in control of the program 
through a series of options available — for 
example, individual items may be held on 
the screen for a longer scrutiny, the pro-
gram run may be halted, you may speed 
up the appearance of the next item on 
your screen, and you may 'jump' by way 
of entering a new starting address. 

What do you get for your money? A 
manual which, apart from the operating 
instructions, contains 10 pages, each with 
two columns of keys and mnemonics, an 
operating and reference card and the cas-
sette. 

Value for money? Yes, definitely. At 
$US9.95, this is value for those owners 
who want to discover more about the 
workings of their computer (and, inciden-
tally, who want to check out their memory 
pack). 
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THERE SEEMS some unwarranted con-
fusion about whether programs written 
in other versions of BASIC will convert,  
to the particular type of Microsoft BASIC 
used by Radio Shack. Being Microsoft, 
there are a great many BASICs that are 
very similar of the rest, it's simply a mat-
ter of determining just what a particular 
function does, then re-writing it in our 
BASIC. 

To actually find out what the state-
ment in question is for is very much like 
debugging any program, although it is 
done on paper rather than with the com-
puter's help. Actually, there is a tech-
nique of 'desk-checking' a program, 
rather than typing it in and seeing if it 
works bit by bit. Indeed, this is the way 
to write in assembly or a compiled lan-
guage — we've been spoiled by the 
'friendliness' of BASIC. And it's this 
technique that is needed when working 
on a program written for another com-
puter: trace it through on paper and de-
termine what the areas of mystery are 
doing. 

It may be that whole sections of code 
need to be re-written, but it will almost 
certainly be possible to do the same 
thing somehow. 

An example is the MOD function, 
which can be easily re-written into a 
one-line formula, and the DEF FN func-
tion which needs only be typed out in full 
each time it occurs. In fact, some prog-
rammers use DEF FN only when writing 
the initial program, then take it out in the 
final version in their quest or optimum 
speed. 

Garbage Collection 
Right at the top of the memory layout 

is an area reserved by BASIC for string 
handling. This is nominally 50 bytes, but 
can be changed by the CLEAR n state-
ment, where n is the number of bytes 
required. This string area is used by the 
computer for working on strings as it 
needs to, whether they come from the 
program itself, or as inputs. 

For example, if the program assigns 
a value to A$ and to B$, there is no use 
of string space because there is no work 
to be done on either string. But if the 
program assigns the value of C$ as A$ 
+ B$, there is work to be done to deter-
mine the final value of C$, and the 
operating system needs somewhere to 
do this work. 

Thus far, all is clear and eminently 
logical, as can only be expected. But 
what is not clear is the actual operation 
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of the string-working mechanism. In-
stead of over-writing the values used in 
earlier calculations, string space con-
tinues to be taken by using the rest of 
the CLEARed space until there is not 
enough left. And only then is something 
done about re-organising the earlier un-
wanted values. While this re-organisa-
tion is taking place the computer 'hangs 
up', and appears to have stopped func-
tioning. 

Depending on the size of the string 
space being re-organised, this 'hang up' 
can vary up to some minutes — and this 
non-productive time is not to be con-
fused with the running of the program, 
which at times can cause one to wonder 
if the computer has suffered a seizure. 

Because of the way Microsoft has 
chosen to operate the string-handling fa-
cilities of BASIC (and our BASIC has a 
great many and more powerful string fa-
cilities than some), this 'lost time' (called 
'garbage collection') cannot be done 
away with, or even recovered in any 
way. What can be done is to make its 
effects less disturbing. 

The initial thought is probably not to 
use the string facilities more than abso-
lutely necessary. To my way of thinking, 
this is to mistake the purpose of a com-
puter — to work for me. The more practi-
cal way is to redefine string space and 
thereby affect the operation of the 'gar-
bage collector'. Not to redefine it during 
the program — this will lose all the vari-
ables — but to plan, right at the start of 
the program, just how much will be 
needed and set it then, which is where 
string space should always be set. 

There is a compromise to be consid-
ered. If string space is defined as small, 
garbage collection will be frequent, but 
of short duration, since there will not be 
much to collect. If string space is de-
fined as large, garbage collection will be 
less frequent, but of longer duration. So 
the programmer gets a free choice with-
in these constraints. 

There is a way of 'forcing' garbage 
collection, irrespective of the size of 
string space. When you issue a 
FRE(A$) command/statement the 
operating system is forced to do a re-
organisation of the string area to see 
what is left. 

It's recommended this should be done 
before each time data is read from tape, 
but otherwise I'm at a loss to see the 
advantage of doing so. Seems to me 
one might as well have defined small 
string space in the first place. But, then,  

I don't seem plagued by the long gar-
bage collections of which other comp-
lain. 

Or perhaps I'm less demanding? 

Keybounce? 
I thought the keybounce problems in 

Model 1 keyboards had been eliminated 
by the new ROM's but, judging by re-
quests for advice, it seems there is still 
a need for a word on this subject. 

The whole problem is really an electri-
cal one which is seen in all manner of 
electrical switches (even those on over-
head power lines). It's caused by the 
key not making a single clean contact 
for each press but, as the name 
suggests, by 'bouncing' back into con-
tact, as though pressed twice. 

The way that Tandy overcame it was 
first to issue a (free) key-debounce pro-
gram that simply slowed down the scan 
rate that looks to see if a key is pressed. 
Then it incorporated this idea into a 
ROM. Some commercial programs offer 
a user-variable delay so that a quick 
typist could finely tune the response 
speed of the keys. 

Clearly, this was a software solution 
to a hardware problem (which worked), 
and those with keybounce can still use 
this solution. 

The other solution is to clean the of-
fending keys — usually it's only a few. 
Simply take off the plastic keytop by 
carefully prising it with a small screwd-
river — it comes off vertically, so prise 
the two sides. You'll then see the two 
contacts that close together when the 
plastic insert is pushed down. All that's 
necessary is to open these with the 
same small screwdriver, and when you 
hear a click you've probably done the 
job. 

For a lasting job, spray a non-conduc-
tive electronic cleaner, such as Freon, 
down the gap while pushing the plastic 
separator up and down. This can be 
done with the power on so that you can 
see the immediate result, and identify 
troublesome keys. It will also show 
where to replace the keytops! 

Strike Force 
I've recently received a copy of 'Strike 

Force' for review. It is for Models 1 and 
3 — a different version is on each side 
of the same cassette — and is compati-
ble with Alpha Product's joysticks, which 
seems to be becoming a 'defacto stan-
dard'. The cassette recording was un-
usually good for a mass-duplicated one, 



ANNIHILATOR 
FOR 

IC-20 
NO EXTRA MEMORY NEEDED 
JOYSTICK REQUIRED 

Defend your planet against 
invading aliens. 

All machine code makes for 
fast and fun arcade action! 

Distributed by OZI SOFT. 
Through: The Computer Spot 

Shop C4 MLC Centre, 
Martin Place, 
Sydney. 235-2971. 

1 

Mail order 232-7704 
150 new programs for VIC-20 direct from U.S.A. 
Call or write for free catalogue. 
Dealer inquiries welcome. 

NEW VIC-20 BOOKS and cassettes 

VIC-20 PERSONAL COLOUR 
COMPUTER $299 
Over 100 software cassettes available from 514 Inc' 

GBYTEWRITER 
DAISY WHEEL PRINTER 

LETTER QUALITY PRINTER AND TYPEWRITER 
IN ONE PACKAGE 

The BYTEwitiTi'.it is it new Olivetti Praxis 31) electnn tic type—
writer with it micro,nrocessor controlled driver added internally. 

$895 
Dealer 

Inquiries 
Invited 

FEATURES 
• Underlining • 10, 12, or 15 characters per inch switch selectable • 2nd 
keyboard with foreign grammar symbols switch selectable • Changeable 
type daisy wheel • Centronics-compatible parallel input operates with 
TRS-80, Apple, Osborne, IBM and others • Cartridge ribbon • Typewriter 
operation with nothing to disconnect • Service from any Olivetti dealer 
• Self test program built in. 

GBYTEWRITER 
CONTACT: COMPUTER EDGE PTY. LTD., 

364 FERRARS STREET, ALBERT PARK 3206 
Telephone: (031 690 1477 

Praxis 30 is a trademark of Olivetti Corp 
TRS-80 is a trademark of Tandy Corp 

BYTEWR I TER is a trademark of Williams Laboratories 

AUSTRALIAN BEGINNING IDENTIFICATION No. SUSSFREECAUL 

Victrek (5+3K) 
Tank Wars (J/S) 
Amazing 
Alien Blitz (Invaders) 
NEW EDUCATION! 
Read, spell 
Advanced maths 

Word Processor (8,16K) 
VICHECK 
Home Finance 1 to 4 
VICAT 
Vic cats 
Typing Trainer/Tutor 
User Graphics 

with good pitch and unwavering volume. 
The object is to save five cities on 

your planet from attack. The cities have 
an adjustable force-field to protect them 
while you're fighting the missiles, bom-
bers, smart bombs and fighters. To as-
sist you, there is a radar display and it 
is by this the instructions suggest fight-
ing. Unfortunately, the radar doesn't 
show the height of your own cities, so 
you can easily destroy yourself with no 
enemy help! 

After the first few attempts to play this 
game, I gave up because I couldn't im-
mediately identify the various graphics 
depicting so many various types of 
enemy craft, each with its own attack 
characteristics and each needing its 
own method of defeat. It also annoyed 
me that there appeared to be no way of 
getting straight titles each time. 

I found the sound effects less than 
imaginative. To me, they sounded more 
like 'static' from a radio! 

Sadly Strike Force is just one more in 
the seemingly inexhaustable line of too 
many similar games. I'd very much like  

to see some without the space scenario 
as their background. 

Errata 
The following two paragraphs were 

combined into one in my column in the 
December issue and, in doing so, the 
section in italics was inadvertently omit-
ted: 

If the address is given in hexadecimal 
(four digits, possibly including al-
phanumeric characters A of F), things 
are considerably simplified. The first two 
digits will be the MSB, the last two digits 
the LSB. All that remains is to convert 
each into decimal and POKE as detailed 
below'. 

If the address is given in decimal (four 
digits), a more complex arithmetic will 
be needed. The address must still be 
separated into its MSB and LSB — the 
MSB is the address divided by 256, the 
LSB being what's left. Or, in 'computer-
ese': MSB equals INT(ADDRESS/256) : 
LSB equals ADDRESS-(MSB * 256). 

Simple wasn't it? 	 LI 

Amok 	 CARTRIDGES 
City Bomber 	God 
Dig & Bury 	Cosmic Cruncher 
Packman 	 Avenger 
Skier 	 Star Battle 
Krazy Kong (43K) Alien 
Frogger 	 Chess (Sargon) 

Pin Ball (Paddle) 

3K. Super 3K. 8K. 16K RAM Cartridges, Joysticks and Joystick conversion kits Programmers' Aids 
Books - VIC REVEALED LEARN PROGRAMMING PARTS 1 & 2, DR WATSONS ASSEMBLY LANGUAGE 

Apple II and Apple III 48K-256K 
Latest Apple Imagineering Software 
Diskettes, Books and Reference Manuals 

Software Specials 
BUSINESS APPLICATIONS 
Visischeclule 
Visicalc ' Electronic Worksheet- 
Visicalc Business Planning Template 
Personal Filing System 
Cash Book 
Accounting Modules 
Communications 
Graph Plotting 
Mail List 
INSTALLATION AND S1 AFT TRAINING 

400, COMPUTER SYSTEM SPECIALISTS 
v e• 

°O.01‘  Computer Focus 
4/224 George Street, Liverpool. (02) 600 8222 	 n)  
NOW AVAILABLE — APPLE 11e64K 

apple 

SOFTWARE & HARDWARE 
Word processing — 80 column 
Graphics 
Communications 
Education — NEW SERIES 
Books 
Languages 
Utilities 
LATEST Games 
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THE SECOND meeting of the Aus Borne 
user group was held on January 23 at the 
offices of Osborne Australia at Artarmon 
in Sydney. 

The club is an independent group of 
users who are organising themselves to 
provide a forum and meeting facilities for 
Osborne users. About sixty owners were 
present, many of whom brought their own 
machines along on the night. 

The club is still at the formation stage 
but it is envisaged it will be providing the 
usual club facilities of newsletters, techni-
cal queries and club libraries for public do-
main software. 

Though not involved in the club, Os-
borne Australia has helped with its forma-
tion by providing a venue for the first few 
meetings — but if the membership grows 
as quickly as it has to date, a much larger 
venue will be needed in the near future. 

At the time of printing the venue for the 
next meeting had not been decided but in-
formation can be obtained from the tem-
porary club president Ian Napier on (02) 
635 0177 during business hours. If any-
body has information about any other 
groups please let me know (through YC) 
and I will be happy to let the rest of us 
know about your group. 

Incidentally, the American magazine of 
FOG (First Osborne user Group), Porta-
ble Companion, is now available through 
most Osborne dealers and provides 
some valuable background and technical 
information. 

MailMerge Labelling 
There have been several enquiries 

from readers asking how to use Mail-
merge to print labels two or three abreast 
from a name and address file. 

The parameters below will provide two 
abreast labels. They can be modified to 
suit the particular labels you may be 
using: 

Set up and save a file with the following 
dot commands. This is the file you will 
specify when Mailmerge asks you for the 
file to merge-print 
.RM 132 

(set the right margin to 132) 
.PL 6 

(set the page/label length to 6) 
.MT 0 

(remove top margin) 
.MB 0 

(remove bottom margin) 
.POO 

(sets page offset to the left hand edge) 
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.0P 
(removes the page numbering) 

.DF MAILLIST.DTA 
(the name of your mail list file) 

.RV NAME1,ADD1,CITY1,STATE1, 
POSTCODE1 

.RV NAME2,ADD2,CITY2,STATE2, 
POSTCODE2 

Now delete all the tab stops and insert 
a new one at 37 (and 73 for three-across 
labels). Set the right margin at 132 and re-
move hyphen help and right justification. 

Now list the variables in the order you 
wish them to be printed on the labels en-
closing the variable names between '&' 
symbols in the sequence shown below. 

Enter &NAME1&, then control-P-RE-
TURN, press TAB and jump to position 37 
and enter &NAME2&, RETURN. Note 
that although &NAME1& and &NAME2& 
appear on different lines on the screen, 
they still have the same line number as 
shown on the status line at the top of the 
screen. 

Enter the remaining field names the 
same way, using the control-P-RETURN 
sequence to overprint the second set of 
values on the same lines as the first: 
&ADD1& control-P-RETURN 

TAB &ADD2& RETURN 
&CITY1& control-P-RETURN 

TAB &CITY2& RETURN 
&STATE1& control-P-RETURN TAB 

&STATE2& RETURN 
&POSTCODE1& control-P-RETURN 

TAB &POSTCODE2& RETURN 
.PA 

(set page boundary) 

When printing, answer no to the ques-
tion on whether to use form feeds. Also, 
note that this procedure will void the 'omit 
null variable' /0 command). 

For The Studious 
A new book has just been released by 

T.G. Lewis called Using the Osborne 1 
Computer. 

It makes a good training manual to sup-
plement the sometimes-dry user manual 
by providing more background informa-
tion and working examples of how to use 
the Osborne and all its standard software 
packages and languages. 

It is priced at around $25 and comes 
highly recommended for those users who 
have little or no previous experience with 
computers. 

More Cable Connections 
To continue the series of cable inter-

faces, here are the pin connections for the 
Centronics 737 printer. 

OSBORNE CENTRCNICS 

1 3 
3 5 
5 7 
7 9 
11 1 
15 21 
17 27 
19 25 
2 11 
4 13 
6 15 
8 17 
12 37 
16 16 
18 24 

Ditto below for the Smith Corona TP1 
printer. 

OSBORNE TP1 

1 2 
2 6 
3 3 
4 7 
5 4 
6 8 
7 5 
8 9 
11 1 
12 16 
15 11 
16 17 
19 13 

Keep the cable length to 2.5 metres 
maximum and set the Wordstar install 
program to "Teletype-Like Printer With 
Backspacing Capabilities". Set up as 
usual for a Centronics-type printer. 	0 
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HARDWARE DEALERS. 
MARKET TO 20,000 DOCTORS! 

, 	A Medical software "Dealer Kit" for 
hardware dealers to sell to the Australian Medical market, 

comprising of over 20,000 doctors. 

Everything you need to know to 
succeed in the Medical Market. 

The Genesis Medical "Dealer Kit" is a 
powerful point of sale tool and dealer training 
guide. It consists of The Genesis Medical 
System on a floppy disk, a demonstration 
manual, a demonstration audio cassette, copies 
of the publication "Do I really need a com-
puter", pamphlets and configuration/order 
forms. 

The Genesis Medical Dealer Kit enables 
you to confidently approach the Medical 
Market. It teaches you how to take the doctor 
or practice manager through the system step 
by step demonstrating on your own hardware. 
The Genesis order configuration form provides 
you with the means of clarifying the hardware 
and software requirements and closing the sale. 

New system for the Medical Market 
The Genesis Medical System has been 

developed exclusively for the Australian 
medical practice and has been extensively field 
tested. It provides a complete computerised 
"front desk" solution for the practice providing: 
comprehensive management reports, debtor 
system, banking, cash flow management and  

automatic printing of Medibank assignment 
forms. 

Yes you are supported. 
The Genesis Medical System is being 

sold by dealers who can provide the support to 
meet the demands of the medical market. 
Genesis supports dealers with training, news-
letters and software updates. 

Free Advertising 
Appointed dealers are supported by in-

cluding their address in a national advertising 
campaign. 

Yes it runs on your hardware. 
The Genesis Medical System is available 

operating on all CP/M, MPM and derivatives 8 
bit CPU's and MSDOS 16 bit CPU's. 

Apply to be a dealer now. 
Write for further information to: 

GENESIS MEDICAL 
MANAGEMENT SYSTEMS 
P.O. Box 97, Indooroopilly, Qld 4068 

Or phone Garry Ohlson on (07) 221-9823 
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No.1 for any bits. 
In the electronic component field today, 

being No. 1 is tough. At the new Ampec Trade 
Shop, we already have a No. 1 address . . . and 
No. 1 service and prices . . . and always the  

No. 1 products. Quite simply, we want to be 
No. 1 with you. Here are some of our current 
specials available while stocks last — prices do 
not include sales tax. 
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D Connectors 
ADIN — 1S — 25P $1.91 
ADIN — IS — 25 $2.82 
ADIN — IS — 9S $2.49 

Digital Multimeter 	 ADIN — I — 9P $1.89 
31/2  digit LCD multimeter with ADIN — 15S 	$3.51 
10 amp range. ME 531 — $45.00 ADIN — 15P 	$2.52 
These prices while stocks last — sales tax not included. 

The Ampec Trade Shop 
No. 1 Wellington Street, Rozelle, NSW 2039 
Phone: 818 1166 

/ME= 
AIMEE 
The absolute in peripheral thinking. 

Fans 
4" fan —240V EP 114-38 $11.00 
3" fan —240V EP 75-38 $11.00 



your APPLE computer 

  

I WOULD like to review for you some fairly 
new games that are among my favourites. 

Taxman: this is another Pac-Man 
clone (yes, another onel). It is one of the 
best I have encountered, having many 
features in common with the arcade 
machine. 

The idea is to consume all the dots in 
the maze while avoiding the ghosts. After 
eating all the dots in one maze, you move 
on to another, more difficult set. In the 
centre of each maze is a bonus treat, 
which comes and goes. These treats dif-
fer from level to level and, when eaten, dif-
fering numbers of points are awarded. 

The four ghosts chasing you are very 
clever, and keep you on your toes. How-
ever, when one of the four special power 
pills in the maze is eaten, the ghosts 
change colour and shape and can be 
eaten for varying points. 

The ghosts change back into monsters 
after a while and begin to pursue you 
again. however, if eaten, their 'eyes' re-
turn to the middle of the maze, where they 
turn back into ghosts. The higher the 
level, the less time you have to eat the 
ghosts before they become inedible 
again. 

You are given three taxmen per game, 
and get another at 10,000 points. The 
game has good, colourful graphics and 
impressive sound effects. However, if you 
do not have a colour monitor, you can play 
in the black and white mode, which is 
another program developed so you don't 
have to play a game made up of dots, 
dashes and lines — a very useful feature 
for the user who doesn't own a colour 
monitor. 

Your taxman is controlled by the two 

Program: 	 Taxman 
Made by: 	 H.A.L. Labs 
Available for: 	 Apple II 
Ratings: 
Ease of use: 
Speed: 	 ✓ 

Educational value: 

Value-for-money: 	✓ 

Holds interest for Hours 
Price: 	 $35.95 

By Loch Bloomfield 

arrow keys for sideways movement and 
the A and Z keys for up and down, respec-
tively: the keys are easy to get used to. 
There can be five players per game. 

In my opinion, it is great value for 
money and holds the player's interest for 
hours. 

Falcons 
In this game from Piccadilly Software, 

you enter space to encounter Falcon 
strike forces. Your object is to fight your 
way to the Mother Ship and destroy the 
alien commander... in as few shots as 
possible—that's the hard part. 

At the start of the game; you find your-
self trying to shoot down a squadron of 
super-intelligent falcons (and I mean in-
telligent: they know exactly where you 
are, and where to fly in order to kill you). 

So you got through that set? Now you 
have another squadron in a different pat-
tern. Through that one too? The next two 
sets are a series of eggs flying from side 
to side, which soon hatch into deadly 
birds. These sets are the hardest of all, 
and are very unpredictable. 

Once all the birds are killed, you arrive 
at the Mother Ship. To kill the alien com-
mander, you must shoot a tunnel through 
the ship and then through a conveyor belt 
until you can shoot the commander. 

Just to make things more difficult, eight 
falcons from the first two sets are buzzing 
around your ship, shooting at you. After 
you have succeeded in killing the com-
mander, you return to the start. You can 
receive from zero to 9000 points for de-
stroying the commander, depending on 
the number of shots you take to kill it 
(him?). The manual states that the game  

gets harder after killing the alien comman-
der— it does, but not considerably. 

At any time during the game a shield 
can be activated, which will protect you 
from enemy fire and will kill all types of 
enemy forces when they come in contact 
with it. The shield lasts around four sec-
onds, and cannot be used again for five 
seconds. 

There can be one or two players per 
game, each player having three ships. A 
bonus ship is awarded at every 10,000 
points. 

The game has great graphics and 
sound effects. Another advantage is that 
it can be played with either the Apple II or 
III keyboards, paddles or joystick. The 
joystick is preferable, as it's easiest to 
learn how to use. Falcons is an exciting 
and fast-moving game, and is great value 
for money. 

Gorgon 
"The Earth has entered a time warp... 

and the battle has just begun," states the 
manual. In this game, you are a fighter 
pilot whose job is to defend the earth. 

On your screen is a cross-section of the 
earth, and as you fly over the strange ter-
rain you see an occasional human on the 
ground. These are the people you must 
defend. Attacking them are four types of 
aliens, each with different features. One 
of these aliens flies along the bottom of 
the screen, picking up the humans. Once 
it has one, it will take it up to the top of the 
screen, where it will drop the human to its 
death — if you don't come to the rescue. 

You can save the people while they are 
being taken away by shooting the alien 
carrying them and by catching the hu-
mans as they fall to earth. Successfully 
placing a human on the ground gains you 
100 points, but by letting a human die it 
will cost you 50 points. 

Another two aliens fire space-mines, 
which follow you around the screen until 
they finally disappear. You can't shoot 
these mines, so you must just avoid them. 
You can be killed by running into an alien 
or by a space mine (one thing the manual 
doesn't tell you is that there are only ever 
eight aliens flying around above earth at 
one time). 

The display of Gorgon is unusual com-
pared to other games: the lower four fifths 
of the screen is the cross-section of the 
earth, while the rest of the screen con-
tains a scanner. This scanner shows the 
whole cross-section on a smaller scale, 
letting you know where all the aliens are 
Continued on Page 93 
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Insert a blank line, moving lines below 
it down and dropping the bottom line 
Delete the cursor line, moving lines 
below it up and inserting a blank last 
line 
Display any following lower-case 
characters as their special character 
equivalent 
Switch lower-case display back to 
standard lower-case characters 

p q Position cursor at row p-32 and column q-
32; row and column numbering starts at 
zero. 

MVI E,1A 
MVI C,2 
CALL 5 
IN IC 
ADI 80 
OUT 1C 
MVI B4O 
LXI H,3200 
LXI D,0100 
MOV M,B 
INR B 
INX H 
INX H 

MOV A,B 
CPI 0 
JZ 802C 
ANI 1F 
CPI 0 
JNZ 8015 
MVI L,0 
DAD D 
JMP 8015 
IN 1C 
ANI 7F 
OUT 1C 
NOP 

Table 2: Escape Sequences 
Listing 1: Cbaracter Display 

Program Table 1: Screen Control Ommands 

• CP/M operating system option 
• TV modulator interface 
• Game cartridge slot 
• Music synthesizer 
• Smart peripherals 
PLEASE CALL US FOR MORE 
DETAILS 

The Commodore 64 is a compact unit that can even fit into a 
briefcase. Complete with these features: 

Full size typewriter keyboard 
Full ASCII character set 
Upper and lower case 
High resolution colour graphics 
40-column video display 
64K RAM under memory 
(standard) 

• Friendly Service 
• Lowest Prices 

Shop C4, M.L.C. Centre 
Martin Place 

Sydney. 235.2971 

"THE COMMODORE 64 COULD BE THE MICRO-
COMPUTER INDUSTRY'S OUTSTANDING NEW PRO-
DUCT INTRODUCTION SINCE THE BIRTH OF THIS 
INDUSTRY." 	 — Shearson/American Express 
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KAYPRO 

 

   

    

THE SCREEN control commands that 
are available on the Kaypro II personal 
computer are dealt with fairly lightly in the 
User's Manual. 

The basic character set consists of 128 
displayable characters. These are the 
usual characters found on a keyboard, 
plus 32 special characters, mostly 
selected from the Greek alphabet. Codes 
less then 32 decimal are used for screen 
control commands, while a number of es-
cape sequences are used for special pur-
poses. 

There are a few unusual points to note. 
First, ASCII 3 (Control/C) has been listed 
as a system reboot. This is not a charac-
teristic of the screen, but it is the effect 
that SBASIC produces when asked to 
print CHR$(3). It has been included here 
as a warning. Similar considerations 
apply to ASCII 0 — SBASIC ignores it and 

Decimal Hex Name Keyboard 

0 0 NUL 
3 3 ETX 
7 7 BEL 
8 8 BS 
9 9 HT 

10 A LF 

11 B VT 
12 C FF 
13 D CR 

23 17 ETB 
24 18 CAN 
26 IA SUB 

27 1B ESC 

30 lE RS 

By Jeff Richards 

will display nothing. 
The display hardware supports flashing 

characters, but there appears to be no 
way to instruct the monitor to turn on the 
flash characteristic. The hardware re-
sponds to the high-order bit set to invoke 
flashing, but the monitor treats the high-
order bit differently. The monitor tests for 
control codes before stripping off the 
high-order bit. 

Therefore, printing CHR$(7) will ring 
the bell, but printing CHR$(127 + 7) will 
display special character number 7. This 
is usually an easier way to display special 
characters than using ESCAPE G, but it's 
a pity the characters can't be made to 
flash. 

The cursor-control characters gener-
ally correspond to the ADM-3A terminal 
configuration. This is probably the termi-
nal that is referred to as 'Lear Seigler' in  

the Profitplay installation menu. If the 
Kaypro is used with WordStar, the codes 
for 'clear to end of line', 'insert line' and 
'delete line' should be patched into 
WordStar during installation, as they 
make a significant difference to the speed 
of updating the screen display. The loca-
tions are ERAEOL, LININS and LINDEL 
respectively. 

Listing 1 is a small program to display 
to complete character set by poking the 
values directly into the screen RAM. It can 
be entered and run using the DDT 'A' op-
tion (see page 3 of the DDT manual). To 
enter it, use 'A8000' and to run it type 
G8000,8032. Use control-C to return to 
CP/M. Note that it has to be run in memory 
above 4000h, as low memory is mapped 
out when the screen is mapped in. 8000h 
has been chosen as a nice round number. 

Incidentally, under no circumstances 
should the code control-E be used. Ac-
cording to the manual, this has the effect 
of 'physical end of life'...and we all know 
that manuals never lie. 

You have been warned. 	 ❑ 

Ctrl/Shift 2 
Ctrl C 
Ctrl G 
Ctrl H 
TAB 
Ctrl I 
Line Feed 
Ctrl J 
Ctrl K 
ctrl L 
Return 
Ctrl M 
Ctrl W 
Ctrl X 
Ctrl Z 

ESC 
Ctrl/( 
Ctrl/Shift 6 

Effect 

None 
Reboot 
Bell 
Backspace 
TAB 

Cursor down, and scroll 
	

ESC E 
Screen if necessary 
Cursor up 
	

ESC R 
Cursor to right 
Cursor to left 
Margin 
	

ESC G 
Erase to end of screen 
Erase to end of line 
Clear screen and home 

	
ESC A 

cursor 
Escape sequence (see 

	
ESC = 

Table 2) 
Home cursor 
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your VIC computer 

  

GETTING cartridges in and out of your 
VIC can be hard at the best of times and 
expanding it to take more than one car-
tridge used to be an expensive undertak-
ing. However, now you can add a three-
slot expansion board for around $60. 

Having spoken to owners of larger 
boards I came to the conclusion that three 
slots was ample for most applications and 
purchased one from Ozi-Soft, Australian 
distributor of the board. 

The board allows me to run the Super 
Expander, Programmer's Aid, Machine 
Code Monitor and the 16K RAM cartridge 
simultaneously. If you didn't lose count 
you might have noticed that I'm running 
four cartridges through three slots. 

The trick is pretty simple, but involves a 
fair bit of careful desoldering. Commo-
dore has left space in the Super Expander 
for an additional ROM. This space can 
easily be filled by the ROM from the VIC-
MON or the Programmer's aid cartridges. 

By unsoldering the ROM from either of 
the above cartridges and placing it in a 
socket in the spare holes of the Super Ex-
pander it is possible to run both cartridges 
through a single slot. Digital Concepts —
(02) 918 9712 — is now offering this mod-
ification for the VIC. 

Hardware and software are continuing 
to be churned out at an alarming rate. 
Amongst the latest additions are the Scott 
Adams Adventure series on cartridge, a 
relay control cartridge (VICREL), word 
processors and, soon to come, a 64K 
memory board which will be closely fol-
lowed by a 40/80 column card in black 
and white. 

Commodore has also released a series 
of cartridges aimed at small business ap-
plications. Titles include VICWRITER, 
SUPERCALC, STOCKCONTROL and 
VICFILE and should all be available by 
the time you read this. 

VIC Tips 
PEEK (183) Returns the number of 

characters in the last file name used. This 
is useful for locating hidden characters 
and control codes. 

CURSOR characters, colour control 
codes, and screen clear characters may 
be embedded within a file name and have 
the same effect as if they were printed. 

PEEK (198) Returns the number of 
characters in the keyboard buffer (be-
tween 0 and 10). 

PEEK (631-640) The keyboard buffer is 
stored here. 

Programs such as adventures, teach-
ing aids and Data base systems which are 

By Andrew Farrell 

very long are often best broken down into 
smaller programs which can be run one 
part at a time. It's useful to have the first 
program run and load the second; how-
ever, this often gives rise to a problem 
which can be overcome using our knowl-
edge of the keyboard buffer. 

When a large program loads and runs 
a second program an out-of-memory 
error occurs unless the first program is 
deleted first. If we place a new at the end 
of the first program this error can be over-
come but we can no longer automatically 
load and run the next part. 

By placing the CHR$ values of the let-
ters in the commands LOAD and RUN in 
the buffer we can successfully get around 
this if we then poke location 198 with the 
number of characters we have POKEd 
into the keyboard buffer. At the end of 
each command there must be a carriage 
return — CHR$(13) — so the VIC will exe-
cute the commands in the buffer. 

The following routine may be inserted 
at the end of any program and carries out 
the necessary POKEs to perform the 
commands NEW, RUN and LOAD. 

1000 FOR O = 631 TO 636: READ D: 
POKE Q,D: NEXT:POKE 198,6:NEW 
1010 DATA 76,111,13,82,117,13 

The commands are compressed using 
the standard VIC BASIC abbreviations for 
LOAD and RUN (L-shift-O and R-shift-U) 
as the maximum number of characters 
that may be placed in the buffer is ten. 

Many people are still suffering from the 
one disadvantage of adding extra mem-
ory. Due to the way memory is configured 
on the VIC the screen area must be 
moved up in memory when you add extra 

"Oil_ I CAN'T uNDERSTAND wuY /r ISN'T 
woRtc/N4. WE'LL MAW 7D CALL In/ THE 

en/Gut/Ea-- 

RAM. As a result programs which use 
screen POKEs to place characters on the 
screen will not run on an expanded VIC. 
Unless you can easily switch off extra 
memory, pulling cartridges in and out of 
the back socket can be a bit of a hassle 
not to mention somewhat damaging to the 
contacts on the cartridge slot. 

A simple way around this is to fool the 
VIC into thinking it's a normal unex-
panded machine by using a simple pro-
gram to change a few pointers in memory. 

5 REM PROGRAM TO SIMULATE 
UNEXPANDED VIC 

10 DATA 169,0,141,129,2,141,131,2 
20 DATA 169,16,141,130,2,169,30, 

141,132,2 
30 DATA 141,136,2,32,24,229,108,0, 

192 
40 FOR I =1 TO 27 
50 READ A:POKE 8191 +1,A 
60 NEXT : SYS 8192 

Novel applications for the VIC are being 
found far and wide; however the most in-
teresting I've seen yet popped up in video 
arcades across Sydney early last month. 
The VIC, somewhat disguised, was hid-
den behind an electronic juke box which 
played the video clips to a selection of 30 
tunes. The whole operation was con-
trolled by a VIC 20 hidden beneath the 
coin slots and selection buttons. 

Last month I mentioned an interesting 
peek which is useful for games and word 
processor input routines. The location 
was 197 and it returns the keyboard mat-
rix value of the key currently being held 
down. This is useful as the keyboard buf-
fer is not accessed and the latest 
keyboard response only is given thus pro-
viding fast reaction to key presses. 

Below is a list of the values which are 
returned by peeking (197): 

KEY PRESSED VALUE RETURNED 

1 0 
3 1 
5 2 
7 3 
9 4 

5 
6 

DEL 7 
LEFT ARROW 

8 
R 10 
Y 11 

Continued on Page 93 
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your MICROBEE computer 

  

IT'S HERE at last, the colour Bee — and 
what a fine piece of machinery it is too. 
Read the overview, you'll probably be im-
pressed too! 

This month, let's study some particu-
larly helpful hints sent in by fellow Bee 
owners. 

Robert Moyle, of Wembley in Western 
Australia, contributed this item for us. He 
writes: 

Life After Death 
Or, how to recover your program after 

an inadvertent 'new' command on the 
MicroBee. 

BASIC programs in the MicroBee start 
at (decimal) location 2304. This contains 
the high byte of the first line number and 
2305 contains the low byte (...and I'll be in 
Scotland before ye... Er, sorry— Ed.). The 
end of the program and the storage area 
for variables is marked by two consecu-
tive bytes containing 255. The memory lo-
cation of the second byte is pointed to by 
locations 2258 (low byte) and 2259 (high 
byte). When the 'new' command is en-
tered, the interpreter writes values of 255 
into locations 2304 and 2305 and the 
2258/2259 pointer is reset to point to loca-
tion 2305. A few other pointers are also 
reset but the rest of the program is not al-
tered. 

To recover a NEWed program we need 
to restore 2304 and 2305 to the first line 
number value (line number 256 x con-
tents of 2304 then add contents of 2305). 
If you can't remember what line number 
the first line is, don't despair, make it 1 by 
writing 0 into 2304 and 1 into 2305. This 
covers all possibilities as 1 is the lowest 
allowable line number. We then need to 
read through the memory locations from 
2306 onwards until we encounter two 
consecutive 255s (marking the end of the 
program) then write the location of the 
second 255 into 2258/2259 pointer. 

Another pointer at locations 1758(low 
byte) and 1759(high byte) shows where 
variables used in in immediate mode 
commands are stored, and since the re-
store program must be entered in the im-
mediate mode, we set the the 1758/1759 
pointer to a location near the top of user 
memory so that no overwriting of the pro-
gram we are are trying to restore occurs. 

To magically restore your lost program 
type in: 

POKE 1758,0: 
POKE 1759,63: 
POKE 2304,0: 
POKE 2305,1: 
FOR X=2307 TO 16384: 
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IF PEEK (X) = 255ANDPEEK(X-1)=255 
THEN POKE 2259,X/256: 

POKE 2258,X-256*(X/256) 
ELSE NEXT X 

Note: The values in the first two POKEs 
and the value for the end of the FOR loop 
are for the 16K MicroBee. 

Printer Problems 
Is it ESP or just a common problem? 

Four letters all dealing with Tandy line 
printers appeared on my desk within the 
space of a week. Each seemed to answer 
the other's questions. So David Stafford 
of Elsternwick, Victoria, read on. David 
has a 32K Bee and is interested in con-
necting it to a Tandy line printer VII. 

Master A Goodison of Broadford, Vic-
toria, wrote to us pointing out that a paral-
lel printer such as the Tandy Quickprinter, 
LP VII and others can be operated via the 
parallel port with an easily constructed in-
terface (the circuit is available from Ap-
plied Technology). 

One problem created when using the 
parallel port (OUT L1) is that HIRES mode 
overwrites the INT vector at 80 hex, and 
the computer will hang if asked to LLIST 
or LPRINT to the parallel port after HIRES 
has been used. Issue POKE 128,8 to 
reset the INT vector. This solves the prob-
lem. 

A second difficulty arises with most 
printers which do not expect to receive 
CHR$(13) in a program LLIST. As was 
mentioned in a previous article, most 
computers delimit each line with a null 
(CHR$(0)). However the Bee uses 
CHR$(13) — line feed. When listing the 
Bee uses CHR$(13) as a legitimate char-
acter, then issues its own line feed/car-
riage return for an end of line. Hence the 
LLISTing is double spaced and wastes 
paper. 

The logic circuit below (added to the in- 

terface from A.T.) checks for CHR$(13), 
converts it to CHR$(12) and leaves all the 
other characters unchanged. CHR$(12) 
is ignored by most printers including 
those mentioned above. If using LPRINT 
in a program, use LPRINT CHR$(26) at 
the end of your program to clear the print-
er buffer. 

Roger Cooper of 6 Beaufort St, Wood-
ford, 2778 has some pertinent comments 
to make — and he also has something to 
offer to those of you without printers. 

Roger states: "please promote the 
users group AUSBUG in your magazine. 
I have just received the first edition of the 
bi-monthly newsletter, and it is excellent. 
The group must depend on the support 
and contributions of its members if it is to 
be worthwhile, so please draw attention to 
it." 

I feel that, wherever possible, your 
magazine should insist on program con-
tributions being submitted by way of com-
puter printouts to ensure they will work (If 
you read our guidelines for contributions 
on page 98 you'll see we do just that; the 
only problem is that printers aren't as 
common as computers— Ed). 

A program in the December issue could 
not work because of duplicated line num-
bers. For those readers, like me, who like 
to make good use of programming it is 
very annoying to type all those lines only 
to find it does not work. 

To help people without printers who 
want to contribute a program for publica-
tion, I will (if they send me a tape), send 
them a printout in return for getting a copy 
myself. For those who have a WordBee 
fitted they can also use this to get instruc-
tions and so on printed out. Please mark 
cassettes with name and address (I lose 
letters instantly) and supply postage. 

The printer I am using is a Tandy Line 
Printer VII using serial interface at 1200 
baud. The lead Tandy supplies will not 
match the MicroBee without some modifi-
cation. If anyone wishes to use a Tandy 
printer please give me a call on (047) 58 
7238 and I will let them know how to do it. 

One More Word 
Just to finish off this little sojourn into 

the realms of printing: Lindsay Ford of 
Dreamcards Software (Lindsay is the au-
thor of that fabulous program 
PSYCHOTEC, but more on that in a fu-
ture issue) wrote to me some time ago 
about the data rate incompatibility of the 
Bee and the (you guessed it) Tandy line 
printer. 

He said: "it is necessary to use a spe- 
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cial software routine to make them work 
together. A program written by Errol De-
laney to do this was in the September 
1982 issue of the MicroWorld Report. Un-
fortunately this program only takes us to 
the point of printing out a BASIC source 
listing, but with a little fiddling it can be 
used as a rudimentary word processor. 

The program shown here is Errol's 
routine with a little extra logic to let it do 
the job. Simply key it in and the appropri-
ate machine code sequence will be writ-
ten into RAM starting at address 32000 
($7D0OH). Now all you need to do is type 
in your letter or whatever as though it 
were in BASIC, starting each new line 
with a line number (use the AUTO com-
mand) and a set of double inverted com-
mas to prevent the text on the line being 
changed to upper case. 

If you want any particular part in the 
bold typeface then the word or symbol 
should be preceded by an up-arrow and 
followed by a tilde to revert to normal. 
Once the text has been entered (either by 
typing or by tape) simply enter 
USR(32000) and it will be printed. 

Note that the text may be worked on in 
much the same way as BASIC using the 
Bee's powerful editing commands. 

100 CLS:FOR A=0 TO 219:READ B: 
POKE A+32000,B:NEXT A:CURS 1,6 

110 PRINT "RAM LOAD COMPLETE.Note 
that '"' BOLD TYPE '-' returns type 
to NORMAL. ENTER USR(32000)":END 

120 DATA 0,0,62,255,211,3,62,223,211,3, 
33,0,9,219,2,203,95,40 

130 DATA 250,126,254,255,200,0,0,0,35, 
35,35,126,254,13,40,20 

140 DATA 203,127,40,5,205,97,125,24, 
241,205,202,125,219,2,203,95 

150 DATA 40,250,24,230,62,13,205,60, 
62,35,24,207,14,9,183,31  

160 DATA 31,31,211,2,205,88;125,31, 
13,32,247,62,255,211,2,205 

170 DATA 88,125,205,88,125,201,22,204, 
21,32,253,0,0,0,201,245 

180 DATA 229,230,127,71,33,211,187,5, 
40,8,126,35,203,127,32 

190 DATA 247,24,248,126,203,127,32, 
12,205,62,125,219,2,203,95,40 

200 DATA 250,35,24,239,230,127,205,62, 
125,225,241,201,245,197 

210 DATA 213,229,86,35,94,235,1,240,216, 
205,184,125,1,24,252,205 

220 DATA 184,125,1,156,255,205,184,125, 
1,246,255,205,184,125,125 

230 DATA 198,48,205,62,125,225,209,193, 
241,201,62,48,213,93,84 

240 DATA 60,9,218,187,125,61,107,98,209, 
205,62,125,201,254,34 

250 DATA 200,254,94,32,2,62,31,254,1.26, 
32,2,62,30,195,62,125 

To use this program on a 16K system 
first alter the data in lines 120 to 250 by 
changing all the 125s to 62s. As each 125 
is changed the number preceding it 
should also be altered by subtracting 2. 
Thus the end of line 250 ,for example, be-
comes '...60,62'. Now change the two 
32000s to 15872s and away you go. 

Hot Mod 
Trevor Routley of East Brunswick has 

successfully managed to run his Bee at 
4Mhz! In his words, "boy, does Space In-
waders fly"! 

The mod, according to Trevor, is sim-
ple. IC32 (it should be a SN74LS92) is 
where the 12 Mhz from the crystal is di-
vided down to 2Mhz on pin 8. But on pin 
9 of this IC is A13, that is, 4Mhz. 

By slightly bending out the pins and 
placing them through a switch to the left 
of R12 (which goes to pin 6 of IC25, 
through clock input of the Z80) you can 
switch backwards and forwards from 
2Mhz to 4Mhz. By also placing a push but- 

ton switch between 3 and 15 of x3 (con-
nector on the right of the top board) you 
can also wait the CPU while you switch 
clock speeds — which means you can do 
it in the middle of a program. 

This mod not only makes the CPU go 
fast but also the PIO. Thus the speaker 
frequency and tones are higher and the 
tape speeds are doubled to 600 and 2400 
baud! Having the switch still allows you to 
load other cassettes. 

I have run my Bee like this for four 
months after seeing one at Applied Tech-
nology. 

Note: For this to be successful one 
must have a Z80-A CPU and PIO, as 
these can run up to 4Mhz. 

(Richard's note: I would advise any-
one who is not familiar with electronics 
NOT to attempt this modification. The 
best option would be to speak to the ser-
vice personnel at A.T. Or, better still, nicht 
fingerpoken in der machinen!) 

Is This Music? 
Short programs such as this are usually 

kept for the Pocket Programs section but 
I was quite curious about this little offering 
from the Land of The Long White Cloud 
(you know, that place where the last per-
son to leave has to switch the light off). 

I will make no comment save to say that 
when you input this please ensure you put 
in Jim Wilkinson's name so you will al-
ways know who was responsible... 

100 REM RANDOM MUSIC GENERATION 
1.10 REM IN THE KEY OF C MAJOR 
120 REM BY JIM WILKINSON 
130 REM WAIKANAE,N.Z. 5 FEB 83 
140 CLS 
150 CURS 23,8:INPUT "NAME PLEASE";Nl$ 
160 CLS 
170 CURS 22,8:UNDERLINE: 
175 PRINT "SONATUS DISHARMONIOUS" 
178 :NORMAL 
180 CURS 28,10:PRINT "IN C MAJOR" 

Continued on Page 94 
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TAPE PRICES START AT $10.00, including tax. 

Ring (02) 498-6556 for complete price list. 

44444444444 

Flying Fox Computing Ply Ltd 

EDUCATIONAL SOFTWARE 
FOR THE MICROBEE 

444444444444 
DESIGNED BY PROFESSIONAL 
AUSTRALIAN PROGRAMMERS 

AND TEACHERS 
FOR USE IN 

AUSTRALIAN SCHOOLS 
* * 	* * * * * 

SCREEN DISPLAY FOR HANGMAN GAME 

PRIMARY MATHEMATICS 
READING 
SPELLING 

SECONDARY LEVEL 

Cat 
No. Title 

.Algorisms Package 
100E Elementary addition and sub-

traction of numbers 1-10 
101E Addition of numbers using 

units and tens 
102E Addition or numbers usng 

units tens and hundreds 
103E Subtraction of numbers using 

units and tens 
104E Subtraction of numbers using 

units, tens and hundreds 
105E Multiplication of numbers 

using units and tens 
106E Multiplication of numbers 

usinj units, tens, hundreds 
107E Division 
108E Multiplice...ion tables 

All these tapes, with the exception of elemen-
tary addition and subtraction have an optional 
speed feature.  

Learning Package 

These tapes have a tutoring program on one 
side and a practice program to reinforce the 
skill on the other side. 

Comprehension Package 
200E- Five tapes, totalling 10 com• 
205E prehension passages 
220E- Five tapes containing 10 elem-
225E entary comprehension pass- 

ages with multiple choice 
answers 

250E- Three tapes, totalling six lists 
252E suitable for Lower Primary 

Students 

275E A teacher's master tape which 
can be used to program own 
choice spelling lists 

601E Introduction to Algebra 1 
602E Introduction to Algebra 2 
603E Equations 
604E Problem solving using 

algebraic equations 
620E Introduction to Geometry 
621E Angles — Definition, Meas-

urement types of angles, etc. 
625E Geometry — Compass direc-

tions. Angles of elevation 
640E Measurement — Year 7 

Perimeters, mass, length and 
area 

120E Numeration 
121E Number patterns Games 
122E Number sentences 500 Number Hangman 
123E Fractions and Decimals 501 Word Hangman 
124E Problems using the four 

operations Secondary Programs 

Flying Fox Computing Ply Ltd 
P.O. BOX 187, 

LINDFIELD, N.S.W. 2070 
PHONE: (02) 498-6556 
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Here's A BetterBee 
Bee owner Colin Johns, who has 
reported on the machine in these 
pages before, comments on re-
cent improvements — and offers 
some tips for the new user. 

THE MICROBEE has been more popular 
than Applied Technology could possibly 
have imagined, and this, coupled with 
wharf delays and shipping strikes, has 
meant that units still cannot be purchased 
off-the-shelf. 

However, the delays may be a bles-
sing in disguise for many customers, as 
experiences with earlier units has led to 
some worthwhile improvements. For ex-
ample, the MicroBee now comes com-
pletely assembled and tested for about 
the same price as the kit. 

The new case looks smarter and is a 
better fit around the keyboard, while the 
plug-pack power supply is a big im-
provement on the inadequate units sup-
plied with early kits (my kit unit's plug-
pack has been changed, and the Bee 
now runs for hours without any power 
supply problems). 

The BASIC ROMs have also been re-
programmed, and a new self-test fea-
ture is incorporated, along with improve-
ments to the global search routines. The 
ROMs were responsible for the 
keyboard doubling problems on early 
units, and replacing them is a great im-
provement. 

However, one of the best improve-
ments is the complete re-writing of the 
MicroBee User's Manual, which now in-
corporates the tutorial booklet in one, 
improved spiral-bound book. The man-
ual opens flat and will stand up to use 
much better than the original plastic-
bound edition (It may be better, but it's 
still far from perfect-Ed). 

There are a few typographical errors, 
but at last there is an explanation and 
example of the use of PCG characters. 
Unfortunately, there is still no print-out of 
the extra graphic characters, and there 
is not enough background information 
on the memory-mapped display. 

The MicroBee's memory — those 
unique non-volatile integrated circuit 
chips which hold the program informa-
tion and values needed to make the pro-
grams work — has a unique address of 
8 bits, and each address has the ability 
to store eight 1's or 0's to represent a 
character, command or value. 

your computer 

OWNER REPORT 
Some addresses are set aside for the 

microprocessor as storage for important 
information. The first program instruc-
tion is stored at location 2304, and the 
space from there to within 255 addres-
ses of the highest possible memory lo-
cation in your system (depending on 
whether you have 16K, 32K or 48K of 
memory installed) is used for storage of 
program information. 

A separate memory chip, correspond-
ing to memory locations 61440 to 
62463, is used to store the information 
neeeded on the screen. Memory loca-
tion 61440 corresponds to the top left-
hand corner of the screen, and 62463 
to the bottom right. Any information 
placed into these locations — from 61440 
to 62463 — will immediately appear on 
the screen. 

The PEEK instruction can be used to 
examine any memory location, and the 
POKE instruction to directly put informa-
tion into any memory location. So POKE 
61984,65 will cause character 65 (the 
letter A) to appear in the middle of the 
screen. This is obviously quicker to pro-
gram (once you get the hang of it) than 
CURS 544: PRINT "A", which does the 
same thing. 

Try this short program to see some 
Graphics Characters which are not 
listed in the MicroBee manual: 

10 FOR X =1 TO 32 
20 POKE 61440 +X,X 
30 NEXT X:END 

You will have to make a list of the 
most useful characters, although I ex-
pect No 7 will get a real hounding from 
"Space Invaders" freaks! 

Now, those low-res graphics blocks. 
You can use the same POKE instruction  

in the low-resolution mode to obtain 
those block characters by POKEing 
codes greater than 128. The block is di-
vided into six portions: 

1 	1 2  

1 4  1 8  1 

I 16 I 32 I 

Just add the values of the bits you 
want and add 128 to get the code for 
the shape you need. 

Of course, you will usually have to 
use more than one screen location to 
make up the shape (or message) you 
want. Try this elementary message, 
made up of low-res characters: 

10 CLS:LORES 
20 POKE 61530,157: 

POKE 61531,149:POKE 61532,170 
30 END 

This is one way making up large char-
acters on the screen. 

Finally, this short program will demon-
strate some more features, easily ob-
tainable by directly POKEing screen lo-
cations. 

After running this program, you will 
know how to hide some important words 
in your programs from your friends, at 
least until the program is run, and also 
how to make characters and words flash 
on and off: 

10 	CLS:INVERSE:X = 0 
20 	POKE 61980,77 + X:POKE 

61981,65 + X:POKE 61982,82 + X 
30 	POKE 61983,84 + X:POKE 

61984,73 + X:POKE 61985,65 + X 
40 	POKE 61986,78 + X:POKE 

61987,83 + X:POKE 61988 + 33 + X 
50 	FOR I =1 TO 100:NEXT I 
60 	A = INT(RND*539):POKE 

61440 +A,7 
70 	i3 = INT(RND*412):POKE 

61990 + B,7 
80 IF X =0 THEN LET X = 128:GOTO 
20 
90 X = 0:GOTO 20 

You can, of course, control the flashing 
of the sign by varying the values in line 
50. Lines 60 and 70 were added only for 
fun! 	 ❑ 
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your PEACH computer 

  

COMPUTERS CAN be used in education 
in three distinct ways. First, and most 
often, they are used to teach about com-
puters themselves. Secondly, they can be 
used in administration to maintain student 
records or to tabulate examination re-
sults. Finally, the biggest potential use of 
all is the use of computers to teach all 
kinds of subject matter, from multiplica-
tion tables to medical diagnosis. 

The Peach is very suitable for educa-
tional use, since it has excellent colour 
graphics capability and can be made very 
easy to use without having to have com-
puter knowledge. The only other require-
ment — and the reason why the Peach is 
not used a great deal in education — is 
software. 

Various terms have become common 
in the literature on the use of computers 
in education. The most common is CAI 
(Computer-Assisted Instruction). This re-
fers primarily to drill or practice type pro-
grams, in which the computer paces the 
user through a set of tests, such as spel-
ling practice or multiplication tables. A 
program of this type might flash a word on 
the screen long enough for the user to 
recognise the word, but not long enough 
to imprint the exact spelling clearly on his 
mind. The user must then spell it correctly 
to score. 

CAL (Computer-Assisted Learning) re-
fers to the process whereby the student 
acquires new skills or knowledge via the 
computer. It therefore includes CAI as drill 
and practice will generally improve the 
user's skill, but also covers tutorial pro-
grams, in which new information is pre-
sented. A CAL program generally invol-
ves some degree of testing to determine 
whether the student is ready to go on to 
the next stage of new information. 

Finally, CMI (Computer-Managed In-
struction) refers to the use of a computer 
to direct the student through a series of 
learning activities, which may be only par-
tially computer-based, records the stu-
dent's progress through these activities 
and modifies them accordingly. 

Most educational programs have ele-
ments of each of these characteristics. 
The different types of educational soft-
ware can also be looked at as a progres-
sion from simple drill and practice pro-
grams (easy to write but of limited scope) 
and, finally, to simulations, on which the 
computer is programmed to behave like a 
complex real-life system. The user then 
learns by experimenting with the model 
rather than the real world system. Busi-
ness games and war games fall into this 
category. 
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By Dom Swinkels 

What are the features we look for in 
good CAL software? Educators will no 
doubt argue a great deal about the de-
tails, but here are some of my require-
ments: 

1. The user should learn something: 
this may be obvious but since some CAL 
programs are disguised as games, it is 
possible for the game aspect to become 
dominant and the learning aspect to be 
lost. We learn by doing and practice 
makes perfect, which is the justification 
for the drill type programs. But a program 
of this type must obviously be aimed at 
the right group. This leads to the second 
feature of good CAL software. 

2. The program should hold the interest 
of the user. This can be achieved in a 
great number of ways. The presentation 
of the material is obviously important. The 
use of colourful graphics and sound can 
add a great deal here and it is important 
that the level of material presented is 
challenging without being so difficult that 
interest is lost. An average success rate 
of 70 to 85 percent is probably a good 
level to aim for. 

Programs should therefore clearly aim 
at certain groups — for example, early pri-
mary school or first-year university 
chemistry students. Ideally, a program 
should have several levels of difficulty, 
which the student selects at the start or 
the program should adjust level of diffi-
culty depending on performance. 

3. The user should get feedback on his 
performance. This could be regarded as 
a method of maintaining interest but I be-
lieve this to be important enough to rate 
special mention. The popularity of com-
puter games is achieved by holding the in-
terest of the user with visual and audible 
effects and by feedback (scoring, gaining 
ground or possessions, destroying the 
enemy or beating the computer). If we 
could make CAL programs as absorbing 
and as popular as the video games then 
we would have some of the most edu-
cated youth in the world. 

4. The program should be easy to oper-
ate. It is clear that the user should be able 
to give his full attention to the learning fea-
tures of the program and not be distracted 
by the operational requirements of the 
computer. It should require little or no 
computer knowledge. The program 
should therefore be self loading and 
should ensure that keyboard errors do not 
crash the program. 

The Chemistry Department of the Au-
stralian National University in Canberra 
has produced a set of about 30 programs 
for use in the teaching of chemistry in the  

first year of university. The programs are 
currently produced on 13cm SS/SD 
floppy disk, which auto boot and will auto-
matically execute NEW ON xx to suit the 
requirements of the programs on that par-
ticular disk. 

The programs are grouped under eight 
headings and include enrolment and re-
cord-keeping programs to maintain class 
performance records and statistics. The 
chemistry topics include stoichiometry, 
oxidation states, stereochemistry and 
bonding, organic nomenclature and 
structure drawing routines. 

Many of the programs use the high re-
solution graphics capabilities of the 
Peach to good effect and all make excel-
lent use of colour. Much of the effect 
would, therefore, be lost if the programs 
are used without a colour monitor. 

Though the Chemistry Department is 
planning to combine nine Peaches into a 
network around a 10MByte disk, other 
users may wish to start with the 13cm 
floppy disks. The programs are available, 
at a nominal cost, to other educational in-
stitutions. Write to Dr Malcolm Rasmus-
sen, Chemistry Department, Science 
Faculty, Australian National University, 
Canberra, ACT 2601. 

Peach Sound 
To add interest to any game or CAL 

program, various sounds are usually 
added. The Peach contains a speaker, 
which is connected to memory location 
65491 (&HFFD3). Every time you ad-
dress that memory location and change 
its value in such a way that the most sig-
nificant bit is changed, a single click is 
produced in the speaker (since the most 
significant bit is equivalent to 128, it is 
necessary to alternate between values of 
128 or higher and values of less than 
128). 

The click produced is the same as the 
click that accompanies each key press 
and its volume is controlled by the volume 
control next to the on/off switch. 

If we repeat the clicking operation often 
enough and fast enough, the ear can no 
longer distinguish the individual clicks 
and it becomes a low tone. If we further 
speed up the rate of clicking , we increase 
the frequency of the tone and get a higher 
note. Finally, we can change the fre-
quency in various ways and make siren 
type noises or whistles, explosions and so 
on. The only thing we cannot do in soft-
ware is change the volume. 

That all seems pretty easy but, unfortu-
nately, this is where the slowness of 
BASIC becomes a serious handicap. 



The program given in Listing 1 provides 
a number of choices to make various 
sounds. The first four choices are several 
ways of using BASIC statements to ac-
cess the memory locations controlling the 
speaker. As you might expect, taking out 
unnecessary line numbers results in a 
slightly faster execution and hence a 
slightly higher tone. Using a variable in-
stead of a decimal or hexadecimal 
number is also faster and gives a higher 
note. 

Line 410 gives a continuous tone and 
this is the highest tone which you can get 
using purely BASIC statements. This par-
ticular line is of interest as you can slow 
it down while it is running by making 
BASIC do more work. You can do this by 
depressing one or more keys on the 
keyboard. 

Though most keys normally have no 
apparent effect on the running of the pro-
gram, the operating system is continu-
ously being interrupted by the keyboard 
and must then determine whether the key 
pressed is one on which action must be 
taken (for example - Control-C). While 
line 410 is being executed, you can 
clearly hear the effect of a keyboard inter-
rupt. You can in fact slow the tone down 
to an occasional click by depressing most 
of the keys at the same time. 

To produce anything approaching a 
musical note, we must send clicks to the 
speaker at a faster rate than BASIC can 
cope with, and so we have to use a 
machine language routine such as the 
simple routine in option 5. The data poked  

into memory locations 32770 to 32796 in 
line 510 produces a machine language 
routine which we then execute by the 
EXEC 32770 command in line 540. 

The routine requires that we first POKE 
two more numbers, which determine the 
time between clicks (the wave length of 
the sound) and the number of clicks or 
waves to be produced. Because machine 
language is very fast we must, in fact, 
slow it down to get a clicking rate which 
the speaker can cope with and we can 
hear. The first number is, therefore, a 
counter which is counted down to zero be-
tween each click and the second number 
is the number of times we repeat the pro-
cedure. 

I suggest you experiment with various 
values of L, the time between clicks, and 
find the numbers which produce a sound 
similar to the musical scale. If you're mus-
ically inclined, you can then write a tune 
by reading a data line containing the num-
bers for each note, and POKE each into 
32768 in turn as in line 540. 

One problem which now remains is that 
the length of each note varies with the 
tone because instead of making each 
note last a given time we have made it last 
a given number of waves or clicks. It is 
possible to calculate for each value L 
what the value of N must be to give a con-
stant length for each note and I leave that 
for you to try also. Alternatively, we could 
write another slightly more complex 
machine language routine in which the 
second number is used to control the du-
ration of the tone directly. 

For the more down-to-earth users, try 
the value 30 for L in line 530. This will 
sound very similar to the BASIC com-
mand BEEP. In fact, when you use BEEP, 
BASIC eventually finishes up at a short 
machine-language routine located in 
ROM at &HF7A7. 

This routine does a very similar thing to 
our little program but always uses the 
same value for the count down to zero be-
tween clicks so that the same sound is 
produced each time. To check this, you 
may wish to use the command EXEC 
&HF7A7. This executes the machine-lan-
guage routine starting at &HF7A7, which 
produces the BEEP. 

Peach ROM Notes 
More information on the ROM locations 

which contain the machine-language 
routines executed when we use each 
BASIC command may be found in Peach 
ROM Notes, recently published by the 
Software House. The authors, Bruce 
Rossell and Howard Viccars, have clearly 
done a lot of homework on their Peach. 

Ever since Apple decided to make 
available full details of that operating sys-
tem and ROMs, the microcomputer com-
munity has come to expect the same level 
of information for other machines. This 
type of detail has been sadly lacking for 
the Peach but Peach ROM Notes goes a 
long way toward filling this gap. If these 
had been available six months ago, they 
certainly would have saved me a great 
deal of time. But then I might never have 
started this column, either. 

The notes are more than just notes 
about the ROM contents. They consist of 
more than 150 A5-size pages of well-pro-
duced and bound summaries of the inner 
workings of the Peach. 

I was particularly interested in the sec-
tion "Bugs, Anomalies and Some Fixes", 
as I had observed some of these myself. 
One of these is the change in the appar-
ent size of a file stored on disk when the 
FILES command is executed. This can be 
caused by removing a diskette from the 
drive with a file left open and inserting 
another disk. It can, in fact, corrupt a disk 
and thic may well have happened in some 
of the cases when I thought the loss of a 
disk was due to dirt or electrical noise. 

The authors suggest a patch for Disk 
BASIC, which will give a "File Already 
Open" error message when an attempt is 
made to execute FILES while there is a 
file open on that drive. While this restricts 
the use of the FILES command a little, it 
may be preferable to losing a disk if you're 
Continued on Page 94 
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10 REM..."SOUNDS"...by Dom Swinkels. 
20 CLS:LOCATE 0,10:INPUT "Select sound test (1-5):";S 
30 ON S GOSUB 100,200,300,400,500 
40 GOTO 20 
50 END 
100 REM...Slow clicking. 
110 FOR J=1 TO 200 
120 POKE 65491,255 
130 A=A+1:REM...Change this statement for various delays. 
140 POKE 65491,0 
150 NEXT J 
160 RETURN 
200 REM...Faster clicking. 
210 FOR J=1 TO 200 
220 POKE &HFFD3,&HFF 
230 POKE &HFFD3,&H0 
240 NEXT J 
250 RETURN 
300 REM...Faster still. 
310 A=65491 
320 FORJ=1T0200:POKEA,255:POKEA,O:NEXT 
330 RETURN 
400 REM...Continuous clicking. 
410 POKE 65491,255:POKE 65491,0:GOT0410 
500 REM...Various tones. 
510 FOR J=0 TO 26:READ A:POKE 32770+J,A:NEXT 
520 CLS:LOCATE 0,10 
530 INPUT "Enter wave length and number of waves (1-255):"IL,N 
540 POKE 32768,L:POKE 32769,N:EXEC 32770:8010 520 
550 DATA 182,128,0,95,83,247,255,211,74,38,250,182,128,0 
560 DATA 95,247,255,211,74,38,250,122,128,1,38,230,57 



Free readery 
claniFiedy 
MicroBee Text Editor: Suitable 
for 16 and 32K machines. Ideal 
where high powered (and high 
priced) word processor would 
be an overkill. Features menu 
driven margin, line pitch and 
typefont settings. Provides line 
editing, block moves, forward/ 
reverse scroll, line insertion and 
deletion. Text can be saved and 
reloaded. Can be user modified 
to suit specific requirements. In-
struction manual (17 pages) 
with complete listing $10. Man-
ual, listing and tape $15. Mail 
orders to B Proctor, 27 Roberts 
Avenue, Mortdale, NSW 2223. 
Prompt return guaranteed. 
Sinclair ZX81: users can now 
contact the ZX81 Software Ex-
change (Z.S.E.) by sending a 
stamped self-addressed en-
velope to; Z.S.E., C/- Chris 
Tueno, 5 Muir St, Mt Waverley, 
Vic 3149. 
Wanted: VIC20 printer, will pay 
any fair price, so long as in 
good condition. Jason, (02) 708 
2907. 
MicroBee: 16K software. Ad-
venture 1 and Astrofighter, (ac-
tion space game). $9.95 each 
+ $1.50 postage. J Burns, 6 
Banksia St, Townsville, 4814. 
Sorcerer: Dual Stringy Flop-
pies, new, with wordprocessor 
linker plus extra software, only 
$599. Green screen, brand 
new, $169. Ph (02) 449 3647. 
Sell: TRS-80 with 48K, monitor, 
cassette recorder and over 
$650 worth of programs. Will 
sell for $1100 o.n.o. (30) 579 
5748. 
Wanted: VIC20 and Atari 400/ 
800 programmers for national 
company. Apply to Rhiannon 
Software, 72 May Street, Pre-
ston, Vic 3072. 
Sell: 2 S-100, 16K static mem-
ory boards 250-ns, indepen-
dEntly located 4K blocks in any 
multiple of 1K $250. (07) 30 
1949. 
COPY16: Backup 16K pro-
grams using 16K TRS-80, Sys-
tem-80. SAE for info. $13.50 for 
Tape. Ray Peverill, PO Box 78, 
Sale, Vic 3850. 
Apple II: Computer disks for 
sale. David's Midnight Magic, 
Borg and Bandits all going for 
$20 each or best offer. Phone 
(03) 88 8992. (Box Hill, Vic.) 
Arcade: Ten new games on 
cassette for unexpanded 
VIC20. Only $20, p i p free. 
Send to Rainbow Software, 27 
Mudge Street, Whyalla Norrie, 
SA 5608. 

Atari 400: 16K with recorder, 
software, and Music Composer. 
Cost $900, Sell $600 o.n.o. 
Phone Lesley (03) 509 0739 (b/ 
h). 
Sell: Two DG Z80 CPUs at 
$150. Three 16K S-100 RAM at 
$120. DG and TCT PCG to-
gether $200. S-100 16K ROM 
with MW BASIC $150. Cassette 
int. for DG Z80 $10. 10 slot S-
100 mother board $50. Full 
documentation for all boards, 
some software. Inc. EDASM. 
Ian Mitchell, 653 Nelson Road, 
Mt Nelson, Tas 7007. Phone 
(002) 23 2308. 
New TRS-80 Games Software: 
For details write to 61 Cremin 
Street, Upper Mt Gravatt, Qld 
4122. 
Apple II: Educational Pro-
grams, addition, subtraction, 
multiplication - for kids of all 
ages. Vincomp, Box 112, Mount 
Beauty, Vic 3699. Phone (057) 
57 2046. (Evenings.) 
ZX81 Club: Members wanted, 
$5 year ... Newsletter, free of-
fers etc. Please write to R Skel-
ton, C/- Harbourside Orchard, 
Waiuku, New Zealand. 
Sinclair ZX81: includes leads, 
manual, power supply, cassette 
unit, dust cover, data cassette. 
Value $200, Sell $80. Phone 
(02) 84 6564 anytime. 
ZX81: 16K, books, manual, 
tapes, games, cassette player. 
Complete $265. Consider swap 
for Pocket Computer. (065) 83 
2679 (a/h). 
MicroBee Fanatic: wishes to 
meet other owners in Dee Why 
locality. Phone (02) 981 4651 
after 4 pm. 
ZX81: & program book $150 
o.n.o., and Sharp PC1211 -i 
printer 	cassette interface + 
case $250 o.n.o. (07) 30 2321 
(a/h). 
YE Data: YD180 20cm slimline 
double-sided drive. 1.6Mb un-
formatted. Used less than 1 
hour. $550 o.n.o. (062) 48 2719 
(b/h). 
For Sale: MicroBee computer 
with 16K RAM. Power supply 
and documentation. $150. 
Phone John; (02) 525 1292 (a/ 
h) or (02) 517 1851 (a/h). 
System 80 Mk 2: Mint condi-
tion, plus green screen monitor 
and $500 worth or programs. 
Sell for $1000 o.n.o. Phone (02) 
78 5223. 
For Sale: Teletype ASR5, cur-
rent loop, EC, $240. DEC LA36, 
Dot Matrix Term., 30 CPS, RS-
232, VGC, $450. GE Terminet  

band printer/terminal, 120 CPS, 
RS-232, VGC, $400. Teleray 
VDU, 24x80, RS-232, VGC, 
$300. Scope, Tektronix 453, 
dual trace, 75 MHz, VGC, 
probes, manual, $950. Scope, 
Phillips PM3260, dual trace, 
120 MHz, probes, manual, 
VGC, $1100 - Phone Luigi (03) 
555 5175. 
Datman Program: manual for 
MicroBee. Save, load, delete, 
add files. Provision for own 
programming. Half Price. $30. 
(02) 98 9950. 
ZX81: As new, virtually unused, 
including transformer, manual, 
leads. Offers over $100. 
Richard (02) 923 1758. 
Wanted: Copy 80-Microcom-
puting No. 7 (July 1980). Allan 
Whackett (047) 82 3776. 
S-100: SD System SBC-100 
CPU ($250), SD EPROM Prog-
rammer with software ($250), 
64K QT DRAM ($120), ADDs 
Regant 100 VDU ($600). Phone 
(02) 349 2516. 
8 1K ZX81 Arcade Games: 8 
listed programs. Breakout, 
Sherrif, Invasion, etc. $8, also 
16K Breakout (partly m/c) $5. 
Send m/o to Leslie Battyoryi, 56 
Ann Street, West Geelong, Vic 
3218. 
To Sell: ZX81 1K - adaptor, 
leads, manual, tapes. $200. 
Write to Poseidon Software, 72 
May Street, Preston, Vic 3072. 
Modem For Sale: 1200 BPS, 
half duplex, full RS232 inter-
face, Telecom approved, 
tested, $50. Phone (02) 406 
5338 (a/h). 
For Sale: Latest Osborne I, 4 
months old. With C BASIC, M 
BASIC, 	SuperCalc 	and 
WordStar, plus handbooks and 
programming systems. $2000 
(still under Guarantee). Contact 
Gus Sharpe (02) 560 2973. 
TRS80: 16K, monitor, quick 
printer 2, cassette drive, 
amplifier, light pen, manuals, 
covers 1 $400 software. $850. 
Phone (03) 580 7049. 
Like New: ITOH 8510 (Cent). 
Cable 	paper. $750 firm. 
Cash gets bargain. Lindley, 67 
George Street, Redfern, NSW. 
1 - 6 pm. 
MicroBee Owners: interested 
in forming users group in Ben-
digo (Vic) area, contact Bruce 
Wilson, (054) 43 0311 (bus) or 
(054) 42 3046 (a/h). 
Programming: Tutoring in 
most languages to get the most 
from your computer. Programs 
written to your specifications. 
Phone Ian or Steve on (02) 95 
1367. 
ZX81 1K 16K Programs: in-
cluding sub attack, and many 
more. Send SSAE to D Noble, 
34 Murri Street, Blackheath, 
NSW 2785. 

ZX81: My exchange system 
means quality software for a 
few dollars. SSAE to; Peter 
McKay, R.S.D. Swan Hill, Vic 
3585. 
Apple CP/M: WordStar 3.0 
complete with documentation 
as new, $400. MailMerge $120. 
SpelStar $175, or $640 the lot. 
Phone (03) 850 8259. 
MicroBee Trek 16K: 5 Levels, 
multiple torpedoes, energy 
beams, deflectors, ware inpulse 
engines + more, $6.00. 27 Bor-
den Street, Maddington, WA 
6109. 
MlcroBee 16K Plus: Editor/As-
sembler, manuals, 6 cassette 
programs including Chess, 
ZTrek, Target. $395 o.n.o. -
John Petersson, 15 Robinson 
Street, Oconnor, ACT 2601. Or 
phone (062) 72 3711 (b/h). 
Producers Wanted: For 
Tandy, VIC20 and MicroBee 
Software. Send all applications 
to - AUS, 22 Brand Street, Bun-
daberg, QLD 4670. 
Wanted: Apple II 48K Europlus 
personal computer, alone or 
with disk drive(s) and/or moni-
tor. Contact Robert Sweeney, 
26 Church Street, Mudgee, 
NSW 2850. 
ZX81: Complete. "30 Programs 
For ZX81" + "Complete ZX81 
Basic Course". Games + Edu-
cation cassettes. About 100 
programs on tapes or paper, 
heaps of important information. 
15 computer magazines, AZUA 
membership, plus cassette re-
corder. Selling for only $250. 
Michael on (02) 669 3903 (after 
4pm). 
Atari 800: 48K, joysticks, intro 
to BASIC Package, tape record-
er, games. Used for three 
months. Worth $2100. Sell 
$1800. (03) 555 5692 (a/h). 
TRS-80 Mod 1: Base conver-
sion program Dec - Bin - Hex 
- Oct on cassette. $15. M 
O'Connor, 7 Ferry Street, Hun-
ters Hill, NSW 2110. 
Wanted: Unused computer 
paper in quantities of 1000 or 
more. 204mm and up. Good 
price. K Leong, PO Box 47, 
Rockdale, NSW 2216. 
Information Wanted: on com-
puters in Australian primary 
school, for use in research pro-
ject. A Wallace, 9 William Cres-
cent, Millgrove, Vic 3139. 
Apple II Frogger: Plus many 
more games ... Write for 
catalogue. Ban-Pit, 79 Lakeside 
Avenue, Mount Beauty, Vic 
3699. Or phone (057) 57 2097. 
Apple PAL Colour Encoder 
Card: Never used. Brand new. 
$950. Phone (057) 57 2046. 
Wanted: Cal/Clock card with 
battery backup for Exidy S-100 
buss. Phone Mark (02) 661 
8674. 
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and helping you keep an eye on them. On 
the scanner, your ship is represented by 
a " and the aliens are shown by squares. 
Beside the scanner, the number of shops 
remaining is shown — you are given three. 
Scores and remaining fuel are shown at 
the bottom of the screen. 

As you are always losing fuel, you must 
go into 'Base Approach' at certain inter-
vals and fly your craft through a series of 
satellites until you reach the base. From 
there on, your ship is refuelled automati-
cally. 

To move your ship, the A and Z keys 
are used for up and down respectively, 
and the arrow keys for horizontal direc-
tions. Pressing these keys in rapid suc-
cession results in continued motion, 
rather than a stop-and-go motion. The 
space-bar fires a laser. Pressing ESC al-
lows you to freeze play. Control-R will re-
start the game. Control-S turns the sound 
effects on and off. 

This game has unbelievable colour 
graphics, particularly when the aliens 
materialise and when your ship explodes. 
It is one of Sirius' best, and a game with 
a difference. Its only faults are that, at 
times, it is slow-moving and, when first 
tried, the keys are difficult to get used to.EI 

S 
F 
H 
K 

FUNCTION 3 

E 
T 

U 
Q 

UP ARROW 
FUNCTION 5 

2 
4 
6 
8 
0 

HOME 
FUNCTION 7 
NO KEY PRESS 

Soon I hope to add the Commodore 64 
to this column; it's likely to be very popular 
amongst VIC fans who are looking for 
some way to upgrade their machines in 
one step. 	 ❑ 
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Attention io all 
In- 80" colour computer, 

Hitachi Fbach, TRS-801 acid 3 
and System &Fawners eo...0-t. 06, 

is-4;P 've'Z'st* oo 
s- 

ONE 	BIG ISSUE OF MICRO-80 MAGAZINE FREE! 
If you own one of these computers, you should be reading MICRO-80 magazine, the magazine 	,,40,,,,1 /2 eP`:,0,‘2 

not only written by enthusiasts, but actual owners and operators of the same computers you use. 	, 	,t, 	e,(N`'' o 	de' 60 .\ MICRO-80 understands your needs and is vital reading from cover to cover. 	
2.5° e% 	'e ' Features six new programs in each issue with full operating instructions. 	 ,,, 40 .\q\e• ocrs ,,,,,e, co, 

An analysis of each program's structure and operation is included to help you improve , # 0 "(0 è.,,A,,,:0'9''.9 your own programming capabilities. 	 . 	 eci° 
Instructional articles on programming techniques, hardware improvements and 	c3i 	,,.,0 	0 c'(‘``'\‘' 	 e \c' 

answers to readers' problems are also published each month. 	 0,d' 11.e.5" 	(§ 
0,,,,CP 	,00 ,P moo 

ANOTHER MICRO-80 PLUS 	 — - .,- ,..9  
,,,,,,,64 	\ 2 4. ,,,,,,,c , ,:<, r.,..)  

Readers can purchase a wide range of software and hardware 	''ee, 	.1- 
for their systems at keen prices, now. 	 , 	se'' keP RP 

Either telephone your order on 211 7244 (4 lines) 
or send in the coupon today. 

oe,' 	0•1 25300 
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DAISY WHEEL PRINTERS 
A LETTER QUALITY DAISY WHEEL PRINTER & 
SUPERB ELECTRONIC TYPEWRITER IN ONE PACKAGE. 

olivetti Praxis 35 
• buffer & correction memory 
• 2nd keyboard switch for foreign grammar symbols 
• 10, 12 and 15 characters per inch selectable 
• 22 typestyles to choose from. 

$820 
With OUR INTERFACE you can use this machine at its full speed 
as a printer to any computer that has a parallel Centronics port, 
or as an optional adaptor to any RS232 port. 
DEKER BUSINESS MACHINES ARE AN OLIVETTI AUTHORISED SALES 
AND SERVICE CENTRE. 
We have interfaces for the full range of OLIVETTI electronic typewriters 
starting from $160 + tax. We also stock major brands of personal computers.  

DEKER BUSINESS MACHINES 

MM 4 MONTAGUE STREET r  
SOUTH WENTWORTHVILLE, NSW • 2145 
(02) 688 3512 (02) 631 2175 

BRSIC FOR 
BEGINNERS 

7 LESSONS IN 
APPLESOFT 

BASIC. 

TESTS AND 
FEEDBACK. 

WRITE YOUR 
OWN GAMES! 

20 PAGE 
MANUAL INCLUDED 

MRTHS 
INVRDERS 

NOT JUST A GAME! 
NOT JUST A LESSON! 

STIMULATING FUN. 
MENTAL EXERCISE. 

LEVELS: 
PRESCHOOL TO ADULT 

A CHALLENGING 
EXERCISE. 

ALSO AVAILABLE 
TRS GO VERSION 

$30.00 

DERLER ENQUIRIES WELCOME 

COMPUTER COGNITION 
P.O. BOX 2164 

NORTH PRRARMRTTR.NSW 2151 

(02) 724 4847 

--c 
A 

4E 	5F
40 
3B 
2G 
IE 

11111111111111 
BONUS PROGRAMS 

FOR APPLE II 40K DOS 3.3 

$50.00 
ERCH RT YOUR 

COMPUTER STORE 

MUSIC 
LERRNING 
FUN DISK 

THE FUN WAY TO 
LEARN MUSIC! 

TEACHES AND DRILLS 
ON KEYBOARD AND 

STAFF NOTE NAMES. 

PROVEN EFFECTIVE. 

pour PEACH computer 
Continued from Page 91 

in the habit of frequently swapping disks. 
The authors provide some very useful 

SS/SD DOS modifications which allow 
both 32K and 40K Disk BASIC to auto-
boot and another one which allows the 
FILES information to be written across the 
screen rather than in a single column. 
This prevents some of the information 
being scrolled off the screen, when you 
have a large number of files. 

All in all, I'm very impressed with the in-
formation in Peach ROM Notes. It is a 
must for any serious programmer. Some 
of the contents may be a little difficult for 
beginners, but with a copy they will not 
stay beginners very long. 

The notes are well cross-referenced 
but there is no index, and the Disk BASIC 
information refers to single-density disk 
system only. Double-density systems are 
different. Perhaps we can look forward to 
a second edition in a little while, or an ad-
dendum covering double-density disk 
systems. 

However, at $28 for the notes and $5 
for a memory display and the DOSMOD 
program on a 13cm diskette, it's a bar-
gain. Contact the Software House at PO 
Box 70, Weston, ACT, 2611. 	 ❑ 

MICROBEE computer 
Continued from Page 87 

190 CURS 28,12:PRINT "BY ";Nl$ 
200 DIM A1(10) 
210 FOR Y=1 TO 8 
220 READ A1(Y) 
230 NEXT Y 
240 FOR S=1 TO 100 
250 PLAY 16 
260 Z=INT(RND*8) 
270 M=INT(A1(Z)) 
280 PLAY M 
290 PLAY 4 
300 NEXT S 
310 CLS 
320 CURS 25,8:PRINT "THANK YOU MAESTRO I ,,  

330 END 
1000 DATA 4,6,8,9,11,13,15,16 

Northside Hive 
Colin Tringham, acting president of the 

Northside MicroBee Users Club, wishes 
to tell you all about this new club, recently 
started on Sydney's North Shore. 

They meet on the third Saturday of 
each month, from 1pm to 5pm, in the 
McMahons Point Community Centre at 
the corner of Lavender St and Blues Point 
Road. It's just a short walk from North 
Sydney Station. 

The club was started to allow MicroBee 
owners access to more information on 
their machines and also to allow mem- 

bers to exchange, buy and sell their own 
software and so on. Meetings will consist 
of a short business session then demon-
strations of MicroBee aspects. A newslet-
ter with tips and hints, software reviews 
and readers ads will be produced each 
month. Membership is $20 a year. 

For further information call Tony Wil-
liams on (02) 267 7747 during business 
hours or send a stamped addressed en-
velope to MicroBee Users Club, C/- 6 
Tunks Street, Waverton 2060. 

Well that about wraps it up for this 
month. Keep those letters coming.I can 
never get too many for I find problems that 
arise are extremely similar in nature and 
one response usually solves four or five 
others. Before I go I just want to give a free 
plug for a couple of young fellows who 
have started their own software business, 
fresh out of school and eager to give 
themselves a good start in this competi-
tive market. 

Michael Fackerell and friends have 
formed a company (registered) called Dy-
namic Software (their quarter page ad is 
nearby) and will be selling programs for 
the Bee. Their work is imaginative and will 
develop as the months go by. I wish them 
luck in their new venture. God knows we 
need more people to get off their bums 
and do a bit for themselves. Recession? 
Bah, humbug! 	 ❑ 
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COMPUTER AIDED INSTRUCTION 
FOR HOME AND SCHOOL 



r Just Some of our Super Bargains: 
Normal 
	

Club 
Price 
	

Price 
• BUG ATTACK $38.95 $29.95 

(ATARI 16k CASS.) 
• BUG ATTACK $38.95 $29.95 

(APPLE 16k DISC) 
• FROGGER 	$45.95 $39.95 
•  

KRAZY KONG $24.95 $20.95 
(I.B.M.) 

(VIC 20) 

. ATARI 810 DISC DRIVE 
includes-- 
1 Jumbo Jet Simulator Cartridge 
1 Box Floppy Disks (10) 
1 Lockable Diskette Storage Box 

(holds 40 Discs) 

NORMAL PRICE $1054 
CLUB PRICE 	 $ 899 
SAVE 	  $ 155 

LOOK AT THE ADVANTAGES - FOR ONLY $12.00 -1  
• All Software Items permanently discounted by at least 10%. 
• Package Deals or Substantial Discounts on most Items of Hardware. 
• Free Catalogue and Price Lists, with Monthly Updates. 
• Free Monthly Newsletter with Product Reviews, New Products, 

Members' Classifieds and Super Monthly Specials. 
• All Computers catered for. 
• We specialise in those new or 'hard to get' items. 	A 

rTo: Computer Scene, 6/466 Greenhill Rd.. Linden Park 50657 
Please send me my first Newsletter and Price Lists. I 
enclose $12.00 for my fist year's membership. 

Name 	  

Address 	  

	  P/Code 	  

Computer: 	  

O CHEQUE ❑ MONEY ORDER or DEBIT MY BANKCARD: 
I 	I 	I 	1 	I 	I 	1 	I 	1 	I 

Exp. Date 
Cardholder's 
Signature 

COMPUTER SCENE 
THE DISCOUNT MAIL ORDER CLUB 

JOIN NOW! 

DEALER ENQUIRIES WELCOME 

We also offer Permanent 
Discounts on the following: 
* Computing Cassettes (all lengths) 
* Flexible Diskettes (8", 51 /4 "), packed in 2's, 

5's & 10's. 
* Head Cleaning Diskettes. 
* Disc Boxes (10, 45, 90). 
* Labels. 
* Cleaning Aids. 
* Printer Ribbons. 
* And a full range of accessories. 
* Enquire about our Cartridge Ribbon 

Reloading Service—fast turnaround—save 
$,$,$'s on your printer ribbons. 

-- 
Just fill in the Coupon below, enclose $12.00, 
and send it to: 

COMPUTER SCENE, 
6/466 Greenhill Road, Linden Park, S.A. 5065. 
HOTLINE TELEPHONE: (08) 79 9952 L 	  



HUGHES Phototype 
TYPESETTING BY TELEPHONE 

• 
FROM COMPUTERS 

OR WORD PROCESSORS 
• 

CHEAPER • FASTER • ERROR FREE 
2 MACPHERSON ST, CREMORNE, NSW 2090 

90 4034 

SORCERER and CP/M-

SOFTWARE AVAILABLE 

from 

AURORA SEC. ENTERPRISES 
PO BOX 80, VILLAWOOD 2163 

726-5948 

All In one package! 

PLUS: The facilIty to 
create your own gases 

COM 
16k lev.2 

$19.50 

VIDEO GAMES FOR RE 
TRS BOARD SYSTEM 86 

Quality Australian Software from: 
MICROWARE COMPUTER PRODUCTS 

P.O. Box 191, Heidelberg, 
Victoria, 3084 

Hai ardor : 
	Ph.(03)4591854 Add S  

Trade 
000 E.111105 

welcome.  

Texas Instruments 
Home Computer TI-994A 
,II,r1111,1V, 	1 	 I I 

II 	 I, 	, 	Ii 	 i,,I 	I., W;(4, 	if 1, 1 
LA:gainers alike 1 la • 	,T1 11 F.', .1, 	I,  IF 	 1 	 Fklrlif • 	41 

puter a voluoble desktop moor troll tot3I of horny or at ihe one e 
ni•,,ngrynl way h, 	 r• yr nor Ink ben 1, 1  pr.,. Inionnq ,fmnpor, 

TEXAS INSTRUMENTS 

EXTENDED BASIC, T.I. Invaders, Munchman, 
16 Bit Colour Home Computer $499. Plus Chess, Adventure 

Computer Focus 

[SZendASSOD.ADF.TE-OW.fNor 

SOFTWARE • BOOKS 
HARDWARE 

PROGRAMMING 

L free catalogue to: 
AXIOM SOFTWARE PTY. LTD. ■ 
P.O. BOX 168, CARLTON, 3053. 

X81 
96 

FOR SALE 
The following evaluation computer equipment AS NEW 
ond in PERFECT working order. 

I TANDY TRS 80 64K MODEL II and SS;DD 8" DRIVE 
wah TRSDOS, CRM, and UCSD Pascal Vsn IV (RETAIL 
VALUE $6000) 6 months old, $3800 
2 IMS 8000 DUAL 8" DS-DD DRIVES: TVI 910 TERMINAL, 
"WORDSTAR"; CRM, 11x1 UCSD Pascal Vsn IV (RETAIL 
VALUE 59000+1, $4800. 
3. HAZELTINE 1500 TERMINAL (RETAIL VALUE $1500), 
$700 

ALL GUARANTEED 
Phone en/ inioes (052) 22 4311 

SIX "S" BUSINESS ADVISORY P/L 
39 Gheringhap Street, GEELONG. VIC 3220 

Irl 

Cothme  puter Spot 
BUY — SELL — TRADE 

YOUR COMPUTER NOW 
Call in or phone 

for a special deal 

SHOP C4, MLC CENTRE 
MARTIN PLACE, SYDNEY 

PHONE: (02) 235 2971 

/ market 
directory 

MARKET DIRECTORY: DEALERS, distributors, mail-order houses and 
other commercial organisations or individuals who have a message to spread 
but don't want to outlay the sums required for full-scale advertising can take 
advantage of our Market Directory — small ads to help those searching for 
outlets, services and equipment. For details contact Your Computer on 
(02) 662-8888 or write to PO Box 21, Waterloo, 2017. 

PROGRAMMERS WANTED 
INTERESTED IN PROGRAMMING 

FOR THE MICROBEE? 

RING OR WRITE TO: 
DYNAMIC SOFTWARE 

11 BRANDON PLACE, ST IVES 2075 
7.e4e*ei6 	(02) 440-8582 

GOOD ROYALTIES PAID FOR GOOD 
PROGRAMMES, GAMES, APPLICATIONS, 

UTILITIES & BUSINESS. 

ANCHOR-STAT 1150 X 1350 mm 
COMPUTER CHAIRMAT for 

STATIC-CONTROL 
COMFORT and EFFICIENCY 

Simply place ANCHOR-STAT mat 
under your chair. Has 3-metre earth 

cord for grounding. 
for PRICES, BROCHURES & DETAILS 

SYDNEY (02) 683 3469 
MELBOURNE (03) 720 1277 

or contact Office Updates 
45 ERSKINE ST., SYDNEY. Telephone: 29 1991 
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COMPUTER FORCE PTY.LTD, 
P.O,BOX 409. ARTARMON, 2064 

TELEPHONE (02) 95-5624 

A CASE FOR AN Ilia PPle 
PROTECTYOURAPPIAAICOMPUTER 
IN THIS DAMAGE RESISTANT CASE 

movidni internally for die Apple II 
• Alunim & stainless construction 
• Prov

mi
ision

u 
 for locking 

• Dose proof & water resistant 

PRICE 
$315 

CASE ENCLOSES 
• An Apple II Computer 
• 2 Dick Drives 
• I Bun of Diskettes 
• Cables & Paddles 
• Books & Manual. 

.c0 6  Spec f  t‘f è  avoi 
s ri 

& COLUMBIA 

Sharp business computers. Let the 
name you know pave your way. 

LJ 
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SHARP PC 1500 PORTABLE COMPUTER 
• Rechargeable ballely or rains operation with powerful 8 bit processor 
• Optional 4 colour graphic printer and double cassette player comet:bon 
• Easy to understand BASIC language nooklet 
• Protective carry case 

Computer Focus 

Sharp business computers. Let the 
name you know pave your way. 

        

SHARP PC-3201 

        

         

Business Computer 
• Standard system 64K RAM 

(expanded 112K). 
5.25" or 8" floppy drives. 
Separate display screen. 
80,132 character printer. 

• Commercial packages for 
Australian Business. 

• Programme generator.  
CP/M available. 

• Hard Disk 

    

    

    

         

          

   Computer Focus 
E

Models 400, 800 & 1600 plus accessories. 
Home Computer Systems with TN/connection. 

16 Colours + Intensities.  

ZX81 
iri=lair- 

HUGHES Phototype 
TYPESETTING BY TELEPHONE 

FROM COMPUTERS 
OR WORD PROCESSORS 

• 
• 

CHEAPER • FASTER • ERROR FREE 
2 MACPHERSON ST, CREMORNE, NSW 2090 

90 4034 

AL ATARI 
BELOW 
$200 

The low cost basic small home computer. 
Black & White — Function Keys — Std. TV connection. 

,,ret eneenein cnecee 	eicenene 	boo etie,e.e 
Computer Focus LE 

SYSTEM-80 AND TRS-80 MODEL ONE USERS 
Fit 48K of memory into your keyboard for 
under $70 using new technology 64k 200 ns 
dynamic RAM chips. Send $5 for installation 
instructions for either system, or $8 for both. 
Included for non-technical persons, is a list of 
my authorized modifiers in MED, SYD, & ADL, 
who will fit your 48k for an all inclusive cost of 
$105. Send foolscap size stamped S.A.E. for 
info. on my other goodies, which include a 3 
line descender lower case character gener-
ator for $12.90. 

Don McKENZIE 
29 Ellesmere Cres., 

Tullamarine, Vic, 3043. 
Phone (03) 338-6286 A.H. 

SOFTWARE FOR THE MICROBEE 
IIATMAN (6K 

A Data Manaer for all MICROBEE 

computers with a cassette. Features 

KEYED files and facilities to allow 
users to add their own pro_drammins. 

MENU operated. 	Data storage and 

retrieval via Cassette. 

$59.95 rinc tax) 	$49.96 (exempt.) 

For the program and 33 pane manual. 

IWB Micro Data Systems 
Glencier Windermere Rd Lera Vic 3212 

Also from 

COMPUTERLAND 	Sth Melbourne 

MICROBEE Computer Shop 	Canberra 

SO 
ROCKSOFT  ZX81 SOFTWARE 

BLANK TAPES — C15 
6 FOR $9.99 

 

ALSO 

    

ZX PACMAN 
ZX CHESS 
SCRAMBLE 
ASTEROIDS 
INVADERS 
DEFENDER 

THESE ARCADE GAMES 
ARE ALL WRITTEN IN 
MACHINE CODE GIVING 
VERY FAST MOVING 
GRAPHICS AND A 
COMPLEXITY NOT 
AVAILABLE WITH 
BASIC PROGRAMS 
(ZX81 + 16K) 

$14.99 EACH 

PRICES INCLUDE POST & PACKAGE 
BANKCARD WELCOME 
SAE FOR CATALOGUE 

 

ROCKSOFT 
(3.P 0 BOX 5 194 AA. MELBOURNE 3001 

   

   

   

PHONE ORDERS 	 103) 729 9647 

       

CUSTDI1112E 
TECHI1CILOOli 

BUSINESS PACKAGES, 
UTILITIES, GAMES 

CATALOGUE NOW AVAILABLE 
P.O. BOX 424 

799 6373 ASHFIELD. 2131 799 6373 
NSW 

WSOFTCENTRE 
SOFTWARE 

FOR 	 

BLANK DISKS, BOOKS & SOFTWARE 

WE'RE SO SOFT WE DON'T EVEN CHANGE 
THE LIGHT GLOBES AT THE OFFICE !" 

WRITE FOR OUR CATALOG ' 
BOX 233, WOOLLAHRA. N.S.W. 2025. 
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LETTERS TO THE EDITOR: We are happy to 
receive your comments and, if they are of in-
terest to other readers, publish them. Letters 
will only be considered for publication if they 
include your name and address, although we 
can withhold such details from publishing on 
request. Note that we reserve the right to (and 
probably will) edit all letters for the sake of 
brevity, clarity or accuracy.* 

SUBSCRIPTIONS: Standard rate within Au-
stralia, $24; airmail $35. Available free with 
membership to the Mi-Computer Club (club 
membership fee, $24). NZ: Surface mail $A30; 
airmail $A40. Allow up to eight weeks for sub-
scription processing. 

BACK COPIES: and single issues are avail-
able from the publisher's office ($2) or by mail 
($2.50). 

READERS ENQUIRIES: We will make every 
effort to answer readers' written enquiries if 
accompanied by a stamped, self-addressed 
envelope, although staff shortages and 
deadline pressures may cause delays. Please 
include your telephone number(s) with any en-
quiry. Phone enquiries not related to subscrip-
tions, readers' advertisements, or other 
'service information' cannot be accepted. 

COPYRIGHT: All material appearing in Your 
Computer magazine is copyright and cannot 

Expow 
Vour5aIF 
Your Computer 
Magazine 
market 
directory 

be reproduced in part or in full, by any means, 
without the written permission of the Publisher 
or Managing Editor. Computer clubs and 
schools can, however, apply for restricted 
permanent reproduction rights for non-
commercial, limited-circulation use (e.g. news-
letters and class instruction). 

LIABILITY: Although it is policy to check all 
material used in Your Computer for accuracy, 
usefulness and suitability, no warranty, either 
expressed or implied, is offered for any losses 
due to the use of any material in this magazine. 

EDITORIAL CONTRIBUTIONS: Contributions 
to Your Computer are welcomed and will be 
given every consideration*. Please read these 
notes carefully to get an idea of the style and 
format we prefer. 
All Contributions: should include your name, 
address, and home and office phone numbers 
(in case we need to check details). 
Contributions on disk: Contributions can be 
accepted on 20 cm standard CP/M disks or on 
13 cm Apple DOS or Apple CP/M disks. Please 
pack them extremely carefully if posting, and 
label all disks with your name, address and 
phone number. 
Style: All items should be typed (or printed) 
and double-spaced on white paper. Include 
your name, address, telephone number and 
the date on the first page of your manuscript (all 
manuscript pages should have your surname 
and page number in the top right-hand corner). 
Be clear and concise, and keep jargon and 
adjectives to a minimum. 
Listings: Unless it is absolutely impossible, we 
want listings produced on the computer. This 
reduces the risk of error — if the computer 
typed it, the computer probably accepted it. 
Print listings with a dark ribbon on white paper. 
If they can't be produced on a printer, borrow a 
typewriter — hand-written material is likely to 
sit around the office for a year before someone 
can find time to type it all out for you! Please 
provide an account of what the program does, 
how it works and so on. Any comments on the 
program should refer to the address, line 
number or label rather than to a page number. 
Any comments on modifying the program to 
work on other machines will be appreciated. 
Try to include a printout of at least part of a 
sample run if possible. 
*Although the greatest care will be exercised 
with contributions, no responsibility can be ac-
cepted for the safety or return of any letters, 
manuscripts, photographs or other materials 
supplied to Your Computer magazine. If return 
is desired, you should include a stamped, self-
addressed envelope. 
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NEC gets personal with IBM 
NEC designed the new Spinwriterm' 
3550 especially for the IBM PC. 
NEC's new Spinwriter letter-quality 
printer is the only one plug-
compatible with the IBM Personal 
Computer. So you get the business 
applications you've been wishing 
for, letter-quality output for word 
and data processing, multi-
language, scientific, and technical 
printing. Simple forms handling. 
Quiet operation. And the reliabilty 
of the industry's most popular 
printer range. 
The Spinwriter 3550 lets the IBM 
PC get dow 
co 	1... 

The Spinwriter's 70+ print 
thimbles can more than triple your 
PC's usefulness. They come in 
both constant pitch and propor-
tional-spaced fonts. Foreign 
language, technical and scientific 
versions. They snap in and out in 
seconds, and let you print up to 202 
columns on 16-inch paper. They 
each last for more than 30 million 
impressions, 

This printer's special features 
make everything look better on 
paper. • 

NEC Information Systems Australia 
Pty. Ltd. (inc. N.S.W.) 
99 Nicholson Street, St. Leonards 
NSW 2065 
Tel: (02) 438 3544 
11 Queens Road. Melbourne VIC 
3000 
Tel: (03) 267 5599 

Send me more information on the 
Spinwriter 3550. and a list of dealers 

Name 	  

Title 	  

'Telephone  	  

I ,,kw.1:11):In 
NEC Information Systems Australia Pty. Ltd. 
( in.. N.S.W.) 

made for each other 



Computerise your 
business for $1995* 

rro stay in business and succeed in business today you've got to keep moving. And with the powerful and 
I portable Osborne 1 computer you can do just that. Take the Osborne 1 into your life - 

into your office, your factory, your farmhouse or your home. At $1995* it's not much of a risk 
not to computerise is. 

Today's world is a computer world and a tough world. You need to look at the business 
computer as a necessity and look for value in a business computer. The Osborne 1 has been 
praised in magazines like Your Computer, and Australian Personal Computer, just for the 
hardware you get for the price. It has a powerful 64K RAM memory; full business keyboard* 
with alpha and numeric; two built-in floppy disk drives - now with double density, and 
a built-in screen - all inside a tough, portable case. 

But that's not all. The Osborne 1 comes complete with five software packages w 
included in that $1995* price. The programmes are WORDSTAR for word processing with 
MAILMERGE for automatic letter processing; the CP/M industry-standard operating 
system; SUPERCALC electronic spreadsheet for accounting and calculations; and 
two programming languages, CBASIC and MBASIC. It has to be Australia's best value. 

.414181W The Osborne 1 doesn't need a fancy environment, any desk-top will do. And it's so easy 
oto install. Just plug it in and turn it on, and it's ready for your business. 

Modern computer technology will work for the 
eople who are ready to accept it, the people who are 

going places faster. Catch up with the changes in business today by 
seeing the Osborne 1 demonstrated at your nearest Osborne dealer. 

DSBORNE 
Australia's best value 

* PLUS TAX IP APPLICABLE 

OSI3ORNE COMPUTER CORPORATION - Al ITHORISED DEALERS 
A.C.T. Boulevard Business Services (062) 48S 411 Computerland Parramatta (02) 683 3199 The Computer Orchard 1063) 623 889 S.A. Computerland Adelaide (08) 212 1191 W.A. Computer Choice (09) 322 5651 
Computerland Canberra (062) 82 2342 Computerland Sydney (02) 290 3955 Typewriter City Discounts (02) 2678841 Micro-80 Computing Centre (08) 211 7244 Computer Country (09) 444 7431 

Computerland Top Ryde (02) 808 2666 Petersen Business Machines (08) 223 6333 Computer House (09) 362 5088 
N.S.W. Advanced Office Computers Galore (02) 908 3355 QLD. Archive Computer Services (07) 262 2911 The Copy Centre (086) 4S 7755 Merton Scots Business Mathines (09) 328 6522 
Equipment (060) 21 7822 Delta 102) 105 6636 Computerland Brisbane (07) 2219771 
Blue Mountains Business Direct Computer Sales (02) 670 8344 Computerland Gold Coast (75) 328 300 VIC. Almer Distributors (03) 569 0169 SOUTH PACIFIC 
Equipment (047) 822 457 Direct Computer Sales (04708 5311 Computerland Sunshine Cow (071) 431611 Alpha Digital Research (03) 7589551 AMERICAN SAMOA 
City Personal Computers Pty. Ltd (02) 2318992 Foremost Office Equipment (02) 635 5477 Computers 8 Peripherals (07) 350 2611 Computerland Box Hill (03) 890 0468 Pactlis Products K. 639 9140 
City Penonal Computers Ply. Ltd. (02) 922 3600 Goslord Business Machines Computers 8 Peripherals (07) 312 330 Computerland Camberwell (03) 813 1300 SINGAPORE 
Computer Connection (02) 5261404 LS! Electronics Tamworth (067) 643 162 Micro ComputerNiord Processing Computerland Melbourne (03) 662 2133 Singapore Technical Services 747 2766 
Computerland Bunvood (02) 745 4311 LSI Electronics Amudale (067) 72 5059 Equipment (77) 74 5106 Computerland South Melbourne (03) 26 6641 AUCKLAND N.Z. 
Computerland Chatswood (02)411 7611 New Generation Computer Store (02) 4214180 Toowoomba Computer Centre (76) 32 7542 Data Parts Pty. Ltd. (058) 217 155 Sinus Systems Ltd. 544 415 
Computerland East Sydney (02)189 4466 New-Tech Newcastle (049) 23 343 Town 8 Country (07) 775 4000 System Stationery PAPUA NEW GUINEA 
Computerland Central Coast (043) 24 1811 South (oast Computing Services (042) 28 1755 Cairns Computer Centre (010) 518 010 Computing Services (052) 222 844 Siule Holdings Ply, Ltd. 211 722 

Now also available at the Computer and Business Centres of Myer, Melbourne and Sydney - Grace Bros., Parramatta. 




